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SYSTEM AND METHOD FOR PROVIDING
ACCESS POINTS TO ASSIST IN A HANDOFF
DECISION IN A WIRELESS ENVIRONMENT

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates generally to network
communications and, more particularly, to a system and a
method for providing access points to assist in a handoff
decision in a wireless environment. BACKGROUND OF
THE INVENTION

[0002] Networking architectures have grown increasingly
complex in communications environments. In recent years,
a series of protocols and architectures have been developed
in order to accommodate a diverse group of end users having
various needs. Some of these protocols relate to issues
associated with handoffs.

[0003] As both public and private network systems grow
in size and in sophistication, proper routing and efficient
management of communication sessions and data flows
becomes even more critical. Advances in technology have
resulted in the deployment of various types of wireless
networks. However, while most of these wireless networks
often provide service to adjacent and/or overlapping physi-
cal spaces, most cellular and enterprise network protocols
are incompatible and suffer from inadequate signaling
between the two. In particular, handoff scenarios or signal-
ing involving these two platforms are deficient. Additionally,
battery consumption for mobile devices attempting to utilize
both network can be less than desirable. Accordingly, the
ability to provide an effective mechanism to properly hand-
off communications for an end user seeking to realize the
benefits provided by multiple network environments, while
minimizing power consumption, offers a significant chal-
lenge to network operators, component manufacturers, and
system designers.

SUMMARY OF THE INVENTION

[0004] In accordance with some of the teachings of the
present invention, techniques for providing optimal power
consumption in the context of an effective handoft between
circuit-switched cellular and packet-switched wireless net-
works are provided. According to some embodiments, these
techniques enable a mobile station to make an intelligent
decision as to whether to handoff a given communication
between circuit-switched cellular and packet-switched wire-
less networks. In particular, these techniques can enable a
mobile station to properly coordinate a handoff and to
maximize its battery life by minimizing battery consump-
tion.

[0005] According to a particular embodiment, a method
for assisting in a handoff is provided that includes receiving
signaling from one or more access points, which may
transmit information to a mobile station. The information
may be used to execute a handoff from an enterprise network
to a cellular network or from the cellular network to the
enterprise network.

[0006] In more particular embodiments, the information is
provided in one or more periodic beacons or one or more
probe responses that are communicated to the mobile sta-
tion. The method may also include entering into one or more
power save operations after receiving the information. The
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mobile station may interface with a wireless local access
network (WLAN) management module that facilitates the
handoff.

[0007] Embodiments of the invention provide various
technical advantages. For example, the architecture of the
present invention provides improved decision making capa-
bilities for the mobile station in the context of a handoff
between two networks. The configuration of the present
invention utilizes multiple access points (e.g. portal access
points) to offer a data point that the mobile station can elect
to use in making its handoff decisions. Hence, the present
invention provides for better handoff performance (i.e. better
handoff predictions) for the mobile station.

[0008] Additionally, the present invention provides a sub-
stantial power savings for a given device (e.g. a mobile
station). By tuning to only one radio of the mobile station
(e.g. either the 802.11 radio or the cellular network radio),
the non-selected radio can be turned OFF, which saves
battery life. This advantage is significant and, further, avoids
situations where the mobile station continues to toggle
(intermittently) between two networks, which consumes an
inordinate amount of power. Note that any such operations,
whether they relate to switching a given radio OFF, going
into a sleep mode, or only waking up at periodic times, are
providing advantageous power save operations, which are
beneficial to the mobile station.

[0009] Certain technical advantages of the present inven-
tion may be readily apparent to one skilled in the art from the
following figures, descriptions, and claims. Moreover, while
specific advantages have been enumerated above, various
embodiments may include all, some, or none of the enu-
merated advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] For a more complete understanding of the present
invention and its advantages, reference is now made to the
following description, taken in conjunction with the accom-
panying drawings, in which:

[0011] FIG. 1 is a simplified block diagram that illustrates
a communication system having elements that support a
handoff between cellular and enterprise networks;

[0012] FIG. 2 is a block diagram illustrating a structure
that may include one or more access points to assist a mobile
station in making a handoff decision; and

[0013] FIG. 3 is a simplified flowchart associated with a
method for providing access points to assist in the handoff
decision in the communication system.

DETAILED DESCRIPTION OF THE
INVENTION

[0014] FIG.1 is a simplified block diagram that illustrates
a communication system 10 for providing handoff decision
support in a network environment. Communication system
10 comprises a cellular network 12 and an enterprise net-
work 14, which are interconnected through a public
switched telephone network (PSTN) 16. One or more base
stations 18 are coupled to cellular network 12, and one or
more wireless local access network (WLAN) management
modules 20 are coupled to enterprise network 14. Enterprise
network 14 includes a gateway 22, a Call Manager 24 (that
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is manufactured by Cisco Systems, Inc. of San Jose, Calif.),
and a mobility application 26, which can perform one or
more operations associated with a handoft server.

[0015] Communication system 10 also includes mobile
station 28, which may communicate with a remote device
through cellular network 12 using base station 18 and/or
through enterprise network 14 using WLAN management
module 20. The elements of communication system 10 can
operate to permit mobile station 28 to maintain a commu-
nication session that is handed between cellular network 12
and enterprise network 14. According to particular embodi-
ments, mobility application 26 and/or mobile station 28
utilize one or more of various private branch exchange
(PBX) functions to effect handoff between cellular network
12 and enterprise network 14.

[0016] For purposes of teaching and discussion, it is useful
to provide some overview as to the way in which the
following invention operates. The following foundational
information may be viewed as a basis from which the
present invention may be properly explained. Such infor-
mation is offered earnestly for purposes of explanation only
and, accordingly, should not be construed in any way to limit
the broad scope of the present invention and its potential
applications.

[0017] Fundamentally, mobile station 28 needs to decide
when to perform a handoff between two platforms. In this
example, the two platforms are 802.11 (which is part of
enterprise network 14) and cellular network 12. This deter-
mination is part of the handoff heuristics. One helpful aspect
of the heuristics is the ability of mobile station 28 to monitor
the signal strength of 802.11. When that signal degrades to
a certain point, then mobile station 28 could recognize that
it is losing the 802.11 signal such that it should start
performing a handoff.

[0018] Communication system 10 addresses this issue,
and others, by providing a number of access points (APs),
which can give mobile station 28 intelligent hints about
when the handoff should be executed. (Note that these APs
are illustrated in FIG. 2.) These hints assist mobile station
28 in determining when to perform an appropriate handoff.
In offering this assistance, the configuration of the present
invention provides for better handoff performance (i.e. better
handoft predictions) for mobile station 28.

[0019] Thus, a given mobile station may freely roam from
one wireless network to another. In accordance with the
teachings of the present invention, while mobile station 28
is in the WLAN environment, a portal access point, which
was previously defined, is identified or heard. This may be
the access point that is serving, for example, doorways to a
given building. (Note that details relating to this particular
building embodiment are provided below with reference to
FIG. 2.) Hence, in any given WLAN environment, there
may be thirty interior APs and fifteen edge APs. The portal
APs may be the wireless access point, which is actually
serving the area associated with, for example, a doorway. In
contrast, the edge APs may be the access points that are on
the interior of a building and located near the exterior walls.
Because of the location of these APs, their radio transmis-
sions can typically be heard outside the building. However,
since they are intended to provide radio coverage inside the
building and not outside, radio coverage may only intermit-
tent or spotty outside. Thus, it may be undesirable for the
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mobile station to associate with any of these edge APs
because the call could be dropped soon after association due
to spotty radio coverage. A preferable roaming approach is
to provide the mobile station information on which AP is the
portal AP which services the building entrance. Once asso-
ciated to the portal AP, the mobile station can infer that it is
in an area in which radio coverage has been designed to be
ubiquitous and of sufficient signal-strength.

[0020] All other APs inside this given domain could then
be generically positioned based on particular end user ten-
dencies or preferences. For example, a hallway that includes
a snack machine could be equipped with several interior APs
such that persons who roam into this break station could
properly be accommodated by the present invention.

[0021] The APs are the actual devices that can connect the
wireless devices (e.g. a mobile station) to the rest of the
wired IP network in the building. Thus, an intermediary is
provided between mobile station 28 and its enterprise net-
work 14. Additionally, a suitable interface (between mobile
station 28 and a given AP) is provided by the 802.11
platform (or any other suitable protocol capable of accom-
modating this signaling).

[0022] By placing a numbers of APs near a doorway, if an
audible sound is heard on the other end of the phone, then
a safe assumption is that the end user is either entering or
exiting the room equipped with this AP. Note that each
mobile station 28 may be equipped with two radios: one that
corresponds to the 802.11 protocol and another that corre-
sponds to cellular network 12. Therefore, by tuning to only
one radio of mobile station 28 (either 802.11 or the cellular
network), then the non-selected radio can be turned OFF,
which saves battery life. This advantage is significant and,
further, avoids situations where mobile station 28 continues
to toggle (intermittently) between two networks, which
consumes an inordinate amount of power. Note that any such
operations, whether they relate to switching a given radio
OFF, going into a sleep mode, or only waking up at periodic
times, are generically referred to as “power save operations”
as used herein in this document. Additional details relating
to these operations are provided below with reference to
corresponding FIGURES.

[0023] Turning now to the actual components of FIG. 1,
cellular network 12 represents communications equipment,
including hardware and any appropriate controlling logic,
for providing wireless telephony services using cellular
protocols and technology. Various cellular protocols and
technologies may be used by cellular network 12, including
but not limited to global system for mobile communications
(GSM), time division multiple access (ITDMA), code divi-
sion multiple access (CDMA), and any other appropriate
analog or digital cellular protocol or technology. Further-
more, cellular network 12 may utilize signaling system 7
(SS7) protocol for signaling purposes. Cellular network 12
may include any number of base stations 18, as well as base
station controllers, mobile switching centers, and other
appropriate communications equipment for use in commu-
nicating with mobile station 28 and PSTN 16. Thus, as
illustrated, cellular network 12 may couple to base station 18
to receive and transmit wireless signals to and from mobile
station 28.

[0024] Enterprise network 14 represents communications
equipment, including hardware and any appropriate control-
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ling logic, for interconnecting elements coupled to enter-
prise network 14. Thus, enterprise network 14 may represent
a local area network (LAN), a wide area network (WAN),
and/or any other appropriate form of network. Furthermore,
elements within enterprise network 14 may utilize circuit-
switched and/or packet-based communication protocols to
provide for wireline telephony services. For example, ele-
ments within enterprise network 14 may utilize Internet
Protocol (IP). In addition, elements within enterprise net-
work 14 may utilize wireless standards such as the 802.11
family of wireless standards to provide for wireless tele-
phony services. Note that the 802.11 family of wireless
standards includes, among others, 802.11a, 802.11b, and
802.11g. Enterprise network 14 may also utilize interactive
voice response (IVR).

[0025] Enterprise network 14 may include any number of
WLAN management modules 20, gateways 22, Call Man-
agers 24, and other appropriate communications equipment
for use in communicating with mobile station 28 and PSTN
16. In the embodiment illustrated, enterprise network 14
includes WLAN management module 20, gateway 22, Call
Manager 24, and mobility application 26. WLAN manage-
ment module 20 represents a generic access point, poten-
tially part of communications equipment, that includes soft-
ware or hardware and any appropriate controlling logic, for
providing wireless access to enterprise network 14.

[0026] Thus, WLAN management module 20 can simply
be a generic access point, which is part of the network radio
management infrastructure. WLAN management module 20
may include information associated with the precise loca-
tions of each of the APs. For example, WLAN management
module 20 could include building blueprints or floor plans
(for every floor of the building) that map out the exact
location of the APs. The APs could be manually or auto-
matically designated as portal APs (e.g. egress and ingress)
and this configuration could be pushed down to each WLAN
management module 20, which is present in the system.
WLAN management module 20 could be part of a priority
access point or a separate management system. Additionally,
WLAN management module 20 could simply be part of
infrastructure and, therefore, be provided in a switch, a
router, a bridge, or any other suitable component or element.
As outlined extensively herein, WLAN management module
20 may utilize one or more of the 802.11 standards. How-
ever, any appropriate wireless standard or protocol may be
used (e.g. laser technologies, infrared, optics, etc.).

[0027] Gateway 22 represents communications equip-
ment, including hardware and any appropriate controlling
logic, for interconnecting enterprise network 14 with cellu-
lar network 12 and/or PSTN 16. Gateway 22 may be used to
convert communications between different communication
protocols. For example, gateway 22 may convert commu-
nications received from cellular network 12 in SS7 protocol
to any of various other protocols that may be used by
enterprise network 14, such as protocols associated with the
an integrated services digital network (ISDN) standard in the
case of circuit-switched trunking and H.323, session initia-
tion protocol (SIP), or other appropriate protocols in the case
of IP-based trunking.

[0028] Call Manager 24 represents communications
equipment or a communications platform, including hard-
ware and any appropriate controlling logic, for providing
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telephony services over enterprise network 14. For example,
Call Manager 24 may support VoIP communications, using
any of various protocols such as SIP, skinny (or stateless)
client control protocol (SCCP), media gateway control pro-
tocol (MGCP), H.323, and/or any other appropriate protocol
for VoIP. Furthermore, Call Manager 24 may act as an [P
PBX and support PBX functions, such as hold, park, trans-
fer, redirect, and/or other high level and low level call
management features.

[0029] Mobility application 26 represents a generic server
that facilitates a handoff in one embodiment of the present
invention, but alternatively could be replaced with any other
appropriate device (e.g. a router, switch, bridge, gateway,
etc.) that facilitates the operations detailed herein. Mobility
application 26 includes any suitable collection of hardware,
software, and controlling logic to support a handoff between
cellular network 12 and enterprise network 14.

[0030] It should also be noted that the internal structure of
WLAN management module 20 and mobile station 28 are
malleable and can readily be changed, modified, rearranged,
or reconfigured in order to achieve their intended operations
as they pertain to the handoff function and the AP operations
outlined herein. Software and/or hardware may reside in
these elements (or in just one) in order to facilitate the
teachings of the handoff assistance features of the present
invention. Hence, software and/or hardware is provided in
mobile station 28, which receives hints associated with a
handoff. These hints are provided by an AP, whose trans-
missions can be heard by mobile station 28.

[0031] However, due to their flexibility, these elements
(WLAN management module 20 and mobile station 28) may
alternatively be equipped with (or include) any suitable
component, device, application specific integrated circuit
(ASIC), processor, microprocessor, algorithm, read-only
memory (ROM) element, random access memory (RAM)
element, erasable programmable ROM (EPROM), electri-
cally erasable programmable ROM (EEPROM), field-pro-
grammable gate array (FPGA), or any other suitable element
or object that is operable to facilitate the operations thereof.
Considerable flexibility is provided by the structures of
WLAN management module 20 and mobile station 28 in the
context of communication system 10 and, accordingly, they
should be construed as such.

[0032] PSTN 16 represents communications equipment,
including hardware and any appropriate controlling logic,
through which cellular network 12 and enterprise network
14 may communicate. PSTN 16 may include switches,
wireline and wireless communication devices, and any other
appropriate equipment for interconnecting cellular network
12 and enterprise network 14. PSTN 16 may include por-
tions of public and private networks providing network
transport services between various geographic areas and
networks.

[0033] Mobile station 28 represents a mobile device,
including hardware and any appropriate controlling logic,
capable of communicating with remote devices through
cellular network 12 and enterprise network 14 and main-
taining communication sessions with remote devices during
handoff between cellular network 12 and enterprise network
14. Mobile station 28 may communicate through cellular
network 12 using base station 18 and through enterprise
network 14 using WLAN management module 20.
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[0034] In operation, mobile station 28 may initiate and
receive telephone calls through cellular network 12 and/or
enterprise network 14 to establish communication sessions
with remote devices. Note that, as used herein, a remote
device refers to any communications device capable of
establishing communications sessions with mobile station
28, such as devices located in cellular network 12, enterprise
network 14, PSTN 16, or other linked networks. Further-
more, as used herein, a communication session refers to the
transfer of voice, video, data, and/or other information
between two or more communication devices.

[0035] At any point in time, mobile station 28 may deter-
mine to handoff a communication session from cellular
network 12 to enterprise network 14 or from enterprise
network 14 to cellular network 12. This may or may or may
not implicate the APs identified herein. For example, after
establishing a communication session, mobile station 28
may lose or begin to lose connectivity with base station 18
and/or WLAN management module 20. Signal degradation
may occur due to various causes. For instance, mobile
station 28 may begin to lose wireless connectivity due to
physical movement. When possible, mobile station 28 may
switch between using base station 18 and WLAN manage-
ment module 20 for communications. Moreover, in certain
circumstances mobile station 28 may maintain a communi-
cation session during handoff between cellular network 12
and enterprise network 14.

[0036] A handoff may occur when mobile station 28
travels from an area serviced by cellular network 12 to an
area serviced by enterprise network 14. Handoff may also
occur in the opposite direction, when mobile station 28
travels from an area serviced by enterprise network 14 to an
area serviced by cellular network 12. However, handoft may
occur at any other appropriate time. For example, handoff
may occur when mobile station 28 is located in an area
serviced by both network types due to a predetermined
preference of one type of network, due to a spontaneous
choice of a user of mobile station 28, or in response to
analyzing error rates or other data associated with signaling
provided by one or both types of networks. For example,
error rates may be associated with signal strengths of base
station 18 and WLAN management module 20, and may be
dependent upon a location of mobile station 28. Additional
details relating to a handoft in the context of the aforemen-
tioned APs is provided below with reference to FIG. 3.

[0037] Note that communication system 10 represents
only one embodiment of a system that supports a handoff
between cellular and enterprise wireless networks. Various
alternative embodiments are possible. For example, while in
the illustrated embodiment enterprise network 14 couples to
cellular network 12 through PSTN 16 using gateway 22,
various other embodiments may include enterprise network
14 coupling to cellular network 12 in other ways. For
example, enterprise network 14 may couple to cellular
network 12 using a service provider that supports VoIP.
Thus, in alternative embodiments, cellular network 12 and
gateway 22 may not be included in communication system
10.

[0038] FIG. 2 is a simplified block diagram illustrating a
number of structures 50, whereby a selected structure 50 has
been illustrated as inclusive of one or more edge APs 54 that
are provided near the roof. This positioning is arbitrary, as
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any of the APs may be provided in virtually any suitable
action. Additionally, structure 50 includes one or more portal
APs 56, which (in this example embodiment) are provided
in the doorframe of selected doorways of structure 50.
Again, this selected location is completely arbitrary.

[0039] Portal APs 56 may be manually configured (or
designed) such that they know they are portal APs. In one
example, all APs transmit beacons (sometimes periodically)
and provide information about the wireless network to
mobile station 28. Thus, within the beacon, APs transmit
their abilities to mobile station 28 over the wireless inter-
face. Whenever mobile station 28 hears a given portal AP,
and depending on which network mobile station 28 is
currently on, mobile station 28 may use the information to
trigger a handoff to another network. In other embodiments,
this received information may be used for power save
operations.

[0040] As identified above, intelligence (e.g. via software
or hardware) that is resident in mobile station 28 makes use
of the information that is periodically transmitted to mobile
station 28. Additionally, intelligence provided in WLAN
management module 20 is used to interact with mobile
station 28. Also, suitable software could be provided in both
of these devices to interface with each of the APs. Additional
details related to the interaction of these components are
provided below in the context of the example of FIG. 3.

[0041] While this example includes specific functional
components for WLAN management module 20 and mobile
station 28, these elements may include any collection and
arrangement of components, including some or all of the
enumerated functional components, for supporting handoff
decisions. Furthermore, WLAN management module 20
may be implemented as a stand-alone device, or aspects of
WLAN management module 20 may be distributed among
various devices within enterprise network 14. Alternatively,
in some embodiments, WLAN management module 20 may
be incorporated into mobility application 26 or Call Man-
ager 24.

[0042] Turning now to FIG. 3, FIG. 3 is a simplified
flowchart associated with a method for providing access
points to assist in a handoff decision in communication
system 10. In operation of an example flow, consider an
example associated with an egress scenario. At step 100, an
end user is talking on mobile station 28 and is inside a
building (i.e. within the parameters of the WLAN environ-
ment and well within the confines of the building). Mobile
station 28 is monitoring WL AN signal strength and talking
over a VoIP network. At step 102, the end user then decides
to venture outside the building for lunch. The end user takes
the elevator down to the first floor and walks to the front
doorway of the complex.

[0043] Step 104 reflects that mobile station 28 is actively
monitoring signals and scanning for APs. At some point,
mobile station 28 detects a portal AP. In this scenario, the
portal AP has advertised itself via periodic transmissions
(e.g. beacons). Note that there are other structures that could
provide this identification, as beacons are simply one par-
ticular platform. The sending of an identifier in a beacon
transmission is just one example of a possible identification.
For example, probe responses could also be used to achieve
this operation. All of the examples allow mobile station 28
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to be aware of the surrounding APs to which it is listening,
and all such permutations clearly within the broad scope of
the present invention.

[0044] In this example, when the end user is in the middle
of the structure, only the interior APs are heard by mobile
station 28. Once the end user begins to move toward the exit,
the portal AP associated with the doorway is picked up or
heard. At step 106, the behavior of mobile station 28 now
changes and triggers a handoff to cellular network 12. This
includes turning ON the cellular radio and other appropriate
operations. Note that mobile station 28 may continue to
monitor the signal strength of the WLAN and the cellular
environments at step 108. However, the purpose of this
portal AP is to provide another data point that mobile station
28 can use in order to decide whether or not a handoff is
appropriate. Hence, the handoff decision is based on a
number of parameters, whereby any signal received from a
given AP is not necessarily decisive for mobile station 28.
Mobile station 28 may make its handoff determination based
on any number of characteristics: such a determination being
configurable.

[0045] Note that once mobile station 28 hits a portal AP on
its way out of the building, it may elect to register with
cellular network 12 immediately. This is illustrated by step
110. Similarly, mobile station 28 may be configured such
that, once it associates with a portal AP, it registers with that
cellular network. Another configuration option could relate
to a scenario where mobile station 28, after associating with
a portal AP, monitors signal strength such that when the
signal strength drops below a given threshold, then mobile
station 28 opts to register.

[0046] In operation of an example embodiment in the
opposite direction, an end user of mobile station 28, who is
on cellular network 12, may be approaching a building. As
the end user moves closer to the building, the edge APs,
which are present on the building, may be heard by mobile
station 28. These edge APs are not necessarily the ‘correct’
AP to which mobile station 28 should associate or link.
Indeed, these edge APs may provide hints about which are
the right portal APs for mobile station 28 for purposes of
association.

[0047] Once mobile station 28 picks up an appropriate
portal AP, then mobile station 28 may then choose to
associate with that portal AP and execute a handoff. In this
case, the handoff would be from cellular network 12 to the
WLAN network (i.e. the enterprise network). Here too, the
present invention offers a power saving advantage. [f mobile
station 28 is hearing an edge AP, then a full association does
not occur and, hence, less power is used. For example, in
some embodiments, mobile station 28 may only wake-up
periodically to listen to 802.11 advertisements. Thus, bea-
cons (or whatever signal) can be listened to, whereby mobile
station 28 does not attempt to associate with any AP, or to
transmit any data under certain conditions.

[0048] Note that communication system 10 can also be
used to collect statistics relating to where handoffs occur
such that designations or determinations could be made for
portal APs. As identified above, these designations could be
made manually. However, in other embodiments, these
designations could be performed dynamically. Thus, a pro-
gram or an algorithm could be used to automatically deter-
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mine optimal portal APs, as opposed to delegating this task
to a person, whose results may not reflect the best selection
of portal APs.

[0049] Note that while the preceding examples include
specific functional components for mobile station 28, mobile
station 28 may include any collection and arrangement of
components, including some or all of the enumerated func-
tional components, for communicating with remote devices
using cellular network 12 and/or enterprise network 14 and
effecting a handoff between cellular network 12 and enter-
prise network 14. Moreover, mobile station 28 contemplates
implementing each of the functional components using any
suitable combination and arrangement of hardware and/or
logic. Thus, in one embodiment mobile station 28 is a
mobile phone. In other embodiments, mobile station 28 may
be a personal digital assistant (PDA), any type of telephone,
an electronic notebook, a laptop computer, or any other
device operable to establish communications with cellular
network 12 and enterprise network 14.

[0050] The preceding discussions illustrate particular
methods for effecting handoff between cellular network 12
and enterprise network 14 and for providing appropriate
handoff decision support. However, these discussions illus-
trate only exemplary methods of operation. While discus-
sions often focus on handoff in the enterprise-to-cellular
direction, similar techniques may be used to provide for
handoff decision support in the cellular-to-enterprise direc-
tion. Furthermore, communication system 10 contemplates
devices using any suitable techniques, elements, and appli-
cations for performing these functions. Thus, many of the
steps in the discussions may take place simultaneously
and/or in different orders than as shown. In addition, the
devices may use methods with additional steps or fewer
steps, so long as the methods remain appropriate. Moreover,
other devices of communication system 10 may perform
similar techniques to support handoff decisions associated
with cellular network 12 and enterprise network 14.

[0051] Tt is critical to note that the stages and steps in the
FIGURES illustrate only some of the possible scenarios and
operations that may be executed by, or within, the present
system. Some of these stages and/or steps may be deleted or
removed where appropriate, or these stages and/or steps may
be modified, enhanced, or changed considerably without
departing from the scope of the present invention. In addi-
tion, a number of these operations have been described as
being executed concurrently with, or in parallel to, one or
more additional operations. However, the timing of these
operations may be altered. The preceding example flows
have been offered for purposes of teaching and discussion.
Substantial flexibility is provided by the tendered architec-
ture in that any suitable arrangements, chronologies, con-
figurations, and timing mechanisms may be provided with-
out departing from the broad scope of the present invention.
Accordingly, communications capabilities, data processing
features and elements, suitable infrastructure, and any other
appropriate software, hardware, or data storage objects may
be included within communication system 10 to effectuate
the tasks and operations of the elements and activities
associated with executing suitable decision support func-
tions.

[0052] Although the present invention has been described
in detail with reference to particular embodiments, it should
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be understood that various other changes, substitutions, and
alterations may be made hereto without departing from the
spirit and scope of the present invention. The illustrated
network architecture of FIG. 1 has only been offered for
purposes of example and teaching. Suitable alternatives and
substitutions are envisioned and contemplated by the present
invention: such alternatives and substitutions being clearly
within the broad scope of communication system 10. For
example, the use of gateway 22 could be supplanted by
bridges, switches, routers or any other suitable devices that
are conducive to network communications. In addition, the
use of the 802.11 and/or beacons reflect example signaling
protocols. These protocols can be supplanted with any other
signaling channel that is available in the cellular or PSTN
network.

[0053] Numerous other changes, substitutions, variations,
alterations, and modifications may be ascertained to one
skilled in the art and it is intended that the present invention
encompass all such changes, substitutions, variations, alter-
ations, and modifications as falling within the spirit and
scope of the appended claims.

What is claimed is:
1. An apparatus for communicating in a wireless network
environment, comprising:

a mobile station operable to receive signaling from one or
more access points, which may transmit information to
the mobile station to be used in order to execute a
handoff from an enterprise network to a cellular net-
work or from the cellular network to the enterprise
network.

2. The apparatus of claim 1, wherein the information is
provided in one or more periodic beacons or one or more
probe responses that are communicated to the mobile sta-
tion.

3. The apparatus of claim 1, wherein the mobile station is
operable to enter into one or more power save operations
after receiving the information.

4. The apparatus of claim 1, wherein the access points are
either edge access points or portal access points.

5. The apparatus of claim 1, wherein the mobile station is
operable to interface with a wireless local access network
(WLAN) management module that facilitates the handoff.

6. The apparatus of claim 5, wherein the WLAN man-
agement module includes information associated with loca-
tions of one or more of the access points.

7. The apparatus of claim 1, wherein one or more of the
access points are portal access points that are manually
configured.

8. The apparatus of claim 1, wherein one or more of the
access points are dynamically delegated using collected
statistics associated with one or more of the access points.

9. A method for communicating in a wireless network
environment, comprising:

receiving signaling from one or more access points, which

may transmit information to a mobile station; and

using the information to execute a handoff from an
enterprise network to a cellular network or from the
cellular network to the enterprise network.
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10. The method of claim 9, wherein the information is
provided in one or more periodic beacons or one or more
probe responses that are communicated to the mobile sta-
tion.

11. The method of claim 9, further comprising:

entering into one or more power save operations after
receiving the information.
12. The method of claim 9, further comprising:

interfacing with a wireless local access network (WLAN)

management module that facilitates the handoff.

13. The method of claim 12, wherein the WLAN man-
agement module includes information associated with loca-
tions of one or more of the access points.

14. The method of claim 9, further comprising:

registering with the cellular network after receiving the
information.
15. The method of claim 9, further comprising:

associating with a portal access point after receiving the
information; and

monitoring signal strength such that when the signal
strength drops below a given threshold, then the mobile
station opts to register with the cellular network.

16. Software for communicating in a wireless network
environment, the software being embodied in a computer
readable medium and comprising computer code such that
when executed is operable to:

receive signaling from one or more access points, which
may transmit information to a mobile station; and

use the information to execute a handoff from an enter-
prise network to a cellular network or from the cellular
network to the enterprise network.

17. The medium of claim 16, wherein the information is
provided in one or more periodic beacons or one or more
probe responses that are communicated to the mobile sta-
tion.

18. The medium of claim 16, wherein the code is further
operable to:

enter into one or more power save operations after receiv-
ing the information.
19. The medium of claim 16, wherein the code is further
operable to:

interface with a wireless local access network (WLAN)
management module that facilitates the handoff.
20. The medium of claim 16, wherein the code is further
operable to:

register with the cellular network after receiving the
information.
21. The medium of claim 16, wherein the code is further
operable to:

associate with a portal access point after receiving the
information; and

monitor signal strength such that when the signal strength
drops below a given threshold, then the mobile station
opts to register with the cellular network.
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