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(57) ABSTRACT 

A multi-mode mobile station includes a first interface for 
wireless communication with a wireless local area network 
(WLAN) and a second interface for wireless communication 
with a wireless wide area network (WWAN). The multi 
mode mobile station may become engaged in one or more 
communication sessions via a first wireless network. Session 
information regarding these one or more communication 
sessions is stored in a storage system. In response to a 
handoff request, a control Sytem evaluates the session infor 
mation to determine which of the communication sessions, 
if any, can be continued via the second wireless network, in 
accordance with a policy. The user may be notified of any 
sessions that can not be continued via the second wireless 
network and/or continued at a reduced level of performance. 
If the user opts to complete the handoff, continuable sessions 
are continued via the second wireless network and non 
continuable sessions are dropped. 
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METHOD AND SYSTEM FOR MANAGING 
COMMUNICATION SESSIONS DURING 

MULT-MODE MOBILE STATION HANDOFF 

BACKGROUND 

0001) 1. Field of the Invention 
0002 The present invention relates to telecommunica 
tions and, more particularly, to a method and system for 
managing a multi-mode mobile station’s communication 
sessions during a handoff from a first wireless network to a 
second wireless network. 

0003 2. Description of Related Art 
0004 There is an increased interest in using more diverse 
types of wireless access technologies for mobile devices. 
Different wireless access technologies may be used to pro 
vide wireless coverage in different geographic areas. In 
addition, different wireless access technologies may be used 
to provide different capabilities for transmitting and receiv 
ing voice, data, and/or other media. For example, wireless 
wide area networks (WWANs), which often use wireless 
access technologies such as CDMA, TDMA, or GSM, 
typically provide wireless coverage in relatively large geo 
graphic areas. However, in many cases, WWANs do not 
provide good wireless coverage in buildings. In addition, 
many WWANs have a relatively limited bandwidth for 
transmitting and receiving media. However, wireless local 
area networks (WLANs), which may use wireless access 
technologies, such as IEEE 802.11, Bluetooth, HiperLAN, 
or HomeRF, have been used to provide wireless coverage in 
more limited areas, such as the inside of buildings. In 
addition, WLANs can often transmit and receive media at a 
higher rate than many WWANs. 
0005 With this increased interest in using diverse wire 
less access technologies to provide wireless coverage has 
come an increased interest in providing multi-mode mobile 
stations that can communicate using more than one type of 
wireless access technology. For example, a multi-mode 
mobile station may have one interface for communication 
with a WWAN, using a wireless access technology such as 
CDMA, and another interface for communication with a 
WLAN, using a wireless access technology such as IEEE 
802.11. Although such multi-mode mobile stations can pro 
vide better wireless coverage in more areas by being able to 
communicate over different wireless networks, they do not 
necessarily change their network connectivity in a seamless 
a. 

0006 For example, a multi-mode mobile station may 
become engaged in one or more communication sessions via 
a first wireless network. The communications sessions may 
include, for example, one or more voice sessions and one or 
more data sessions. While engaged in these communication 
sessions, the multi-mode mobile station may move into an 
area in which the first wireless network no longer provides 
good wireless coverage but the second wireless network 
does. In that situation, it would be desirable for the multi 
mode mobile station to be able to continue the communi 
cation sessions via the second wireless network. However, 
different types of wireless networks may support different 
types of communication sessions. Thus, the second wireless 
network might not be able to support all of the multi-mode 
mobile station's communication sessions, or the first wire 
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less network might not be able to Support all of the sessions 
at the same level of performance as the first wireless 
network. 

0007 Accordingly, there is a need to manage a multi 
mode mobile station’s communication sessions when a 
handoff from a first wireless network to a second wireless 
network is requested. 

SUMMARY 

0008. In a first principal aspect, an exemplary embodi 
ment of the present invention provides a method for com 
munication session management for a multi-mode mobile 
station. The multi-mode mobile station has a first interface 
for wireless communication with a first wireless network 
and a second interface for wireless communication with a 
second wireless network. In accordance with the method, at 
least one communication session is established with the 
multi-mode mobile station via the first wireless network. 
Session information is stored regarding the at least one 
communication session. A handoff request is received. In 
response to the handoff request, the session information is 
evaluated to determine, in accordance with a policy, which 
of the at least one communication session, if any, can be 
continued via the second wireless network. 

0009. In a second principal aspect, an exemplary embodi 
ment of the present invention provides a method for session 
handoff between a first wireless network and a second 
wireless network for a multi-mode mobile station. The 
multi-mode mobile station has a first interface for wireless 
communication with the first wireless network and a second 
interface for wireless communication with the second wire 
less network. In accordance with the method, a plurality of 
communication sessions is established with the multi-mode 
mobile station via the first wireless network. The plurality of 
communication sessions includes a voice session between 
the multi-mode mobile station and an endpoint. Session 
information regarding the plurality of communication ses 
sions is stored. A handoff request is received. In response to 
the handoff request, the session information is evaluated to 
determine, in accordance with a policy, which of the com 
munication sessions can be continued via the second wire 
less network. It is determined that the voice session can be 
continued via the second wireless network, in accordance 
with the policy. The voice session is continued via the 
second wireless network. 

0010. In a third principal aspect, an exemplary embodi 
ment of the present invention provides a system for com 
munication session management for a multi-mode mobile 
station. The multi-mode mobile station has a first interface 
for wireless communication with a first wireless network 
and a second interface for wireless communication with a 
second wireless network. The system comprises: (1) a 
first-network storage system for storing first-network ses 
sion information regarding first-network communication 
sessions established with the multi-mode mobile station via 
the first wireless network; (2) a second-network storage 
system for storing second-network Session information 
regarding second-network communication sessions estab 
lished with the multi-mode mobile station via the second 
wireless network; (3) a first-network evaluation system for 
evaluating, in response to a second-to-first network handoff 
request, the second-network session information to deter Headwater Research LLC 
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mine, in accordance with a first-network policy, which of the 
second-network communication sessions, if any, can be 
continued via the first wireless network; and (4) a second 
network evaluation system for evaluating, in response to a 
first-to-second network handoff request, the first-network 
session information to determine, in accordance with a 
second-network policy, which of the first-network commu 
nication sessions, if any, can be continued via the second 
wireless network. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a simplified block diagram of a wireless 
telecommunications system, in accordance with an exem 
plary embodiment of the present invention; 
0012 FIG. 2 is a flow chart illustrating a method of 
operation for a handoff from the WLAN to the WWAN, in 
accordance with an exemplary embodiment of the present 
invention; and 
0013 FIG. 3 is a flow chart illustrating a method of 
operation for a handoff from the WLAN to the WWAN, 
which continues the method of FIG. 2, in accordance with 
an exemplary embodiment of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

0014) 
0015 The present invention, in its preferred embodi 
ments, provides methods and systems for managing a multi 
mode mobile station’s communication sessions, e.g., in 
connection with a request for a handoff between a first 
wireless network and a second wireless network. The first 
and second wireless networks use different wireless com 
munication technologies. For example, the first wireless 
network could be a wireless local area network (WLAN) 
that uses a protocol such as IEEE 802.11x, HiperLAN, 
HomeRF. Bluetooth for wireless communication. The sec 
ond wireless network could be a wireless wide area network 
(WWAN) that uses, for example, CDMA or GSM for 
wireless communication. Thus, a multi-mode mobile station 
may have at least a first interface for wireless communica 
tion with the first wireless network and a second interface for 
wireless communication with the second wireless network. 

1. Overview 

0016. The multi-mode mobile stations communication 
sessions may include one or more voice sessions, such as 
Voice calls. The multi-mode mobile station’s communica 
tion sessions may also include one or more data sessions, 
which may involve, for example, Web browsing, download 
ing one or more files, e-mail, instant messaging, or stream 
ing video. A storage system may store session information 
regarding the one or more communication sessions in which 
the multi-mode mobile station is currently involved. For 
communication sessions established via a WLAN, the stor 
age system could be, for example, a serving call session 
control function (S-CSCF). For communication sessions 
established via a WWAN, the storage system could be, for 
example, a mobile switching center (MSC). 
0017. The session information that is stored for a multi 
mode mobile station’s communication session may identify 
the session, e.g., by a session identifier and may include a 
description of the session (e.g., whether it is a voice or data 
session) and what services are being provided or are avail 

Dec. 28, 2006 

able during the session. The session information may also 
identify the participants of the session, including the multi 
mode mobile station, for example, by directory number or 
by IP address. The session information may also include 
other information, such as signal strengths of one or more 
wireless networks, e.g., identified by SID/NID or SSID, that 
the multi-mode mobile station has been monitoring. 
0018. In response to a request for a handoff from a first 
wireless network to a second wireless network, an evalua 
tion system may determine which of the communication 
sessions that the multi-mode mobile station is currently 
engaged in via the first wireless network can be continued 
via the second wireless network. The evaluation system may 
make this determination by obtaining the session informa 
tion regarding the communication sessions from the storage 
system and then executing service logic that evaluates the 
session information in accordance with a predefined policy. 
0019. The predefined policy may specify what types of 
communication sessions can be continued via the second 
wireless network and under what conditions. For example, 
the policy may specify that Voice sessions are generally 
continuable but that data sessions may or may not be 
continuable, depending, for example, on the architecture 
and/or available bandwidth of the second wireless network. 
In some cases, whether a session is continuable via the 
second wireless network may depend on what services can 
be supported by the second wireless network. For example, 
the multi-mode mobile station may be using a pre-paid 
service that is supported by the first wireless network but not 
by the second wireless network. The policy may also take 
into account the multi-mode mobile station’s Subscription 
level. Thus, in accordance with the policy, a communication 
session that is deemed continuable for a multi-mode mobile 
station with a high level subscription might not be deemed 
continuable for a multi-mode mobile station with only a 
basic level subscription. 
0020. In an exemplary embodiment, the evaluation sys 
tem for a given wireless network is a network element that 
includes service logic for controlling the services offered to 
mobile stations via the given wireless network. Thus, the 
evaluation system for a WLAN could be an application 
server, and the evaluation system for a WWAN could be a 
service control point (SCP). In response to a request for a 
handoff from a first wireless network to a second wireless 
network, the evaluation system for the second wireless 
network may obtain the session information from the storage 
system for the first wireless network. 
0021 For example, in response to a request for a WWAN 
to WLAN handoff, an application server for the WLAN may 
obtain session information from the MSC that is serving the 
multi-mode mobile station. To do this, the S-CSCF for the 
WLAN may query the SCP for the WWAN. The SCP may 
then obtain the session information from the serving MSC 
and forward it to the S-CSCF, which, in turn, may forward 
the session information to the application server for evalu 
ation. 

0022. In response to a request for a WLAN to WWAN 
handoff, the SCP for the WWAN may obtain session infor 
mation from the S-CSCF for the WLAN. The SCP may do 
this directly if the address of the S-CSCF is known. If the 
SCP does not know the address of the S-CSCF, then the SCP 
may query an interrogating call session control function Headwater Research LLC 
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(I-CSCF), which then locates the S-CSCF that has been 
serving the multi-mode mobile station. 

0023. In an exemplary embodiment, the multi-mode 
mobile station requests the handoff. Thus, while the multi 
mode mobile station is engaged in one or more communi 
cation sessions via the first wireless network, the multi 
mode mobile station may determine that the second wireless 
network is available and preferred. For example, the multi 
mode mobile station may detect a stronger signal from the 
second wireless network than from the first wireless net 
work. In response, the multi-mode mobile station may 
transmit, via the second wireless network, a handoffrequest 
that requests a handoff from the first wireless network to the 
second wireless network. In response to this handoffrequest, 
the evaluation system for the second wireless network may 
obtain and evaluate the session information stored in the 
storage system for the first wireless network regarding the 
multi-mode mobile station’s communication sessions. 

0024. The evaluation system may evaluate the session 
information to determine, in accordance with the predefined 
policy for the second wireless network, which of the multi 
mode mobile station's communications are continuable via 
the second wireless network and which are not. The policy 
may take a number of considerations into account. Key 
considerations may include, for example, the type of com 
munication session (e.g., whether voice or data), the services 
being used or available to be used during the communication 
session, the capabilities of the second wireless network (e.g., 
its network architecture and available bandwidth). The 
policy may also consider the device capabilities of the 
multi-mode mobile station and the service level to which the 
user of the multi-mode mobile station has subscribed. The 
policy may also take into account the time and day and the 
current traffic load in the second wireless network. The 
policy may also consider other factors. 

0.025 The evaluation system may then provide a notifi 
cation to the multi-mode mobile station regarding any 
communication sessions that are not continuable via the 
second wireless network. In addition, the evaluation system 
may determine that one or more communication sessions 
can be continued via the second wireless network, but only 
at a reduced level of performance relative to the first wireless 
network. For example, a communication session continued 
via the second wireless network may have a slower response 
time, e.g., due to less bandwidth, and/or fewer available 
services. The multi-mode mobile station may also notified 
regarding communication sessions can be continued but at 
only a reduced level of performance. 

0026. In an exemplary embodiment, the notification 
regarding the continuability or non-continuability of com 
munication sessions is provided to the multi-mode mobile 
station in one or more text messages, in a recorded or 
speech-synthesized announcement, or in Some other way 
that conveys the information to the user. The user may then 
be given one or more options regarding how to proceed 
based on this information. In one exemplary embodiment, 
the user may have the option of either completing or not 
completing the handoff process. In another exemplary 
embodiment, the user may have the option to select which 
of the continuable sessions to continue. Alternatively, other 
types of options may be given to the user. As one example, 
if the user is downloading a file in a data session that is 
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non-continuable, the user may have the option of waiting for 
the download to be completed before proceeding with the 
handoff. As another example, the user may be given the 
option of continuing the communication session via the 
second wireless network at a reduced level of performance 
relative to the first wireless network. As yet another option, 
the user may be given the opportunity to pay an additional 
fee or to upgrade to a higher Subscription level to continue 
the communication session via the second wireless network. 
In some cases, the user may be required to Submit a 
password or other security credentials in order to continue 
the communication via the second wireless network. 

0027. How the user is able to select options may depend 
on how the notification is provided. For example, if the 
notification is provided as a text message, the user might 
select options by interacting with a user interface of the 
multi-mode mobile station, e.g., by pressing buttons on a 
keypad or tapping on a touch screen. If the notification is 
provided as a recorded or voice-synthesized message, the 
user may select options by interacting with an interactive 
voice response (IVR) system, e.g., using DTMF tones or 
Voice commands. 

0028. The option that the user selects may be communi 
cated to the evaluation system, which may then respond 
accordingly. Thus, if the user opts to proceed with the 
handoff, the evaluation system may effect handoffs of the 
continuable communication sessions from the first wireless 
network to the second wireless network. To effect a handoff 
of a communication session, a bearer path may be estab 
lished between the second wireless network and an anchor 
point of the first wireless network. If the first wireless 
network is a WWAN, the anchor point could be, for 
example, an MSC, a packet data serving node (PDSN), or 
home agent. If the first wireless network is a WLAN, the 
anchor point could be, for example, a media gateway, media 
resource function (MRF), or router. 
0029 2. Exemplary Network Architecture 
0030 FIG. 1 is a simplified block diagram of an exem 
plary wireless telecommunications system 10. In FIG. 1, 
connections that primarily carry Voice, data, or other media 
exchanged during communication sessions are indicated by 
Solid lines. Connections that carry primarily signaling are 
indicated by dashed lines. 
0031 Wireless telecommunications system 10 includes 
network elements that function together as a wireless local 
area network (WLAN) 12 and network elements that func 
tion together as a wireless local area network (WWAN) 14. 
WLAN 12 may provide wireless coverage in a relatively 
limited area, such as in a building or part of a building, and 
may use one or more unlicensed frequency bands, such as 
the unlicensed frequency band in the 2.4 GHz range. For 
example, WLAN 12 may use IEEE 802.11a, IEEE 802.11b, 
IEEE 802.11e, IEEE 802.11g, IEEE 802.11h, or IEEE 
802.11n (wherein these and other members of the IEEE 
802.11 family of specifications are referred to generically 
herein as “802.11x'), or variations thereof, for wireless 
communication. These 802.11X standards are incorporated 
herein by reference. Alternatively or additionally, WLAN 12 
may use IEEE 802.16, Bluetooth, HomeRF, HiperLAN, a 
Multichannel Multipoint Distribution Service (MMDS), or 
some other wireless protocol or format for wireless com 
munication. 
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0032 WWAN 14 may provide wireless coverage in a 
relatively large geographic area, Such as an entire city, for 
example, by using a plurality of contiguous wireless cover 
age areas, such as cells or sectors. The wireless communi 
cation in WWAN 14 may occur in an analog format, such as 
the Advanced Mobile Phone Service (AMPS), or in a digital 
format, such as code division multiple access (CDMA), time 
division multiple access (TDMA), or Global System for 
Mobile communication (GSM), and it may occur in licensed 
frequency bands, such as the 1.9 GHz PCS bands. 

0033. A multi-mode mobile station 16 has a first interface 
for wireless communication with WLAN 12 and a second 
interface for wireless communication with WWAN 14. 
Thus, multi-mode mobile station 16 is able to communicate 
with WLAN 12 when operating in an area served by WLAN 
12 and is able to communicate with WWAN 14 when 
operating in an area served by WWAN 14. In some areas, the 
wireless coverage of WLAN 12 and WWAN 14 may be 
overlapping, and multi-mode mobile station 16 may use an 
arbitration method to determine whether to communicate 
with WLAN 12 or with WWAN 14. 

0034) Multi-mode mobile station 16 may be a wireless 
telephone, wirelessly-equipped personal digital assistant 
(PDA), wirelessly-equipped laptop computer, or other type 
of wireless communication device. The first and second 
interfaces of multi-mode mobile station 16 may each include 
an antenna, a radio frequency (RF) transceiver, and a com 
munication module appropriate for communicating using 
the particular wireless technology. A communication module 
may be implemented by hardware, firmware, and/or soft 
Wae. 

0035 WLAN 12 includes at least one wireless access 
point 18. Wireless access point 18 provides a wireless 
coverage area within which wireless access point 18 is able 
to communicate with wireless communication devices, such 
as multi-mode mobile station 16, over an air interface 20. 
Wireless access point 18 may be communicatively coupled 
to other network elements, e.g., via a local area network 
(LAN) 22. LAN 22 may carry voice, data, and/or other 
media in a packet-based format. Thus, LAN 22 may be 
connected to other communication devices that exchange 
voice in a packet-based format. For example, LAN 22 may 
be connected to a voice-over-packet (VoP) telephone 24, a 
personal computer 26 equipped for audio communication, 
e.g., equipped with a microphone and speaker, and/or one or 
more other wireless access points. 
003.6 LAN 22 may be communicatively coupled to a 
wide area packet-switched network 28, via a network access 
device 30. Network access device 30 could be, for example, 
a cable modem, DSL modem, or router. Packet-switched 
network 28 may route packets using a network protocol, 
such as the Internet Protocol (IP), in combination with the 
User Datagram Protocol (UDP) or Transmission Control 
Protocol (TCP). The IP packets may be carried over lower 
level protocols, such as asynchronous transfer mode (ATM) 
protocols. Protocols, such as the Real-Time Transport Pro 
tocol (RTP), may be used to carry voice or other media 
through packet-switched network 28 in a real-time format. 
Relevant aspects of RTP are described in Schulzrinne, et al., 
“RTP: A Transport Protocol for Real-Time Applications.” 
Request for Comments 1889 (January 1996), which is 
incorporated herein by reference. 
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0037 Other protocols, such as the Session Initiation 
Protocol (SIP), may be used to set up and/or manage 
communication sessions through packet-switched network 
28. Voice, data, and/or other media may be exchanged in 
Such communication sessions. Relevant aspects of SIP are 
described in Rosenberg, et al., “SIP: Session Initiation 
Protocol. Request for Comments 3261 (June 2002), which 
is incorporated herein by reference. SIP and/or other proto 
cols may, in turn, use the Session Description Protocol 
(SDP) to describe the communication sessions that are being 
set up or managed. Relevant aspects of SDP are described in 
M. Handley, et al., “SDP: Session Description Protocol.” 
Request for Comments 2327 (April 1998), which is incor 
porated herein by reference. 

0038. In an exemplary embodiment, SIP is used to set up 
communication sessions through packet-switched network 
28 that involve WLAN 12. Multi-mode mobile Station 16 
may include its own SIP user agent for SIP signaling. 
Alternatively, another network element, Such as wireless 
access point 18, may engage in SIP signaling on behalf of 
multi-mode mobile station 16. Although exemplary embodi 
ments are described herein with reference to SIP signaling, 
it is to be understood that other signaling protocols could be 
used. 

0039 Wireless telecommunications system 10 may use 
an IP Multimedia Subsystem (IMS) architecture to support 
communication sessions carried over WLAN 12. The IMS 
approach is described in a number of technical specifications 
of the 3' Generation Partnership Project (3GPP), including 
TS 23.218 version 6.2.0 (2004-09), TS 23.228 version 
5.12.0 (2004-03), and TS 24.229 version 6.4.0 (2004-09), 
which documents are incorporated herein by reference. 
0040. In accordance with the IMS approach, wireless 
telecommunications system 10 may include a serving call 
session control function (S-CSCF) 32 that serves WLAN 12 
and that is communicatively coupled to packet-switched 
network 28. S-CSCF 32 may function as a SIP registrar for 
registering SIP user agents communicating from WLAN 12 
and may function as a SIP proxy server for routing SIP 
signaling messages to and from WLAN 12. 

0041 S-CSCF 32 may perform these functions in accor 
dance with service logic located in one or more other 
network elements, such as an application server 34. 
Although FIG. 1 shows S-CSCF 32 communicatively 
coupled to only one application server, it is to be understood 
that S-CSCF 32 could be communicatively coupled to 
multiple application servers. For example, the service logic 
for different services may be located in different application 
SWCS. 

0042 S-CSCF 32 may also be communicatively coupled 
to a home subscriber server (HSS) 36. HSS 36 may store 
WLAN user profiles for subscribers authorized to use 
WLAN 12 for VoP or other services. Some of the Subscribers 
may also be authorized to use WWAN 14. Thus, HSS 36 
may store a WLAN user profile associated with multi-mode 
mobile station 16. A WLAN user profile may specify what 
services the user has subscribed to and, thus, has available 
via WLAN 12 and may also specify the user's preferences 
regarding how those services are provided. 

0.043 A WLAN user profile may include filter criteria 
that S-CSCF 32 uses to determine what SIP signaling Headwater Research LLC 
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S-CSCF 32 should send or proxy to an application server, 
Such as application server 34, and under what conditions, in 
order to provide the services subscribed to by the multi 
mode mobile stations user. The filter criteria may also 
specify which application server the SIP signaling should be 
sent or proxied to. In an exemplary embodiment, S-CSCF 32 
obtains, e.g., from HSS 36, the WLAN user profile associ 
ated with a given multi-mode mobile station when the given 
multi-mode mobile station registers with S-CSCF 32. Then, 
when S-CSCF 32 receives signaling from or directed to the 
given multi-mode mobile station, S-CSCF 32 applies the 
filter criteria from the WLAN user profile for the multi-mode 
mobile station to determine whether the signaling should be 
sent or proxied to an application server and, if so, which 
application server. 

0044 Although FIG. 1 shows only one S-CSCF, wireless 
telecommunications system 10 may include multiple 
S-CSCFs. Each S-CSCF may serve a particular network or 
groups of networks, for example, within a given geographic 
area. To accommodate queries that do not specify a particu 
lar S-CSCF, wireless telecommunications system 10 may 
include an interrogating call session control function 
(I-CSCF) 38. Thus, I-CSCF 38 may function as a contact 
point for signaling from other networks. For example, 
I-CSCF 38 may receive signaling, determine which S-CSCF 
should receive the signaling and then forward the signaling 
to the appropriate S-CSCF. 

0045 WWAN 14 may include a base transceiver station 
(BTS) 40 that provides a wireless coverage area within 
which BTS 40 may communicate with one or more mobile 
stations, such as multi-mode mobile station 16, over an air 
interface 42. Although FIG. 1 shows only one BTS, it is to 
be understood that WWAN 14 may include a plurality of 
BTSs that may provide a plurality of wireless coverage 
areas. The communications between BTS 40 and multi 
mode mobile station 16 may occur in a digital format. Such 
as CDMA, TDMA, GSM, or they may occur in an analog 
format, such as AMPS. The communications could be voice 
only, data only (e.g., using EV-DO), or may include a 
combination of voice and data (e.g., using EV-DV). A 
preferred wireless communications format is cdma 2000 
such as described in EIA/TLA/IS-2000 Series, Rev. A (pub 
lished March 2000), which is incorporated herein by refer 
CCC. 

0046 BTS 40 may be controlled by a base station con 
troller (BSC) 44, which, in turn, may be controlled by a 
mobile switching center (MSC) 46. Although FIG. 1 shows 
only one MSC and only one BSC, it is to be understood that 
WWAN 14 may include a plurality of MSCs, which may, in 
turn, control a plurality of BTSs, via a plurality of BSCs. 
MSC 46 also has access to a visitor location register (VLR) 
48. VLR 48 stores WWAN user profiles for mobile stations, 
Such as multi-mode mobile station 16, that are being served 
by MSC 46. Although FIG. 1 shows VLR 48 as a network 
element separate from MSC 46, VLR 48 may be integrated 
or co-located with MSC 46. 

0047 A WWAN user profile for a mobile station may 
identify what services the user of the mobile station has 
subscribed to and, thus, has available via WWAN 14. A 
WWAN user profile for a mobile station may also include a 
trigger address list that specifies one or more points during 
call processing for that mobile station at which MSC 46 
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should query another network elements, e.g., a service 
control point (SCP) 50, for call processing instructions. The 
communications between MSC 46 and SCP 50 may be 
“Wireless Intelligent Network” (WIN) signaling, e.g., as 
described in TIA/EIA/IS-771, published in July 1999, which 
is incorporated herein by reference. SCP50 may also be able 
to communicate using other signaling formats. For example, 
SCP 50 may be able to send and receive SIP signaling via 
packet-switched network 28. 

0.048 MSC 46 may obtain the WWAN user profile for a 
mobile station, such as multi-mode mobile station 16, from 
a home location register (HLR) 52, and then store the 
WWAN user profile in VLR 48, when the mobile station 
registers with MSC 46. HLR 52 may also perform mobility 
management functions. For example, HLR 52 may keep 
track of where mobile stations, such as multi-mode mobile 
station 16, have most recently registered. The communica 
tions between MSC 46 and HLR 52 may conform to IS-41 
specifications. A recent revision of the IS-41 specifications, 
ANSI/TIA/EIA-41-D-97, published in December 1997, is 
incorporated herein by reference. 

0049 MSC 46 may also be connected to the public 
switched telephone network (PSTN) 54. PSTN 54 may use 
an out-of-band signaling system, such as Signaling System 
7 (SS7) to route calls. Thus, PSTN 54 may include a 
circuit-switched network 56 that carries bearer traffic, i.e., 
the Voice or other media in calls, and a signaling network 58 
that carries signaling traffic used to set up, tear down, 
monitor, and control calls. Circuit-switched network 56 may 
include a plurality of trunks, with each trunk carrying media 
in a time division multiplexed (TDM) format. Signaling 
system 58 may include a plurality of networked signal 
transfer points (STPs). 

0050 MSC 46 may communicate with signaling network 
58, e.g., using SS7 signaling, to route calls via circuit 
switched network 56 to and from mobile stations being 
served by WWAN 14, such as multi-mode mobile station 16. 
MSC 46 may also communicate with SCP50 and with HLR 
52 via signaling network 58. The WIN signaling and IS-41 
signaling may be carried in signaling network 58 as an SS7 
application layer. 

0051 WWAN 14 may also be communicatively coupled 
to packet-switched 28, e.g., to exchange Voice, data, and/or 
other media via packet-switched network. In particular, BSC 
44 may include a packet control function (PCF) and may be 
communicatively coupled to packet-switched network 28 
via a packet data serving node (PDSN) 60. Multi-mode 
mobile 16 may use Mobile IP for such communications, in 
which case, PDSM 60 may receive packets that are destined 
for multi-mode mobile station 16 via a home agent (not 
shown). Alternatively, or additionally, MSC 46 may be 
communicatively coupled to packet-switched network 28 
via an interworking function (IWF) 62. In this way, mobile 
stations, such as multi-mode mobile stations 16, may have 
access to packet-switched network 28 via WWAN 14, e.g., 
for data and/or voice sessions. For example, WWAN 14 may 
communicatively couple multi-mode mobile station 16 to 
packet-switched network 28 for data sessions but may use 
PSTN 54 for voice sessions (i.e., voice calls). Alternatively, 
WWAN 14 may use packet-switched network 28 for both 
Voice and data sessions, e.g., in accordance with EV-DO 
specifications. 
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0.052 Wireless telecommunications system 10 may also 
include a media gateway 64 that is connected to circuit 
switched network 56 and packet-switched network 28. 
Media gateway 64 converts between the media formats used 
in these two networks. For example, media gateway 64 may 
convert between the TDM format used in circuit-switched 
network 56 and the RTP format used in packet-switched 
network. Media gateway 64 may, in turn, be controlled by a 
media gateway control function (MGCF) 66. MGCF 66 may 
engage in SIP signaling with S-CSCF 38 and engage in SS7 
signaling via signaling network 58 to establish communica 
tion sessions though media gateway 64. 
0053. In an exemplary embodiment, media gateway 64 
may server as an anchor point for all communication ses 
sions, or all communication sessions of a certain type (e.g., 
Voice sessions), involving multi-mode mobile station 16 via 
WLAN 12. Thus, such communication sessions may be 
established with a bearer path through media gateway 64. 
This may be done in order to facilitate handoffs to WWAN 
14. For example, a communication session between multi 
mode mobile station 16 and an endpoint may be set up So 
that the session includes a first segment between anchor 
point 64 and the endpoint and a second segment between 
anchor point 64 and WLAN 12. Then, in response to a 
handoff request, the communication session may be contin 
ued via WWAN 14 by establishing a third segment between 
anchor point 64 and WWAN 14, e.g., via circuit-switched 
network 56 or via packet-switched network 28. Once multi 
mode mobile station 16 is able to continue the communica 
tion session via WWAN 14, the second segment, between 
anchor point 64 and WLAN 12 may be dropped. 
0054 WLAN 12 may use anchor points instead of or in 
addition to media gateway 64. As one example, a router 
directly controlled by S-CSCF 32 could be used as an anchor 
point. As another example, a media resource function (MRF) 
may be used an anchor point. The MRF could be able to 
communicate with WWAN 14 using IS-41 signaling. 
0055 WWAN 14 may also use one or more network 
elements as anchor points to facilitate handoffs to WLAN 
12. For example, MSC 46, or a media gateway, may serve 
as an anchor point for voice calls. For packet-based com 
munication sessions, including VoP sessions, WWAN 14 
may use PDSN 60, a home agent, or MRF as an anchor 
point. 
0056 3. Exemplary Communication Sessions 
0057. In an exemplary embodiment, wireless telecommu 
nications system 10 enables multi-mode mobile station 16 to 
engage in voice sessions via WLAN 12 and via WWAN 14. 
Such voice sessions could be, for example, voice calls with 
endpoints connected to PSTN 54. For example, multi-mode 
mobile station 16 may become engaged in a voice call with 
a landline telephone 68 that is connected to PSTN 54 via a 
service switching point (SSP) 70. If multi-mode mobile 
station 16 is engaged in the call via WWAN 14, then MSC 
46 may serve as the anchor point. If multi-mode mobile 
station 16 is engaged in the call via WLAN 12, then media 
gateway 64 may serve as the anchor point. It is to be 
understood that, in addition to a landline telephone con 
nected to the PSTN, multi-mode mobile station 16 may 
become engaged in Voice sessions with other types of 
communication devices, e.g., wireless devices, which may 
be communicatively coupled to either circuit-switched or 
packet-switched networks. 
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0058. However, voice sessions may be different depend 
ing on whether they are carried over WLAN 12 and WWAN 
14. In particular, different services may be available during 
a voice session depending on whether the session is via 
WLAN 12 or via WWAN 14. This is because different 
service logic and/or policies may be applied depending on 
whether a communication session is carried via WLAN 12 
or via WWAN 14. For example, an application server, such 
as application server 34, may control services for commu 
nication sessions carried via WLAN 12. For communication 
sessions carried via WWAN 14, the serving MSC, e.g., MSC 
46 and/or SCP 50, may control the services. 

0059. As described in more detail below, the process of 
effecting a handoff between WLAN 12 and WWAN 14 may 
involve determining what services are being used (or could 
be used) by the multi-mode mobile station in the voice 
session carried by the original wireless network and then 
determining whether the same services can be provided by 
the target wireless network. If the target wireless network is 
not able to provide the same services, then the multi-mode 
mobile station may be informed of this fact. The user of the 
multi-mode mobile station may then be given the option of 
either continuing or not continuing with the handoff process. 

0060 Wireless telecommunications system 10 may also 
enable multi-mode mobile station 16 to engage in data 
sessions via WLAN 12. Such data sessions may involve 
communication with one or more servers for Web browsing, 
e-mail, instant message, or streaming video, for example. 
For example, multi-mode mobile station 16 may receive 
streaming video from a multimedia server (MMS) 72. 

0061 Multi-mode mobile station 16 may also be able to 
engage in data sessions via WWAN 14. For example, 
multi-mode mobile station 16 may be able to access packet 
switched network 28 (and, thus, servers such as MMS 72) 
via PDSN 60 or IWF 62. However, the types of data sessions 
available to multi-mode mobile station 16 via WWAN 14 
may be more limited than what is available via WLAN 12. 
This is because WWAN 14 may lack the bandwidth to 
Support certain types of data sessions. In some cases, 
WWAN 14 may lack the network architecture to support any 
type of data session. Thus, in Some cases, wireless telecom 
munications system 10 may not be able to hand off certain 
types of data sessions from WLAN 12 to WWAN 14. In 
other cases, a data session handoff from WLAN 12 to 
WWAN 14 may be available, but only with a reduced level 
of performance relative to WLAN 12, e.g., lower transfer 
speeds or higher latency. In Such cases, the multi-mode 
mobile station may be informed that the data session can not 
be continued via WWAN 14 or that the data session can be 
continued but only at a reduced level of performance. 

0062. In some cases, multi-mode mobile station 16 may 
be engaged in more than one communication session at the 
time the handoff is requested. For example, multi-mode 
mode mobile station 16 might be engaged in one voice 
session, such as a voice call with landline telephone 68, and 
one data session, Such as receiving streaming video from 
MMS 72. However, because of the differences between 
WLAN 12 and WWAN 14, not all of the communications 
session may be continuable from the original wireless net 
work to the target wireless network, or a communication 
session may be continuable at only a reduced level of 
performance. An exemplary method for determining which 
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of the communication sessions are continuable and which 
are not in response to a handoff request, and then effecting 
the handoff for a continuable communication session, is 
described in more detail below. 

0063 4. Exemplary Operation 

0064 FIGS. 2 and 3 illustrate an exemplary method of 
operation for a handoff from the WLAN to the WWAN. In 
this example, the multi-mode mobile station establishes a 
voice session and a data session via the WLAN, but only the 
voice session is continuable via the WWAN. The exemplary 
method illustrated in FIGS. 2 and 3 may use the network 
architecture shown in FIG. 1. However, it is to be under 
stood that other network architectures could be used. 

0065. With reference to FIG. 2, the process may begin 
when the multi-mode mobile station establishes a voice 
session via the WLAN, as indicated by block 100. The voice 
session could be, for example, a voice call with an endpoint 
such as landline telephone 68. S-CSCF 32 may control the 
establishment of the voice session so that the media is 
conveyed through an anchor point, such as media gateway 
64. Thus, the voice session may be established with a first 
segment between landline telephone 68 and media gateway 
64 (i.e., through PSTN 54) and a second segment between 
media gateway 64 and multi-mode mobile station 16 (i.e., 
through packet-switched network 28 and WLAN 12). 

0066. The S-CSCF that establishes the voice session 
through the anchor point also stores session information 
regarding the voice session, as indicated by block 102. The 
session information may indicate the type of session (e.g., 
voice) and may identify the endpoints involved in the 
session. Thus, the session information may identify the 
multi-mode mobile station involved in the call, e.g., by its 
mobile directory number (MDN), and the other party or 
parties involved in the call, e.g., the directory number of 
landline telephone 68. The session information may also 
identify the media gateway that serves as the anchor point 
for the session, as well as a session identifier that identifies 
the particular voice session in the media gateway. Service 
information, regarding what services are being used or are 
available to be used during the Voice session, may also be 
included in the session information. 

0067. While the multi-mode mobile station is still 
engaged in the voice session via the WLAN, the multi-mode 
mobile station also establishes a data session via the WLAN, 
as indicated by block 104. The data session could be, for 
example, receiving streaming video from MMS 72, with the 
video conveyed through an MRF as an anchor point. The 
S-CSCF also stores session information regarding the data 
session, as indicated by block 106. The session information 
may indicate the type of data session, e.g., streaming video, 
and may identify the endpoints of the data session, i.e., the 
multi-mode mobile station and MMS 72. The session infor 
mation may also include service information regarding what 
services are being used or are available to be used during the 
data session. 

0068 While the multi-mode mobile station is engaged in 
the Voice session and the data session, the multi-mode 
mobile station may also be monitoring signal strengths from 
the WLAN and the WWAN. At some point, the multi-mode 
mobile station determines that the WWAN is available and 
preferred, as indicated by block 108. For example, the signal 
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strength from the WLAN may be at such a low level that a 
handoff may be advisable, and the signal strength from the 
WWAN may be sufficient so as to accept the handoff. This 
may occur, for example, if the multi-mode mobile station is 
moving out of an area with good wireless coverage from the 
WLAN and into an area with good wireless coverage from 
the WWAN. 

0069. In response to determining that the WWAN is 
available and preferred, the multi-mode mobile station reg 
isters with the WWAN, as indicated by block 110. For 
example, the multi-mode mobile station may transmit a 
registration request via air interface 42. In response, MSC 46 
may transmit an IS-41 Registration Notification (REGNOT) 
message to HLR 52. HLR 52 may respond with the multi 
mode mobile station's WWAN service profile, which is then 
Stored in VLR 48. 

0070 The multi-mode mobile station then transmits a 
handoff request via the WWAN, as indicated by block 112. 
The handoff request could be, for example, a request to 
originate a call to a predetermined directory number that is 
used to indicate a handoff. The handoff request may also 
include information about the WLAN that is currently 
serving the multi-mode mobile station. For example, the 
handoff request may include an IP address or other identi 
fication of the S-CSCF. 

0.071) The serving MSC informs the SCP of the handoff 
request, as indicated by block 114. This may occur, for 
example, because the handoff request corresponds to a 
trigger condition defined by the multi-mode mobile stations 
WWAN service profile. In response to the trigger condition, 
the serving MSC may send the SCP a WIN invoke message 
with information regarding the handoff request. 

0072. In response, the SCP obtains the session informa 
tion from the S-CSCF, as indicated by block 116. If the 
handoff request identified the S-CSCF, then SCP 50 may 
obtain the session information by querying S-CSCF 32 
directly. For example, SCP 50 may send a SIP INVITE 
message with information parameters to S-CSCF 32. Alter 
natively, SCP 50 may send the query to I-CSCF 38. The 
query may identify the multi-mode mobile station, e.g., by 
MDN or in some other way. Based on this identification, 
I-CSCF 38 may determine that S-CSCF 32 is serving the 
multi-mode mobile station, e.g., by querying HSS 36. 
I-CSCF 38 then obtains the session information from 
S-CSCF 38 and forwards it to SCP 50. 

0073. The SCP then evaluates the session information in 
accordance with a predefined policy, as indicated by block 
118. The predefined policy determines which communica 
tion sessions can be continued via the WWAN. The policy 
may take a number of considerations into account, for 
example, the type of communication session (e.g., whether 
voice or data), the services being used or available to be used 
during the communication session, the capabilities of the 
WWAN (e.g., its network architecture and available band 
width), the device capabilities of the multi-mode mobile 
station, the time of day, traffic load, and/or the service level 
to which the user of the multi-mode mobile station has 
subscribed. The SCP may itself apply this policy. Alterna 
tively, the SCP may query a policy server to apply the policy. 

0074. In this example, the SCP determines that, in accor 
dance with the predefined policy, the Voice session is con Headwater Research LLC 
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tinuable via the WWAN but the data session is not, as 
indicated by block 120. This result may occur for any 
number of reasons. In some cases, the WWAN may lack the 
bandwidth and/or network architecture to support the data 
session. In other cases, the bandwidth and network archi 
tecture may be sufficient, but the multi-mode mobile station 
may not subscribe to a service level that authorizes such data 
sessions via the WWAN. In still other cases, the policy may 
simply not allow any handovers of this type of data session 
to the WWAN. Although in this example, the data session 
was not continuable in accordance with the policy, it is to be 
understood that this outcome is exemplary only. Other 
policies may have allowed the continuation of both the voice 
and data sessions via the WWAN. 

0075. The user may be informed that the data session can 
not be continued via the WWAN, as indicated by block 122. 
The user may be informed in various ways. For example, the 
SCP may instruct the serving MSC to put the voice session 
on hold and send a voice message to the multi-mode mobile 
station. Alternatively, the SCP may instruct the serving MSC 
to send a text message to the multi-mode mobile station. 
0.076 The user may also be asked to choose whether to 
proceed with the handoff to the WWAN, as indicated by 
block 124. For example, if a voice message was used to 
inform the user that the data session can not be continued, 
then the Voice message may also ask the user whether to 
proceed with the handoff. The user may be able to indicate 
his choice in various ways, e.g., by pressing the keypad of 
the multi-mode mobile station to transmit DTMF tones or by 
giving voice commands that can then be interpreted by a 
Voice command platform. 
0077. Thus, whether the handoff to the WWAN is 
effected may depend on whether the user opts for the 
handoff, as indicated by block 126. If the user does not opt 
for the handoff, then the voice and data sessions are con 
tinued via the WLAN, as indicated by block 128. The 
multi-mode mobile station may, however, again request a 
handoff to the WWAN at a later time, for example, when the 
data session is completed. 
0078 If the user opts for the handoff, the voice session is 
continued via the WWAN, but the data session is dropped. 
To continue the voice session via the WWAN, the SCP 
instructs the serving MSC to route the call originated by the 
multi-mode mobile station to request the handoff to the 
media gateway that serves as the anchor point for the 
original voice session, as indicated by block 130. In 
response, the serving MSC establishes a bearer path to the 
media gateway, e.g., a bearer path from MSC 46 through 
circuit-switched network 56 to media gateway 64, as indi 
cated by block 132. The serving MSC may do this sending 
SS7 signaling to MGCF 66 via signaling network 58, and 
MGCF 66 may inform S-CSCF 32 using SIP signaling. In 
this way a WWAN call segment is established, extending 
from the serving MSC to the media gateway. 
0079 The media gateway then joins together the newly 
established WWAN call segment and the WLAN call seg 
ment that was previously established between the media 
gateway and the WLAN, as indicated by block 134. Thus, 
the media gateway mixes the media of the WLAN and 
WWAN call segments, so that media transmitted by the 
endpoint (e.g., landline telephone 68) is conveyed over both 
the WWAN and WLAN call segments, and media transmit 
ted over either call segment is conveyed to the endpoint. 
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0080. At some point, the WLAN call segment is dropped, 
as indicated by block 136. The WLAN call segment could be 
dropped by multi-mode mobile station, e.g., in response to 
receiving media via its WWAN interface. Alternatively, the 
WLAN call segment could by dropped by the S-CSCF, e.g., 
in response to being informed that the WWAN call segment 
has been successfully established. 

0081 Although FIGS. 2 and 3 illustrate the case of a 
handoff from WLAN to WWAN, handoffs from WWAN to 
WLAN may also be supported. Thus, while engaged in one 
or more communication sessions via the WWAN, a multi 
mode mobile station may determine that the WLAN is 
available and preferred. In response, the multi-mode mobile 
station may register with the WLAN and then transmit a 
handoff request via the WLAN. The handoff request could 
be a SIP INVITE message that invites a session with a 
predetermined handoff number. In addition, the SIPINVITE 
message may indicate that the multi-mode mobile station is 
currently being served by the WWAN. The S-CSCF may 
receive the handoff request and forward it to an application 
server, e.g., based on filter criteria. 
0082 The application server may then seek to obtain the 
session information from the WWAN. The application 
server may do this by having the S-CSCF query the SCP 
e.g., using SIP signaling. The SCP may then query the HLR 
to locate the multi-mode mode mobile station, i.e., to 
determine which MSC is currently serving the multi-mode 
mobile station. The SCP may do this, for example, by 
sending the HLR a WIN ServiceRequest or Search invoke 
message. Once the serving MSC is identified, the SCP 
engages in signaling with the serving MSC, e.g., using IS-41 
Facilities Directive messages, to obtain the session infor 
mation regarding the multi-mode mobile station’s commu 
nication sessions. The SCP would then forward the session 
information to the S-CSCF. 

0083. The application server would then evaluate the 
session information in accordance with a predefined policy 
to determine which of the multi-mode mobile stations one 
or more communication sessions can be continued via the 
WLAN. For example, the application server may determine 
that a voice session can be continued via the WLAN. To 
effect a handoff of the voice call, the S-CSCF may establish 
a bearer path between the serving MSC and the WLAN, e.g., 
via circuit-switched network 56, media gateway 64, and 
packet-switched network 28. Once this WLAN call segment 
is established, the original WWAN call segment may be 
dropped. 

0084. If the application server determines that one or 
more of the multi-mode mobile station's communication 
sessions can not be continued via the WLAN, then the user 
may be so informed and may be asked to choose whether to 
proceed with the handoff to the WLAN. For example, 
pre-paid voice calls might not be continuable via the 
WLAN. 

0085 5. Conclusion 
0086 Exemplary embodiments of the present invention 
have been described above. Those skilled in the art will 
understand, however, that changes and modifications may be 
made to these embodiments without departing from the true 
scope and spirit of the invention, which is defined by the 
claims. 
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What is claimed is: transmitting a notification to said multi-mode mobile 
1. A method for communication session management for station that said non-continuable communication ses 

a multi-mode mobile station, said multi-mode mobile station sion can not be continued via said second wireless 
having a first interface for wireless communication with a communication network. 
first wireless network and a second interface for wireless 11. The method of claim 1, further comprising: 
communication with a second wireless network, said Y 

- - - - identifying a continuable communication session and a 
method comprising: - - - non-continuable communication session in said at least 

establishing at least one communication session with said one communication session, in accordance with said 
multi-mode mobile station via said first wireless net- policy; 
work; transmitting a notification to said multi-mode mobile 

storing session information regarding said at least one station that said non-continuable communication ses 
communication session; sion can not be continued via said second wireless 

communication network; 
receiving a handoff request; and - 0 

providing a user of said multi-mode mobile station with 
in response to said handoff request, evaluating said ses- an option whether to continue said continuable com 

sion information to determine, in accordance with a munication session via said second wireless network; 
policy, which of said at least one communication ses- and 
sion, if any, can be continued via said second wireless network continuing said continuable communication session via 

said second wireless network, if said user has opted to 
continue. 

12. The method of claim 1, further comprising: 
2. The method of claim 1, wherein said first wireless 

network is a wireless local area network (WLAN) and said 
second wireless network is a wireless wide area network 
(WWAN). 

3. The method of claim 2, wherein a call session control 
function (CSCF) stores said session information, further 
comprising: 

identifying a continuable communication session in said 
at least one communication session, in accordance with 
said policy; 

determining that said continuable communication session 
would proceed via said second wireless network at a 
reduced level of performance relative to said first 
wireless network; and 

a service control point (SCP) obtaining said session 
information from said CSCF. 

4. The method of claim 1, wherein said first wireless 
network is a wireless wide area network (WWAN) and said 
second wireless network is a wireless local area network 
(WLAN). 

5. The method of claim 4, wherein a mobile switching 
center (MSC) stores said session information, further com 
prising: 

transmitting a notification to said multi-mode mobile 
station regarding said reduced level of performance. 

13. The method of claim 12, further comprising: 

providing a user of said multi-mode mobile station with 
an option whether to continue said continuable com 
munication session via said second wireless network; 

an SCP obtaining said session information from said MSC and 
and providing said session information to a CSCF. 

continuing said continuable communication session via 
said second wireless network, if said user has opted to 
continue. 

6. The method of claim 1, wherein said at least one 
communication session includes a voice session. 

7. The method of claim 1, wherein said at least one 14. A method for session handoff between a first wireless communication session includes a data session. network and a second wireless network for a multi-mode 
mobile station, said multi-mode mobile station having a first 
interface for wireless communication with said first wireless 
network and a second interface for wireless communication 
with said second wireless network, said method comprising: 

8. The method of claim 1, further comprising: 

said multi-mode mobile station registering via said second 
wireless network; and 

said multi-mode mobile station transmitting said handoff establishing a plurality of communications sessions with 
request via said second wireless network. g a p ty said multi-mode mobile station via said first wireless 

network, said plurality of communication sessions 
including a voice session between said multi-mode 
mobile station and an endpoint; 

9. The method of claim 1, further comprising: 

identifying a continuable communication session in said 
at least one communication session, in accordance with 
said policy; and storing session information regarding said plurality of 

continuing said continuable communication session via communication SeSS1ons; 
said second wireless network. receiving a handoff request; 

10. The method of claim 1, further comprising: in response to said handoff request, evaluating said ses 
identifying a non-continuable communication session in 

said at least one communication session, in accordance 
with said policy; and 

sion information to determine, in accordance with a 
policy, which of said communication sessions can be 
continued via said second wireless network; Headwater Research LLC 
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determining that said voice session can be continued via 
said second wireless network, in accordance with said 
policy; and 

continuing said Voice session via said second wireless 
network. 

15. The method of claim 14, wherein establishing a voice 
session between said multi-mode mobile station and an 
endpoint via said first wireless network comprises: 

establishing a first segment between said endpoint and an 
anchor point and establishing a second segment 
between said anchor point and said multi-mode mobile 
station via said first wireless network. 

16. The method of claim 15, wherein continuing said 
Voice session via said second wireless network comprises: 

establishing a third segment between said anchor point 
and said multi-mode mobile station via said second 
wireless network; and 

dropping said second segment. 
17. The method of claim 14, wherein said plurality of 

communication sessions includes a data session, further 
comprising: 

determining that said data session can not be continued 
via said second wireless network, in accordance with 
said policy. 

18. A system for communication session management for 
a multi-mode mobile station, said multi-mode mobile station 
having a first interface for wireless communication with a 
first wireless network and a second interface for wireless 
communication with a second wireless network, said system 
comprising: 

Dec. 28, 2006 

a first-network storage system for storing first-network 
session information regarding first-network communi 
cation sessions established with said multi-mode 
mobile station via said first wireless network; 

a second-network storage system for storing second 
network session information regarding second-network 
communication sessions established with said multi 
mode mobile station via said second wireless network; 

a first-network evaluation system for evaluating, in 
response to a second-to-first network handoff request, 
said second-network session information to determine, 
in accordance with a first-network policy, which of said 
second-network communication sessions, if any, can be 
continued via said first wireless network; and 

a second-network evaluation system for evaluating, in 
response to a first-to-second network handoff request, 
said first-network session information to determine, in 
accordance with a second-network policy, which of 
said first-network communication sessions, if any, can 
be continued via said second wireless network. 

19. The system of claim 18, wherein said first wireless 
network is a wireless wide area network (WWAN) and said 
second wireless network is a wireless local area network 
(WLAN). 

20. The system of claim 19, wherein said first-network 
storage system includes an MSC, said second-network Stor 
age system includes a CSCF, said first-network evaluation 
system includes an SCP and said second-network evaluation 
system includes an application server. 
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