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SYSTEMS AND METHODS FOR COORDINATING
SUPPLEMENTARY SERVICES FOR VOICE TELEPHONE CALLS
IN A CENTRALIZED FASHION

RELATED APPLICATIONS

[0001] This application is related to and claims priority from U.S. Patent
Application Serial No. 60/832,568 filed July 21, 2006, for “Centralized Supplementary
Services in the IMS Core,” assigned to the assignee hereof and incorporated herein by

reference,

TECHNICAL FIELD
[0002] The present disclosure relates generally to wireless communication systems.
More specifically, the present disclosure relates to systems and methods for

coordinating supplementary services for voice telephone calls in a centralized fashion.

BACKGROUND

[0003] Electronic devices can include multiple communication protocols. For
example, mobile devices have become multifunctional devices, frequently providing
email, Internet access, as well as traditional cellular communication. Mobile devices
can be equipped with wide area wireless connectivity, for example, utilizing the
following technologies: third generation wireless or cellular systems (3G), Institute for
Electrical and Electronic Engineers (IEEE) 802.16 (WiMax), and other to-be-defined
Wireless Wide Area Network (WWAN) technologics. Meanwhile, IEEE 802.11 based
Wireless Local Area Network (WLAN) connectivity is being installed in mobile devices
as well. On the horizon, ultra-wideband (UWB) and/or Bluetooth-based Wireless
Personal Area Network (WPAN) local connectivity may also be available in mobile
devices.

[0004] Other examples of multiple communication protocols in electronic devices
include a laptop that may include a WPAN utilized to connect the laptop to a wireless
mouse, wireless keyboard, and the like. In addition, the laptop may include an IEEE
802.11b or 802.11g device to allow the laptop to communicate with a WLAN. WLAN

has become popular and, for example, is being set up in homes for both personal and
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business purposes. In addition, coffee shops, Internet cafes, libraries and public and
private organizations utilize WLANS.

[0005] WWAN technologies are distinguished by wide area (ubiquitous) coverage
and wide area deployments. However, they can suffer from building penetration losses,
coverage holes and comparatively, to WLAN and WPAN, limited bandwidth. WLAN
and WPAN technologies deliver very high data rates, approaching hundreds of Mbps,
but coverage is typically limited to hundreds of feet in the case of WLAN and tens of
feet in the case of WPAN.

[0006] The number of networks and protocols continues to increase rapidly due to
demands for functionality associated with unique user demands and divergent protocols.
In view of the foregoing, there is a need to provide for seamless transition between
networks and/or protocols for optimizing and converging on the best communication

protocol for the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FI1G. 1 is an illustration of a multiple access wireless communication system;
[0008] FI1G. 2 illustrates a simplified block diagram of a mobile station;

[0009] FIG. 3 illustrates an embodiment of a system for coordinating supplementary
services in a centralized fashion;

[0016] FIG. 4 illustrates some aspects of the operation of the mobile station in the
system of FIG. 3;

[0011] FIG. 4A illustrates means plus function blocks corresponding to the method
shown in FIG. 4;

[0012] FIG. 5 illustrates some additional aspects of the operation of the mobile
station in the system of FIG. 3;

[0013] FIG. 5A illustrates means plus function blocks corresponding to the method
shown in FIG. 5;

[0014] FIG. 6 illustrates some additional aspects of the operation of the mobile
station in the system of FIG. 3;

[0015}] FIG. 6A illustrates means plus function blocks corresponding to the method
shown in FIG. 6;
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[0016] FI1G. 7 illustrates various transport protocols that may be implemented by the
mobile station and the centralized server in the system of FIG. 3;

[0017] FIG. 8 illustrates a signaling message that may be sent from a mobile station
to the centralized server, or vice versa; and

[0018] FIG. 9 illustrates various components that may be utilized in a

communications device.

DETAILED DESCRIPTION

[0019] A mobile station that is configured to facilitate coordination of
supplementary services in a centralized fashion is disclosed. The mobile station may
include circuit-switched (CS) domain components that are configured to place voice
telephone calls in a CS domain. The mobile station may also include IP multimedia
subsystem (IMS) components that are configured to place voice telephone calls in an
IMS domain. The IMS components may include a transport component for facilitating
communication with an IMS core network. The IMS components may also include a
signaling component that is configured to exchange information with a centralized
server on the IMS core network via the transport component. At least some of the
information that is exchanged with the centralized server may be related to
supplementary services for the voice telephone calls in the CS domain as well as the
voice telephone calls in the IMS domain.

[0020] The mobile station may be configured to place a voice telephone call in the
CS domain. The mobile station may also be configured to invoke a supplementary
service via the centralized server on the IMS core network. The mobile station may
also be configured to communicate with the centralized server to access and/or update
the supplementary service while the voice telephone call is in the CS domain.

[06021] The mobile station may also be configured to select a transport protocol and
a signaling protocol that may be used to communicate with the centralized server. The
selected fransport protocol and the selected signaling protocol may be used to invoke
the supplementary service and to access and/or update the supplementary service.

[0022] The mobile station may also be configured to transfer the voice telephone
call from the CS domain to the IMS domain. After the voice telephone call has been

transferred to the IMS domain, the mobile station may also be configured to continue to
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communicate with the centralized server on the IMS core network to access and/or
update the supplementary service.

[0023] The mobile station may be configured to place a voice telephone call in the
IMS domain. The mobile station may also be configured to invoke a supplementary
service via the centralized server on the IMS core network. The mobile station may
also be configured to transfer the voice telephone call from the IMS domain to the CS
domain. The mobile station may also be configured to continue to communicate with
the centralized server on the IMS core network to access and/or update the
supplementary service after the voice telephone call has been transferred to the CS
domain.

[0024) The transport component may implement a packet switched transport
protocol. Communication with the centralized server may occur via the packet switched
transport protocol.

[0025] The fransport component may implement a data burst message protocol.
Communication with the centralized server may occur via the data burst message
protocol.

[0026] The transport component may implement a short message service protocol.
Communication with the centralized server may occur via the short message service
protocol.

[0027] The transport component may implement a dual tone multi frequency
protocol. Communication with the centralized server may occur via the dual tone multi
frequency protocol.

[0028] The transport component may implement a dialed digits suffix protocol.
Communication with the centralized server may occur via the dialed digits suffix
protocol.

[0029)] The transport component may implement an unstructured supplementary
services data protocol. Communication with the centralized server may occur via the
unstructured supplementary services data protocol.

[0030] The signaling component may be configured to send a signaling message to
the centralized server. The signaling message may include a service identifier field that
identifies a supplementary service to be invoked. The signaling message may also

include data that is specific to the invoked supplementary service. The signaling
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message may also include a field that indicates continuation of dialogue to exchange
further data that is specific to the invoked supplementary service.

[0031] The mobile station may also include an encoding/decoding component. The
encoding/decoding component may be configured to encode information that is sent
from the mobile station to the centralized server. The encoding/decoding component
may also be configured to decode information that is sent from the centralized server to
the mobile station.

[0032] A centralized server that is part of an IP multimedia subsystem (IMS) core
network and that is configured to coordinate supplementary services for voice telephone
calls is also disclosed. The centralized server may include a transport component for
facilitating communication with a mobile station when the mobile station is attached to
an IMS domain or to a circuit-switched (CS) domain. The centralized server may also
include a signaling component that is configured to exchange information with the
mobile station via the transport component. The information that is exchanged with the
mobile station may be related to supplementary services for voice telephone calls
mvolving the mobile station when the mobile station is attached to the IMS domain or
to the CS domain,

[0033] The centralized server may be configured to store information about the
supplementary services. The information may include IMS domain-related information
which corresponds to the voice telephone calls in the IMS domain. The information
may also include CS domain-related information which corresponds to the voice
telephone calls in the CS domain.

[0034] A mobile station that is configured to facilitate coordination of
supplementary services in a centralized fashion is also disclosed. The mobile station
may include means for placing voice telephone calls in a CS domain. The mobile
station may also include means for placing voice telephone calls in an IMS domain.
The mobile station may also include means for exchanging information with a
centralized server on an IMS core network. At least some of the information that is
exchanged with the centralized server may be related to supplementary services for the
voice telephone calls in the CS domain as well as the voice telephone calls in the IMS

domain.
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[0035] The mobile station may also include means for invoking a supplementary
service via the centralized server on the IMS core network. The supplementary service
may correspond to a voice telephone call in the CS domain. The mobile station may
also include means for communicating with the centralized server to access and/or
update the supplementary service while the voice telephone call is in the CS domain.
[0036] The mobile station may also include means for selecting a transport protocol
and a signaling protocol that may be used to communicate with the centralized server.
The selected transport protocol and the selected signaling protocol may be used to
invoke the supplementary service and to access and/or update the supplementary
service.

{0037] The mobile station may also include means for transferring the voice
telephone call from the CS domain to the IMS domain. The mobile station may also
include means for continuing to communicate with the centralized server on the IMS
core network to access and/or update the supplementary service after the voice
telephone call has been transferred to the IMS domain.

[0038]  The mobile station may include means for placing a voice telephone call in
the IMS domain. The mobile station may also include means for invoking a
supplementary service via the centralized server on the IMS core network. The mobile
station may also include means for transferring the voice telephone call from the IMS
domain to the CS domain. The mobile station may also include means for continuing to
communicate with the centralized server on the IMS core network to access and/or
update the supplementary service after the voice telephone call has been transferred to
the CS domain.

[0039] A computer program product comprising a computer-readable medium is
also disclosed. The computer-readable medium may comprise code for causing a
mobile station to place voice telephone calls in a CS domain. The computer-readable
medium may also comprise code for causing the mobile station to place voice telephone
calls in an IMS domain. The computer-readable medium may also comprise code for
causing the mobile station to exchange information with a centralized server on an IMS
core network. At least some of the information that is exchanged with the centralized
server may be related to supplementary services for the voice telephone calls in the CS

domain as well as the voice telephone calls in the IMS domain.
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[0040] The computer-readable medium may also comprise code for causing the
mobile station to invoke a supplementary service via the centralized server on the IMS
core network. The supplementary service may correspond to a voice telephone call in
the CS domain. The computer-readable medium may also comprise code for causing
the mobile station to communicate with the centralized server to access and/or update
the supplementary service while the voice telephone call is in the CS domain.

[0041] The computer-readable medium may also comprise code for causing the
mobile station to select a transport protocol and a signaling protocol that may be used to
communicate with the centralized server. The selected transport protocol and the
selected signaling protocol may be used to invoke the supplementary service and to
access and/or update the supplementary service.

[0042] The computer-readable medium may also comprise code for causing the
mobile station to transfer the voice telephone call from the CS domain to the IMS
domain. The computer-readable medium may also comprise code for causing the
mobile station to continue to communicate with the centralized server on the IMS core
network to access and/or update the supplementary service after the voice telephone call
has been transferred to the IMS domain.

[0043] The computer-readable medium may also comprise code for causing the
mobile station to place a voice telephone call in the IMS domain. The computer-
readable medium may also comprise code for causing the mobile station to invoke a
supplementary service via the centralized server on the IMS core network. The
computer-readable medium may also comprise code for causing the mobile station to
transfer the voice telephone call from the IMS domain to the CS domain. The
computer-readable medium may also comprise code for causing the mobile station to
continue to communicate with the centralized server on the IMS core network to access
and/or update the supplementary service after the voice telephone call has been
transferred to the CS domain.

[0044] A computer program product comprising a computer-readable medium is
disclosed. The computer-readable medium may comprise code for causing a centralized
server in an IP multimedia system (IMS) core network to facilitate communication with
a mobile station when the mobile station is attached to an IMS domain or to a circuit-

switched (CS) domain. The computer-readable medium may also comprise code for
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causing the centralized server to exchange information with the mobile station. The
information may be related to supplementary services for voice telephone calls
involving the mobile station when the mobile station is attached to the IMS domain or
to the CS domain.

[0045] Several exemplary embodiments are now described with reference to the
Figures. This detailed description of several exemplary embodiments, as illustrated in
the Figures, is not intended to limit the scope of the claims.

[0046] The word “exemplary” is used exclusively herein to mean “serving as an

H

example, instance or illustration.” Any embodiment described as “exemplary” is not

necessarily to be construed as preferred or advantageous over other embodiments.
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[0047] As used herein, the terms “an embodiment,” “embodiment,” “embodiments,”

“the embodiment,” “the embodiments,” “one or more embodiments,” “some

EE IR 11 FREE 11

embodiments,” “certain embodiments,” “one embodiment,” “another embodiment” and
the like mean “one or more (but not necessarily all) embodiments,” unless expressly
specified otherwise.

{0048] The term “determining” (and grammatical variants thereof) is used in an
extremely broad sense. The term “determining” encompasses a wide variety of actions
and, therefore, “determining” can include calculating, computing, processing, deriving,
investigating, looking up (e.g., looking up in a table, a database or another data
structure), ascertaining and the like. Also, “determining” can include receiving (e.g.,
receiving information), accessing (e.g., accessing data in a memory) and the like. Also,
“determining” can include resolving, selecting, choosing, establishing and the like.
[0049] The phrase “based on” does not mean “based only on,” unless expressly
specified otherwise. In other words, the phrase “based on” describes both “based only
on” and “based at least on.”

[6050] FIG. 1 is an illustration of a multiple access wireless communication system
100. Illustrated is a system 100 that includes a WLAN associated with a wired local
area network (LAN). An access point 102 can be in communication with one or more
mobile devices 105. The access point {AP) 102 may be connected to an Ethernet hub or
switch 102 for a LAN. The ethemet hub 102 may be connected to one or more

electronic devices 104 that can include personal computers, peripheral devices (e.g.,

facsimile machines, copiers, printers, scanners, ctc.), servers, and the like. The ethernet
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hub 102 can be connected to a router 106 that transmits data packets to a modem 108.
The modem 108 can transmit data packets to a wide area network (WAN) 110, such as
the Internet. The system 100 illustrates a single, simple network configuration. Many
additional configurations of the system 100 including alternative electronic devices are
possible. Although the system 100 has been illustrated and described with reference to
a LAN, it is possible that the system 100 can utilize other technologies including
WWAN and/or WPAN either separately or concurrently.

[0051]  The system 100 can facilitate a mobile device 105 seamlessly switching
between an access point currently being utilized by the mobile device 105 to the access
point 102 associated with the system 100. Such transfer to the access point 102 and to
the network supported by the access point 102 can be selected to provide the user of the
mobile device 105 a sought after functionality and can be a function of the mobile
device 105 location or the data the user desires to access or upload to the mobile device
105. By way of example and not limitation, the wireless device can be coupled to
electronic device(s) 104 to utilize the WWAN and/or WLAN functionality available
through the electronic device(s) 104. Such a transition can be user initiated or
performed autonomously by the system 100.

[0052] FIG. 2 illustrates a simplified block diagram of a mobile station 200. The
mobile station 200, also called a mobile device, can include WWAN (e.g., Code-
Division Multiple Access (CDMA), Wideband Code-Vision Multiple Access
(WCDMA), or Orthogonal Frequency Divison Multiple Access (OFDMA)), WLAN
(e.g., IEEE 802.11) and/or related technologies.

[0053] A WWAN component 202 that provides WWAN functionality and a WLAN
component 204 that provides WLAN functionality may be located together and may be
capable of communication with a transceiver 208 through a bus 206 or other structures
or devices. It should be understood that communication means other than busses could
be utilized. The transceiver 208 is shown coupled to one or more antennas 210 to allow
transmission and/or reception by the mobile device 200. The WLAN component 204
can generate voice data provided to the transceiver 208 for communication. The
WWAN functionality component 202 and/or the WLAN functionality component 204
can be included in a processor of the mobile device 200. Alternatively, the WWAN
functionality and the WLAN functionality can be provided by distinct integrated



WO 2008/011610 PCT/US2007/074046

10

circuits. Alternatively still, the WWAN functionality and the WLAN functionality can
be provided by one or more integrated circuits, processors, ASICs, FPGAs, or the like,
including combinations thercof. The mobile station 200 may be equipped with
connectivity options for the wide area (WWAN) and local area (WLAN and WPAN) to
allow a rich combination of services and user experiences.

[0054] The WLAN functionality component 204 can include an optional WPAN
functionality component 212. The mobile station 200 can connect to either the WWAN
or WLAN and WPAN, or to both simultaneously, based upon one or more criteria that
relates to functions of the mobile station 200. Further, processes and criteria for
switching between each of the networks and/or protocols may also be provided. The
criteria can be stored in a memory of the mobile station 200 and a processor can analyze
a network based on the stored criteria.

[0055] The mobile station 200 can be utilized as a Voice Over Internet Protocol
(VoIP) phone. VoIP includes the transmission of voice telephone conversation through
the Internet and/or through IP networks, and may be provided via the WLAN
component 204. VolP can be utilized by the mobile device 200 at home or when it is in
vicinity of a wireless access point (WAP) connected to a broadband network that
provides VolP services. In other situations, the mobile station 200 can work as a
regular wireless mobile phone while providing communication services.

[0056] With a vocoder such as G711, G723, G729, EVRC, SMV, 4GV, AMR,
packets may be generated every 10ms or 20ms. Over WLAN the transmission time of
each packet may depend on 802.11 a/b/g versions and the congestion seen in the
network. There may also be a lag time involved ecach time in turning on/off the
transceiver 208,

[0057] The IP multimedia subsystem (IMS) is an architectural framework,
originally designed by the 3rd Generation Partnership Project (3GPP), for delivering IP
multimedia services to end users. The IMS as far as possible utilizes Internet
Engineering Task Force (IETF) protocols.

[0058] A wireless communication network may be logically divided into a core
network and an access network infrastructure. The core network infrastructure may be
logically divided into a circuit-switched (CS) domain, a packet-switched (PS) domain,

and an IMS domain.
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[0059] The CS domain includes the core network components offering CS-type
connections for user traffic as well as the components supporting the related signaling.
A CS-type connection is a connection for which dedicated network resources are
allocated at the connection establishment and released at the connection release.

[0060] The PS domain includes the core network components offering PS-type
connections for user traffic as well as the components supporting the related signaling.
A PS-type connection transports the user information using autonomous concatenation
of bits called packets, wherein each packet can be routed independently from the
previous one. The IMS domain includes core network components that function to
provide IP multimedia services (e.g., audio, video, text, chat, etc.) delivered over the PS
domain.

[0061] Voice Call Continuity {VCC) is the name given to procedures allowing a
mobile subscriber to perform inter-technology handoff between VolP sessions in the
IMS domain and voice calls in the CS domain. Thus, VCC allows for seamiess handoff
for an ongoing voice call across different domains.

[0062] In certain aspects, the present disclosure provides a method for supporting
centralized supplementary services in the IMS core, independent of the present access
network used by the mobile station, and for supporting secamless call continuity across
access networks for calls involved in supplementary services.

[0063] Common supplementary services include call hold, call waiting, multiparty
call, etc. Conventionally, supplementary services invoked in the CS domain are
managed in the CS domain, whereas supplementary services invoked in the IMS
domain are managed in the IMS domain. That is, the CS domain provides the
supplementary services invoked by the mobile station while in CS coverage, while the
IMS domain provides the supplementary services invoked by the mobile station while
in IMS coverage. With known approaches, the CS domain and the IMS domain do not
exchange state of invoked supplementary services. As a result, when a mobile station
involved in one or more supplementary services performs a handover between the CS
domain and the IMS domain, the mobile station may not be able to control or manage
the supplementary services invoked in the previous domain. The calls involved in the

supplementary services may then dangle or get lost.
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[0064]  The present disclosure provides a method to coordinate supplementary
services in a centralized fashion in an IMS core, independent of whether the mobile
station invoked the supplementary services in the CS domain or in the IMS domain.
This disclosure may facilitate seamless handover of calls involved in supplementary
services between the CS domain and the IMS domain without artifacts such as dangling
calls or dropped calls. This disclosure may also facilitate fast real time control to the
mobile station to manage the supplementary services.

[0065] FIG. 3 illustrates an embodiment of a system 300 for coordinating
supplementary services in a centralized fashion. A mobile station 302 is shown. The
mobile station 302 may utilize an access network 304 to connect with a CS core
network 306 and/or an IMS core network 308. The mobile station 302 is shown with
CS domain components 310 and IMS domain components 312. The CS domain
components 310 may be used to place a voice telephone call in the CS domain, e.g.,
using a CS-type connection via the CS core network 306. The IMS domain components
312 may be used to place a voice telephone call in the IMS domain, e.g., using the
Voice Over Internet Protocol (VoIP) via the IMS core network 308.

[0066] The IMS core network 308 is shown with a centralized supplementary
services server (centralized server) 314. When the mobile station 302 places a voice
telephone call, either a CS-domain call or an IMS-domain call, the centralized server
314 may be used to manage the supplementary services that are used during the call.
Thus, even when the mobile station 302 is involved in a voice telephone call in the CS
domain, the centralized server 314 on the IMS core network 308 may be used to manage
the supplementary services that are used during the call.

[0067] Current IMS implementations use a server that is referred to as the VCC
application server. The VCC application server may be modified so that it can function
as the centralized server 314 described herein. Alternatively, the centralized server 314
may be implemented separately from the VCC application server.

[0068] As part of managing the supplementary services used by the mobile station
302, the centralized server 314 may communicate with the mobile station 302 using a
transport protocol and a signaling protocol that are supported by both the centralized
server 314 and the mobile station 302. FIG. 3 shows the IMS domain components 312

of the mobile station 302 as including a transport component 316a and a signaling



WO 2008/011610 PCT/US2007/074046

13

component 318a. The transport component 316a is shown with implementations of one
or more transport protocols 320a, and the signaling component 318a is shown with
implementations of one or more signaling protocols 322a.

[0069] FIG. 3 also shows the centralized server 314 as including a transport
component 316b and a signaling component 318b. The transport component 316b is
shown with implementations of one or more transport protocols 320b, and the signaling
component 318b is shown with implementations of one or more signaling protocols
322b.

[0070] The transport components 316a, 316b on the mobile station 302 and the
centralized server 314 may provide means of communication between the mobile
station 302 and the IMS core network 308. The signaling components 318a, 318b on
the mobile station 302 and the centralized server 314 may define the exchange of
information utilizing the underlying transport protocol 320 to manage the
supplementary services. There may be at least one transport protocol 320 and at least
one signaling protocol 322 that are implemented by both the centralized server 314 and
the mobile station 302,

[0071} Using a suitable transport protocol 320 and a suitable signaling protocol 322,
the mobile station 302 and the centralized server 314 may exchange information to
centralize the management of supplementary services. Irrespective of the current
attachment of the mobile station 302, the mobile station 302 may choose one of the
supported transport protocols 320 and may exchange information with the centralized
server 314 to invoke, access and update supplementary services in a voice telephone
call in accordance with a suitable signaling protocol 322. This disclosure thus may
facilitate seamless handover of voice telephone calls involved in supplementary services
between the CS domain and the TMS domain.

[0072] FIG. 3 shows the mobile station 302 as including an encoding/decoding
component 324a. FIG. 3 also shows the centralized server 314 as including an
encoding/decoding component 324b. Information that is sent cither by the mobile
station 302 to the centralized server 314 or by the centralized server 314 to the mobile
station 302 may be encoded on the sending side and then decoded on the receiving side.
This may be done, for example, to reduce the required data rate when the transport

protocol 320 that is being used has limited capacity. To encode the information the



WO 2008/011610 PCT/US2007/074046

14

disclosure proposes the use of a standard dictionary to encode supplementary services
as well as data specific to supplementary services. The encoding/decoding process may
also be adaptive so that data encoded in the past can be used to encode subsequent data
more efficiently.

[0073] The centralized server 314 may store information 326 about the
supplementary services that are being managed. FIG. 3 shows this information 326
being stored in a database 328. The information 326 that is stored may include CS
domain-related information 330 which corresponds to the voice telephone calls in the
CS domain. The mformation 326 that is stored may also include IMS domain-related
information 332 which corresponds to the voice telephone calls in the IMS domain.
[0074] In FIG. 3, the CS core network 306 and the IMS core network 308 are shown
as separate networks. Alternatively, there may be some overlap between these networks
306, 308. For example, some components may be part of the CS core network 306 and
also part of the IMS core network 308. In some implementations, the CS core network
306 and the IMS core network 308 may be referred to collectively as a single core
network with a CS component (the CS core network 300) and an IMS component (the
IMS core network 308).

[0075] FIG. 4 illustrates some aspects of the operation of the mobile station 302 in
the system 300 of FIG. 3. In particular, the depicted method 400 illustrates how the
mobile station 302 may be configured to operate during a voice telephone call in the CS
domain (e.g., a voice telephone call using a CS-type connection via the CS core network
306).

[0076] In accordance with the depicted method 400, the mobile station 302 may
place 402 a voice telephone call in the CS domain. At some point during the call, the
mobile station 302 may determine 404 that one or more supplementary services should
be invoked. For example, a user of the mobile station 302 may take some action that
may be interpreted by the mobile station 302 as a request to invoke one or more
supplementary services. The supplementary service(s) to be invoked will be referred to
herein as the desired supplementary service(s).

[0077] In response to determining 404 that one or more supplementary services
should be invoked, the mobile station 302 may select 406 a transport protocol 320 that

may be used to communicate with the centralized server 314. The mobile station 302
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may also select 408 a signaling protocol 322 that may be used to communicate with the
centralized server 314. Once the transport protocol 320 and the signaling protocol 322
have been selected 406, 408, the mobile station 302 may then use the selected transport
protocol 320 and the selected signaling protocol 322 to invoke 410 the desired
supplementary service(s) via the centralized server 314. In other words, the mobile
station 302 may communicate with the centralized server 314, using the selected
transport protocol 320 and the selected signaling protocol 322, about invoking the
desired supplementary service(s). Once the desired supplementary service(s) have been
invoked 410, the mobile station 302 may then communicate 412 with the centralized
server 314 to access and/or update the supplementary services, as needed, for the
duration of the voice telephone call.

[0078] In another embodiment, the mobile station 302 may select 406 a transport
protocol 320 and select 408 a signaling protocol 322 without being triggered by the
determination 404 that one or more supplementary services should be invoked. For
example, the mobile station 302 may select 406 a transport protocol 320 and select 408
a signaling protocol 322 in anticipation of the user invoking one or more supplementary
services later. Once the transport protocol 320 and the signaling protocol 322 have
been selected 406, 408, the mobile station 302 may then use the selected transport
protocol 320 and the selected signaling protocol 322 to establish voice telephony calls
via the centralized server 314. At some point during a call, the mobile station 302 may
determine 404 that one or more supplementary services should be invoked. The mobile
station 302 may then use the selected transport protocol 320 and the selected signaling
protocol 322 to invoke 410 the desired supplementary service(s) via the centralized
server 314. In other words, the mobile station 302 may communicate with the
centralized server 314, using the selected transport protocol 320 and the selected
signaling protocol 322, about invoking the desired supplementary service(s). Once the
desired supplementary service(s) have been invoked 410, the mobile station 302 may
then communicate 412 with the centralized server 314 to access and/or update the
supplementary services, as needed, for the duration of the voice telephone call.

[0079] The method 400 of FIG. 4 described above may be performed by

corresponding means plus function blocks 400A illustrated in FIG. 4A. In other words,
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blocks 402 through 412 illustrated in FIG. 4 correspond to means plus function blocks
402A through 412A illustrated in FIG. 4A.

[0080] FIG. 5 illustrates some additional aspects of the operation of the mobile
station 302 in the system 300 of FIG. 3. In particular, the depicted method 500
illustrates how the mobile station 302 may be configured to operate when a voice
telephone call in which the mobile station 302 is participating is transitioned from the
CS domain to the IMS domain.

[0081] In accordance with the depicted method 500, the mobile station 302 may
place 502 a voice telephone call in the CS domain (e.g., using a CS-type connection via
the CS core network 306). At some point during the call, the mobile station 302 may
determine 504 that one or more supplementary services should be invoked. In response,
the mobile station 302 may select 506 a transport protocol 320 that may be used to
communicate with the centralized server 314. The mobile station 302 may also select
508 a signaling protocol 322 that may be used to communicate with the centralized
server 314. Once the transport protocol 320 and the signaling protocol 322 have been
selected 506, 508, the mobile station 302 may then use the selected transport protocol
320 and the selected signaling protocol 322 to invoke 510 the desired supplementary
service(s) via the centralized server 314. The mobile station 302 may then
communicate 512 with the centralized server 314 to access and/or update the
supplementary services, as needed. Thus, even though the mobile station 302 may be
attached to the CS domain at this point in the method 500, the centralized server 314 on
the IMS core network 308 may still be used to manage the supplementary services that
are used during the call.

[0082] At some point, the mobile station 302 may transfer 514 the voice telephone
call from the CS domain to the IMS domain. After the voice telephone call has been
transferred 514 to the IMS domain, the mobile station 302 may continue to
communicate 516 with the centralized server 314 on the IMS core network 308 to
access and/or update the supplementary services, as needed, for the duration of the
voice telephone call.

[0083] In another embodiment, the mobile station 302 may select 506 a transport
protocol 320 and select 508 a signaling protocol 322 without being triggered by the

determination 504 that one or more supplementary services should be invoked. For
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example, the mobile station 302 may select 506 a transport protocot 320 and select 508
a signaling protocol 322 in anticipation of the user invoking one or more supplementary
services later. Once the transport protocol 320 and the signaling protocol 322 have
been selected 506, 508, the mobile station 302 may then use the selected transport
protocol 320 and the selected signaling protocol 322 to establish voice telephony calls
via the centralized server 314. At some point during a call, the mobile station 302 may
determine 504 that one or more supplementary services should be invoked. The mobile
station 302 may then use the selected transport protocol 320 and the selected signaling
protocol 322 to invoke 510 the desired supplementary service(s) via the centralized
server 314. In other words, the mobile station 302 may communicate with the
centralized server 314, using the selected transport protocol 320 and the selected
signaling protocol 322, about invoking the desired supplementary service(s). Once the
desired supplementary service(s) have been invoked 510, the mobile station 302 may
then communicate 512 with the centralized server 314 to access and/or update the
supplementary services, as needed.

[0084] The method 500 of FIG. 5 .described above may be performed by
corresponding means plus function blocks 500A illustrated in FIG. 5A. In other words,
blocks 502 through 516 illustrated in FIG. 5 correspond to means plus function blocks
502A through 516A illustrated in FIG. 5A.

[0085} FIG. 6 illustrates some additional aspects of the operation of the mobile
station 302 in the system 300 of FIG. 3. In particular, the depicted method 600
illustrates how the mobile station 302 may be configured to operate when a voice
telephone call in which the mobile station 302 is participating is transitioned from the
IMS domain to the CS domain.

[0086] In accordance with the depicted method 600, the mobile station 302 may
place 602 a voice telephone call in the IMS domain. At some point during the call, the
mobile station 302 may determine 604 that one or more supplementary services should
be invoked. The mobile station 302 may communicate 606 with the centralized server
314 to access and/or update the supplementary services, as needed.

[0087] At some point, the mobile station 302 may determine 608 to transfer the
voice telephone call with the supplementary services from the IMS domain to the CS

domain. In response, the mobile station 302 may select 610 a transport protocol 320
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that may be used to communicate with the centralized server 314 from the CS domain.
The mobile station 302 may also select 612 a signaling protocol 322 that may be used to
communicate with the centralized server 314 from the CS domain. Once the voice
telephone call has been transferred 614 from the IMS domain to the CS domain, the
mobile station 302 may use 616 the selected transport and signaling protocols to
continue communicating with the centralized server 314 to access and/or update the
supplementary services, as needed.

[0088] The method 600 of FIG. 6 described above may be performed by
corresponding means plus function blocks 600A illustrated in FIG. 6A. In other words,
blocks 602 through 616 illustrated in FIG. 6 correspond to means plus function blocks
602A through 616A illustrated in FIG. 6A.

[0089] As indicated above, the transport component 316a of the mobile station 302
in the system 300 of FIG. 3 is shown with implementations of one or more transport
protocols 320a, and the transport component 316b of the centralized server 314 is also
shown with implementations of one or more transport protocols 320b. FIG. 7 illustrates
various transport protocols 720 that may be implemented by the mobile station 302 and
the centralized server 314. The mobile station 302 and centralized server 314 may both
implement one or more of the depicted transport protocols 720 in order to be able to
exchange information to centralize the management of supplementary services, as
described in the present disclosure.

[0090] The mobile station 302 and centralized server 314 may both implement a
packet switched transport protocol 734. Some examples of packet switched transport
protocols 734 include (but are not limited to) 3GPP packet data services such as HSPA,
3GPP2 packet data services such as EVDO or SCH, WiFi, WiMax, etc.

[0091] The mobile station 302 and centralized server 314 may both implement a
data burst message protocol 736. When the mobile station 302 is attached to the CS
domain, the mobile station 302 can use a special type of data burst message. The data
burst message may transmitted by the mobile station 302 either to a base station or to a
switch (e.g., a mobile switching center, or MSC). The base station or the switch may
forward the data burst message to the centralized server 314. The data burst message
may embed an IP datagram. The source address and the destination address of the IP

datagram may correspond to the mobile station 302 and the centralized server 314,
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respectively. The base station or the switch may route the [P datagram using standard
IP routing.

[0092] The mobile station 302 and centralized server 314 may both implement a
short message service (SMS) protocol 738. The mobile station 302 may use an SMS
protocol 738 implementation when it is attached to the CS domain or to the IMS
domam. The traditional SMS may be slow for managing supplementary services
interactively. Thus, the present disclosure proposes methods to route SMS messages in
a fast fashion. The SMS messages used for this special transport may be identified by a
special teletype or by a special destination address. Such messages may get preferential
treatment while routing in the network. Such messages need not be stored in the
network, as the centralized server 314 may be configured so that it is always available,
This is different from the traditional SMS destined to the mobile stations (with
traditional SMS, the mobile stations can be powered off or roaming and hence, for
reliable transfer these messages may be stored until they may be delivered to the mobile
stations).

[0693] The mobile station 302 and centralized server 314 may both implement a
dual tone multi frequency (DTMF) protocol 740. The mobile station 302 may use a
DTMF protocol 740 implementation when it is attached to the CS domain or to the IMS
domain. The signaling protocol 322 may be encoded in the tones. These tones may be
transmitted i band. Consider the transmission of the DTMF tones from the mobile
station 302. The in band tones may bypass any treatment from the MSC and may reach
the media gateway (MGW). The media gateway may decode the tones and pass the
tones to the centralized server 314. The transport in the other direction from the
centralized server 314 to the mobile station 302 may be similar.

[0094] The mobile station 302 and centralized server 314 may both implement a
dialed digits suffix protocol 742. In accordance with a dialed digits suffix protocol 742,
the mobile station 302 may append the encoded signaling as a suffix to the dialed digits
during call origination to the centralized server 314. The CS core network 306 may
pass on the prefix to the centralized server 314 during the call setup. The centralized
server 314 may retrieve the suffix and translate that suffix to decode the signaling. The
centralized server 314 need not continue with the call set up and need not set up any

bearer. If the suffix of the dialed digits is not sufficient to carry the entire signaling
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information, the mobile station 302 may repeat the above origination process until all
the information 1s delivered to the centralized server 314. If there is a need for
transferring the signaling information from the centralized server 314 back to the
mobile station 302, the centralized server 314 may employ a similar procedure. The
centralized server 314 may set up a mobile terminated call. The signaling information
may be encoded as a suffix to the mobile station 302 directory number. Alternatively,
the signaling information can also be encoded as the source directory number. The
above process can be repeated until all the information is delivered to the mobile station
302.

[0095] The mobile station 302 and centralized server 314 may both implement an
unstructured supplementary services data (USSD) protocol 744. The mobile station 302
and the centralized server 314 may use the USSD protocol 744 as the transport to
exchange signaling with each other.

[0096] FIG. 8 illustrates a signaling message 846 that may be sent from a mobile
station 302 to the centralized server 314, or vice versa. The signaling message 846 is
shown with a service identifier field 848. The service identifier field 848 may identify
the invoked supplementary service. The signaling message 846 is also shown with
service-specific data 850, i.c. data 850 that is specific to the invoked supplementary
service. The signaling message 846 is also shown with a flag field 852 that indicates
continuation of dialogue to exchange further data specific to the supplementary service.
Other fields and/or techniques may be used, other than a flag field 852, to indicate
continuation of dialogue to exchange further data specific to the supplementary service.
Also, the signaling message 846 may include additional information beyond what is
specifically shown in FIG. 8. As indicated above, the information that is included in a
signaling message 846 may be encoded, or the information may be sent without
encoding.

[0097] FIG. 9 illustrates wvarious components that may be utilized in a
communications device 901. The mobile station 302 in the system 300 of FIG. 3 is an
example of a communications device 901, and it may include some or all of the
components that are shown in FIG. 9.

[0098] The communications device 901 may include a processor 903 which controls

operation of the device 901. The processor 903 may also be referred to as a CPU.
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Memory 905, which may include both read-only memory (ROM) and random access
memory (RAM), provides instructions and data to the processor 903. A portion of the
memory 905 may also include non-volatile random access memory (NVRAM).

[0099] The communications device 901 may also include a housing 909 that may
include a transmitter 911 and a receiver 913 to allow transmission and reception of data
between the communications device 901 and a remote location. The transmitter 911
and receiver 913 may be combined into a transceiver 915. An antenna 917 may be
attached to the housing 909 and electrically coupled to the transceiver 915.

[00100] The communications device 901 may also include a signal detector 907 that
may be used to detect and quantify the level of signals received by the transceiver 915.
The signal detector 907 may detect such signals as total energy, pilot energy per
pseudonoise (PN) chips, power spectral density, and other signals.

[00101] A state changer 919 of the communications device 901 may control the state
of the communications device 901 based on a current state and additional signals
received by the transceiver 915 and detected by the signal detector 907. The device 901
may be capable of operating in any one of a number of states. The communications
device 901 may also include a system determinator 921 that may be used to control the
device 901 and to determine which service provider system the device 901 should
transfer to when it determines the current service provider system is inadequate.

[00102] The various components of the communications device 901 may be coupled
together by a bus system 923 which may include a power bus, a control signal bus, and
a status signal bus in addition to a data bus. However, for the sake of clarity, the
various busses are illustrated in FIG. 9 as the bus system 923. The communications
device 901 may also include a digital signal processor (DSP) 925 for use in processing
signals.

[00103] Information and signals may be represented using any of a variety of
different technologies and techniques. For example, data, instructions, commands,
information, signals and the like that may be referenced throughout the above
description may be represented by voltages, currents, electromagnetic waves, magnetic
fields or particles, optical fields or particles or any combination thereof.

[00104] The various illustrative logical blocks, modules, circuits and algorithm steps

described in connection with the embodiments disclosed herein may be implemented as
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electronic hardware, computer software or combinations of both. To clearly illustrate
this interchangeability of hardware and software, various illustrative components,
blocks, modules, circuits and steps have been described above generally in terms of
their functionality. Whether such functionality is implemented as hardware or software
depends upon the particular application and design constraints imposed on the overall
system. Skilled artisans may implement the described functionality in varying ways for
each particular application, but such implementation decisions should not be interpreted
as limiting the scope of the claims.

[00105] The various illustrative logical blocks, modules and circuits described in
connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array signal (FPGA) or
other programmable logic device, discrete gate or transistor logic, discrete hardware
components or any combination therecof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller or state
machine. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
MICTOPrOCEssors, One oOr more microprocessors in conjunction with a DSP core or any
other such configuration.

[00106] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor or in a combination of the two. A software module
may reside in any form of storage medium that is known in the art. Some examples of
storage media that may be used include RAM memory, flash memory, ROM memory,
EPROM memory, EEPROM memory, registers, a hard disk, a removable disk, a CD-
ROM and so forth. A software module may comprise a single instruction, or many
instructions, and may be distributed over several different code segments, among
different programs and across multiple storage media. An exemplary storage medium
may be coupled to a processor such that the processor can read information from, and
write information to, the storage medium. In the alternative, the storage medium may

be integral to the processor.
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[00107] The methods disclosed herein comprise one or more steps or actions for
achieving the described method. The method steps and/or actions may be interchanged
with one another without departing from the scope of the claims. In other words, unless
a specific order of steps or actions is required for proper operation of the embodiment
that is being described, the order and/or use of specific steps and/or actions may be
modified without departing from the scope of the claims.

[00108] In one or more exemplary embodiments, the functions described may be
implemented in hardware, software, firmware, or any combination thereof. If
implemented in software, the functions may be stored on or transmitted over as one or
more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a computer. By way of
example, and not limitation, such computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium that can be used to carry or store desired
program code in the form of instructions or data structures and that can be accessed by a
computer. Also, any connection is properly termed a computer-readable medium. For
example, if the software is transmitted from a website, server, or other remote source
using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave, then the coaxial cable,
fiber optic cable, twisted pair, DSL, or wircless technologies such as infrared, radio, and
microwave are included in the definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy
disk and blu-ray disc where disks usually reproduce data magnetically, while discs
reproduce data optically with lasers. Combinations of the above should also be included
within the scope of computer-readable media.

[00109] While specific embodiments have been illustrated and described, it is to be
understood that the claims are not limited to the precise configuration and components
illustrated above. Various modifications, changes and variations may be made in the
arrangement, operation and details of the embodiments described above without

departing from the scope of the claims.
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CLAIMS

1. A mobile station that is configured to facilitate coordination of supplementary
services in a centralized fashion, comprising:
circuit-switched (CS) domain components that are configured to place voice
telephone calls in a CS domain; and
[P multimedia subsystem (IMS) components that are configured to place voice
telephone calls in an IMS domain, the IMS components comprising:
a transport component for facilitating communication with an IMS core
network; and
a signaling component that is configured to exchange information with a
centralized server on the IMS core network via the transport
component, wherein at least some of the information that is
exchanged with the centralized server is related to supplementary
services for the voice telephone calls in the CS domain as well as

the voice telephone calls in the IMS domain.

2. The mobile station of claim 1, wherein the mobile station is configured to:
place a voice telephone call in the CS domain;
invoke a supplementary service via the centralized server on the IMS core
network; and
communicate with the centralized server to access and/or update the
supplementary service while the voice telephone call is in the CS

domain.

3. The mobile station of claim 2, wherein the mobile station is further configured to
select a transport protocol and a signaling protocol that may be used to communicate
with the centralized server, and wherein the selected transport protocol and the selected
signaling protocol are used to invoke the supplementary service and to access and/or

update the supplementary service.
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4, The mobile station of claim 2, wherein the mobile station is further configured
to:
transfer the voice telephone call from the CS domain to the IMS domain; and
after the voice telephone call has been transferred to the IMS domain, continue
to communicate with the centralized server on the IMS core network to

access and/or update the supplementary service.

5. The mobile station of claim 1, wherein the mobile station is configured to:
place a voice telephone call in the IMS domain;
imvoke a supplementary service via the centralized server on the IMS core
network;
transfer the voice telephone call from the IMS domain to the CS domain; and
after the voice telephone call has been transferred to the CS domain, continue to
communicate with the centralized server on the IMS core network to

access and/or update the supplementary service.

6. The mobile station of claim 1, wherein the transport component implements a
packet switched transport protocol, and wherein communication with the centralized

server occurs via the packet switched transport protocol.

7. The mobile station of claim I, wherein the transport component implements a
data burst message protocol, and wherein communication with the centralized server

occurs via the data burst message protocol.

8. The mobile station of claim 1, wherein the transport component implements a
short message service protocol, and wherein communication with the centralized server

occurs via the short message service protocol.

9. The mobile station of claim 1, wherein the transport component implements a
dual tone multi frequency protocol, and wherein communication with the centralized

server occurs via the dual tone multi frequency protocol.



26

10.  The mobile station of claim 1, wherein the transport component implements a
dialed digits suffix protocol, and wherein communication with the centralized server

occurs via the dialed digits suffix protocol.

11.  The mobile station of claim 1, wherein the transport component implements an
unstructured supplementary services data protocol, and wherein communication with

the centralized server occurs via the unstructured supplementary services data protocol.

12.  The mobile station of claim 1, wherein the signaling component is configured to
send a signaling message to the centralized server, and wherein the signaling message
comprises:

a service identifier field that identifies a supplementary service to be invoked;

data that is specific to the invoked supplementary service; and

a field that indicates continuation of dialogue to exchange further data that is

specific to the invoked supplementary service.

13, The mobile station of claim I, further comprising an encoding/decoding
component that is configured to:
encode information that is sent from the mobile station to the centralized server;
and

decode information that is sent from the centralized server to the mobile station.

14. A centralized server that is part of an IP multimedia subsystem (IMS) core
network and that is configured to coordinate supplementary services for voice telephone
calls, comprising:

a transport component for facilitating communication with a mobile station
when the mobile station is attached to an IMS domain or to a circuit-
switched (CS) domain; and

a signaling component that is configured to exchange information with the
mobile station via the transport component, wherein the information that
is exchanged with the mobile station is related to supplementary services
for voice telephone calls involving the mobile station when the mobile

station is attached to the IMS domain or to the CS domain.
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15. The centralized server of claim 14, wherein the centralized server is further
configured to store information about the supplementary services, the information
comprising:
IMS domain-related information which corresponds to the voice telephone calls
in the IMS domain; and
CS domain-related information which corresponds to the voice telephone calls

in the CS domain.

16. A mobile station that is configured to facilitate coordination of supplementary
services in a centralized fashion, comprising:
means for placing voice telephone calls in a CS domain;
means for placing voice telephone calls in an IMS domain; and
means for exchanging information with a centralized server on an IMS core
network, wherein at least some of the information that is exchanged with
the centralized server is related to supplementary services for the voice
telephone calls in the CS domain as well as the voice telephone calls in

the IMS domain.

17.  The mobile station of claim 16, further comprising:
means for invoking a supplementary service via the centralized server on the
IMS core network, the supplementary service corresponding to a voice
telephone call in the CS domain; and
means for communicating with the centralized server to access and/or update the
supplementary service while the voice telephone call is in the CS

domain.

18. The mobile station of claim 17, further comprising means for selecting a
transport protocol and a signaling protocol that may be used to communicate with the
centralized server, and wherein the selected transport protocol and the selected signaling
protocol are used to invoke the supplementary service and to access and/or update the

supplementary service.
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The mobile station of claim 17, further comprising:

means for transferring the voice telephone call from the CS domain to the IMS
domain; and

means for continuing to communicate with the centralized server on the IMS
core network to access and/or update the supplementary service after the

voice telephone call has been transferred to the IMS domain.

The mobile station of claim 16, further comprising:

means for placing a voice telephone call in the IMS domain;

means for invoking a supplementary service via the centralized server on the
IMS core network;

means for transferring the voice telephone call from the IMS domain to the CS
domain; and

means for continuing to communicate with the centralized server on the IMS
core network to access and/or update the supplementary service after the

voice telephone call has been transferred to the CS domain.

A computer program product, comprising:
a computer-readable medium, comprising:
code for causing a mobile station to place voice telephone calls in a CS
domain;
code for causing the mobile station to place voice telephone calls in an
IMS domain; and
code for causing the mobile station to exchange information with a
centralized server on an IMS core network, wherein at least some
of the information that is exchanged with the centralized server is
related to supplementary services for the voice telephone calls in
the CS domain as well as the voice telephone calls in the IMS

domain.
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22.  The computer program product of claim 21, further comprising:
code for causing the mobile station to invoke a supplementary service via the
centralized server on the IMS core network, the supplementary service
corresponding to a voice telephone call in the CS domain; and
code for causing the mobile station to communicate with the centralized server
to access and/or update the supplementary service while the voice

telephone call is in the CS domain.

23.  The computer program product of claim 22, further comprising code for causing
the mobile station to select a transport protocol and a signaling protocol that may be
used to communicate with the centralized server, wherein the selected transport protocol
and the selected signaling protocol are used to invoke the supplementary service and to

access and/or update the supplementary service.

24.  The computer program product of claim 22, further comprising:
code for causing the mobile station to transfer the voice telephone call from the
CS domain to the IMS domain; and
code for causing the mobile station to continue to communicate with the
centralized server on the IMS core network to access and/or update the
supplementary service after the voice telephone call has been transferred

to the IMS domain.
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The computer program product of claim 21, further comprising:

code for causing the mobile station to place a voice telephone call in the IMS
domain;

code for causing the mobile station to invoke a supplementary service via the
cenfralized server on the IMS core network;

code for causing the mobile station to transfer the voice telephone call from the
IMS domain to the CS domain; and

code for causing the mobile station to continue to communicate with the
centralized server on the IMS core network to access and/or update the
supplementary service after the voice telephone call has been transferred

to the CS domain.

A computer program product, comprising:
a computer-readable medium, comprising:
code for causing a centralized server in an IP multimedia system (IMS)
core network to facilitate communication with a mobile station
when the mobile station is attached to an IMS domain or to a
circuit-switched (CS) domain; and
code for causing the centralized server to exchange information with the
mobile station, the information being related to supplementary
services for voice teiephone calls involving the mobile station
when the mobile station is attached to the IMS domain or to the

CS domain.



