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METHODS AND APPARATUS FOR PROVIDING NETWORK BROADCAST
INFORMATION TO WLAN ENABLED WIRELESS COMMUNICATION DEVICES

CROSS-REFERENCE TO RELATED APPLICATION
The present application claims priority to a U.S. Provisional Patent Application
entitled “System And Method Of Providing Cellular Networl mfoﬁnation To WEAN
Enabled Wireless Communication Devices™ having Serial No. 60/523,515 and a filing

| date of 19 November 2003.

BACKGROUND
Field Of The Technology '
The present application relates generally to wireless communication devices .
which communicate with both wireless local area networks (WLANS) and cellular
networks, and more particularly to the communication of cetlular network information for

one or more cellular networks to amobile station-through a WLAN.

Description Of The Related Art

In the field of wireless local area networks (WLANs), there is an existing
method of broadcasting information specific to a WLAN using binary and textual
information. There is also an initiative to enable a. WLAN to communicate with one or
more 3™ Generation Pattnership Project (3GPP) cellular networks in order to provide
cellular users access to a higher bandwidth via the WLAN while still being able to access
their cellular service,

WLANSs were originally designed for wireless LAN connectivity; no provisions
were made for cellular network communication. Traditionally, no suitable way has been

provided to advertise whether “interworking” between a WLAN and cellular networks

exists. Further, no suitable techniques have been established to identify which cellular - - -

networks a given WLAN may interwork with or-any other information for allowing a

mobile station to select cellular networks for communication.,
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Currently, a WLAN may broadcast a textual string, referred to z;s a Service Set
ID (SSID), to identify itself. WLAN operators often establish their own broadcast
information (i.e. an SSID) specific to their needs, including such dafa as branding
information and/or a name for use by a smart client application. WLAN operators are
reluctant to change their Broadcast SSIDs to make them compatible with cellular network
identifiers. ’ . |

Interconnection amongst multiple networks requires tﬁat a Subscriber Identity
Module (SIM) or Universal Subscriber Identity Module (U-SIM) be used to identify the
subscriber. The U-SIM also contains information that identifies preferred and forbidden
networks that the subscriber is allowed to use. This information is stored as a Mobile -
Country Code (MCC) and a Mobile Network Code (MNC) pair in the SIM or U-SIM, If
a broadcast SSID has been assigned to a WLAN and the WLAN operator does not wish
to change it, there is no established way that the MCC and MINC pair can be broadcasted

from the WLAN to the mobile station.
There is a mechanism that allows the mobile station to probe the WLAN for

other supported SSIDs. The WLAN will only respond to a probe request, however, if the
WLAN supports the SSID. Therefore, a mobile station would need to probe for every -
known network to determine whether the WLAN supports cellular network interworking.
Such a method is time-consuming, inefficient, and reduces the battery life of the mobile
station. There is a resulting need for a more efficient method to provide cellular network

information to a WLAN enabled mobile station.

SUMMARY
Methods and apparatus for providing network broadcast information from a
wireless local area network (WLAN) to WLAN-enabled wireless communication devices
are described herein. , _
One illustrative method includes the steps of receiving, from one or more
available wireless networks or a network data‘base, wireless network broadeast

information associated with the one or more available wireless networks; providing the
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wireless network broadcast information in a generic container message which varies in
content and format according to_one or more wireless standards associated with the one
or mc;re available wireless networks; and causing the generic container message to be
regularly broadcasted for receipt and use by the wireless device.

In an alternative approach, the steps include regularly broadcasting a network
interworking indicator which is indicative of whether the wireless network broadcast
information is available for receipt from the WLAN; receiving a probe request from a
wireless device; and causing the wireless network broadcast information to be sent to the
wireless device in a generic container message in response to the probe request from the
wireless device,

Preferably, the wireless network broadcast information in the generic container
message includes cellular network broadcast information associated with different types
of cellular networks. The generic container message may altemafively or additionalty

include wireless broadcast information from different types of wireless networks (e.g.

‘Wi-MAX) which are available to the WLAN. Other aspects and features of the present

application will become apparent to those ordinarily skilled in the art upon review of the
following description of specific embodiments of the present invention in conjunction

with the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the present application will now be described, by way of
example only, with reférence to the attached figures. Same reference‘numerals are used
in different figures to denote similar elements.
FIG. 1 is a block diagram illustrating the pertinent components of a wireless
communication device which operates in a wireless communication system;

FIG. 2 is a more detailed block diagram of a preferred wireless device of FIG. 1,

. - namely, a mobile station;
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FIG. 3 is a block diagram of a communication system which includes a wireless
local area network (WLAN), cellular telecommunication networks, and WLAN-enabled

wireless devices;
FIG. 4 is a flowchart illustrating a method of providing for the communication

of network broadcast information between a WLAN and a wireless device;
FIG. 5 is a block diagram illustrating typical network selection components of a

wireless device; _
FIG. 6 is a flowchart iltustrating a particular method of network selection by a

wireless device;
FIG. 7 is one example of a message format for a generic container message

which may be utilized in the system; and
FIG. 8 is another example of a2 message format for the generic container message

which may be utilized in the system. .

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Methods and apparatus for providing network information from a wireless local

area network (WLAN) to WLAN-enabled wireless communication devices are described

herein. One illustrative method includes the steps of receiving, from one or more
available celhular networks or a network database, cellular network broadcast information
associated with the one or more available cellular networks; providing the cellular

network broadcast information in a generic container message which varies in content

_and format according to one or more cellular standards associated with the one or more

available cellular networks; and causing the generic container message to be regularly
broadcasted for receipt and use by the wireless device. In an altemative approach, the
steps include regularly broadcasting a network interworking indicator which is indicative

of whether the cellular network broadcast information-is available for receipt from the

‘WLAN; receiving a probe request from a wireless device; and causing the cellular

network broadcast information to be sent to the wireless device in a generic container

message in response to the probe request from the wireless device. - Note that the generic
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container message may alternatively or additionally include wireless network broadcast
information from different types of wireless networks (e.g. Wi-MAX) which are
available to the WLAN. ‘

Thus, the techniques provide network broadcast information to WLAN-enabled
wireless devices which may utilize this information for network selection purposes. The
network broadcast information may be broadcasted by the WLAN at regular intervals, or
be solicited from the WLAN by a wireless device. Preferably, the cellular network
information is included in a generic container message which varies in content and
format according to one or more cellular standards associated with one or more networks
available to the WLAN, 'If the solicited approach is utilized, the wireless device requests
the network broadcast information by sending a probe request for the known Ser\;icc Set
Identifier (SSID) associated with the WLAN. Upon receipt of the probe request, the

WLAN sends the generic container message to the wireless device in a probe response.

In this solicited approach, the broadcast information from the WLAN includes an

indicator (e.g. 2 flag) which indicates that network interworking is available. The
wireless device, upon detection of this indicator, performs the probe request to obtain the
network broadcast information.

Referring now to the drawings, FIG. 1 is a schematic block diagram illustrating
the basic components of a wireless communication device 102 which operates in a
wireless communication system 100. As shown in FIG. 1, wireless device 102 is adapted
to communicate with a wireless local area network (WLAN) 190: Also as shown,
wireless device 102 may be adapted to communicate with a wireless communication
network 104 which is a cellular telecommunications network. For wireless
communication with wireless network 104, wireless device 102 utilizes radio frequency

(RF) transceiver circuitry 108a and an antenna 110a. For wireless communication with

-WLAN 190, wireless device 102 utilizes RF transceiver circuitry 108b and an antenna

110b. With such configuration, wireless device 102 may be referred to as a “dual mode”

communication device. Although shown in FIG. | as having separate and independent

transceiver components, at least some portions or.components of these otherwise
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different transceivers may be shared where possible. Note that wireless device 102 may
alternatively be a “single mode” device which does not have RF transceiver 108a and
antenna 110a but rather conmunicates only with WLAN 190. |

Wireless device 102 preferably includes a visual display 112, a keyboard 114,
and perhaps one or more auxiliary user interfaces (UT) 116, each of which is coupledtoa
controller 106. Controller 106 is also coupled to RF transceiver circuitry 108a and
antenna 110a as well as RF transceiver circﬁi&y 108b and antenna 110b. Typically,
coniroller 106 is embodied as a central processing unit (CPU) which runs operating
system software in a memory component (not shov}n). Controller 106 will normally
conirol ovérall operation of wireless device 102, whereds signal-processing operations
associated with communication functions are typically performed in the RF transceiver
circuitty. Controller 106 interfaces with device display 112 to display received
information, stored information, user inputs, and the like. Keyboard 114, which may be a
telephone type keypad or full alphanumeric keyboard, is normally provided for entering

data for storage in wireless device 102, information for transmission to network 104, a

. telephone number to place a telephone call, commands to be executed on wireless device '

102, and possibly other or different user inputs.

Wireless device 102 sends communication signals fo and receives
communication signals over wireless communication links. For example, wireless device
102 may communicate with wireless network 104 via antenna 110a. RF transceiver
circuitry 108a performs functions similar to those of a radio network (RN) 128, including
for example modulation/demodulation and possibly encodipg/decoding and
encryption/decryption. It is also contemplated that RF transceiver circuitry 108a may
perform certain functions in addition to those performed by RN 128. It will be apparent
to those skilled in art that RF transceiver circuitry 108a will be adapted to particular
wireless network or networks in which wireless device 102 is intended to operate,

Wireless dévice 102 includes a battery interface 122, for receiving one or more -
rechargeable batteries 124. Battery 124 provides electrical power to electrical circuitry in

wireless device 102, and battery interface 122 provides for a mechanical and electrical
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connection for battery 124. Battery interface 122 is coupled to a regulator 126 which
regulates power to the device. Wireless device 102 also operates using a memory module
120, such as a Subscriber Identity Module (SIM), a Universal SIM (U-SIM), or a
Removab!e_ User Identity Module (R-UIM), which is connected to or inserted in wireless

device 102 at an interface 118.

Wireless device 102 may consist of a single unit, such as a data communication
device, a cellular telephone, a multiple-function communication device with data and
voice communication capabilities, a personal digital assistant (PDA) enabled for wireless
communication, or a computer incorporating an internal modem. Alternatively, wireless
device 102 may be a multiple-module unit comprising a plurality of separate components,
including but in no way limited to a computer or other device connected to a wireless
modem. In particular, for example, in the wireless device block diagram of FIG. 1, RF
transceiver circuitry 1082 and antenna 110a may be implemented as a radic modem unit
that may be inserted into a port on a laptop computer. In this case, the laptop computer
would include display 112, keyboard 114, one or more auxiliary Uls 116, and controller
106 embodied as the computer’s CPU. It is also contempiated that a computer or. other
equipment not normally capable of wireless communication may be adapted to connect to
and effectively assume control (;f RF transceiver circuitry 108a and antenna 110a of a
single-unit device such as one of those described above. Such a wireless device 102 may
have a more particular implementation as described later in relation to mobile station 202
of FIG. 2. !

Although described herein as utilizing a specific communication technology,
wireless network 104 may operate in accordance with any suitable communication
protocol, especially Wideband Code Division Multiple Access (W-CDMA) and
Enhanced Data rates for Global Evotution (EDGE) technologies. In the embodiment of

“FIG. 1, wireless network 104 is a Third Generation (3G) supported network based on
~ CDMA techniologies. In. particular, wireless network 104 -is-.a COMA2000 network

which includes fixed network components coupled as shown in FIG. 1. Wireless network
104 of the CDMA2000-type includes a Radio Network (RN) 128, a Mobile Switching
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© Center (MSC) 130, a Signaling System 7 (SS7) network 140, a Home Location

Register/Authentication Center (HLR/AC) 138, a Packet Data Serving Node (PDSN)
132, an IP network 134, and a Remote Authentication f)ial-ln User Service (RADIUS)
server 136. SS7 network 140 is communicatively coupled to a network 142 (such as a
Public Switched Telephone Network or PSTN), whereas IP network is communicatively
coupled to a network 144 (such as the Internet). ' ‘

During operation, wireless device 102 communicates with RN 128 which
performs functions such as call-setup, call processing, and mobility management. RN
128 includes a plurality of base station transceiver systems that provide wireless network
coverage for a particular coverage area commonly teferred to as a “cell”. A gi;ren base
station transceiver system of RN 128, such as the one shown in FIG. 1, transmits
communication signals to and receives communication signals from wireless devices
within its cell. The base station transceiver system normally performs such functions as
modulation and possibly encoding and/or encryption of signals to be transmitted to the
wireless device in accordance with particular, usually predetermined, communication
protocols and parameters, under control of its controller. The base station transceiver
system similarly demodulates and possibly decodes and decrypts, if necessary, any
communication signals received from wireless device 102 within its cell
Communication protocols and parameters may vary between different networks. For
example, one network may employ a different modulation scheme and operate at
different frequencies than other networks. The underlying services may also differ based
on its particular protocol revision. '

The wireless link shown in communication system 100 of FIG. 1 represents one
or more differeni channels, typically different radio frequency (RF) chanﬁels, and
associated protocols used between wireless network 104 and wireless device 102. An RE
channel is a limited resource that must be conserved, typically due to limits in overall
bandwidth and & limited battery power of wireless‘device 102, Those skilled i art will
appreciate that a wireless network in actual practice may include hundreds of cells

depending upon desired overall expanse of network coverage. All pertinent components
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may be connected by multiple switches and routers (not shown), controlled by multiple
network controllers. -

For all wireless device’s 102 registered with a network operator, permanent data
(such as wireless device 162 user’s profile) as well as temporary data (such as wireless
device’s 102 current location) are stored in a HLR/AC 138. In case of a voice call to
wireless device 102, HLR/AC 138 is queried to determine the current location of wireless
device 102. A Visitor Location Register (VLR) of MSC 130 is responsible for a group of
location areas and stores the data of those wireless devices that are currently in its area of
responsibility. This includes parts of the permanent wireless device data that have been
transmitted from HLR/AC 138 to the VLR for faster atcess. However, the VLR of MSC
130 may also assign and store local data, such as temporary identifications. Wireless
device 102 is also authenticated on system access by HLR/AC 138. In order to provide
packet data services to wireless device 102 in a CDMA2000-based network, RN- 128

communicates with PDSN 132. PDSN 132 provides access to the Internet 144 (or

intranets, Wireless Application Protocol (WAP) servers, etc.) through IP network 134.

~ PDSN 132 also provides foreign agent (FA) functionality in mobile IP networks as well

as packet transport for virtual private networking. PDSN 132 has a range of IP addresses
and performs IP address management, session maintenance, and optional caching.
RADIUS server 136 is responsible for performing functions related to authentication,
authorization, and accounting (AAA) of packet data services, and may be referred to as
an AAA server.

Those skilled in art will appreciaté that wireless network 104 may be connected
to other systems, possibly including other networks, not explicitly shown in FIG, 1. A
network will normally be transmitting at very least some sort of paging and system

information .on an ongoing basis, even if there is no actual packet data exchanged.

-Although the network consists of many parts, these parts all-work together to result in -

certain behaviours.at the wireless link. _
FIG. 2 is a more detailed diagram of a preferred wireless device of FIG. 1,

namely a mobile station 202. Mobile station 202 is preferably a two-way communication
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device having at least voice and advanced data communication capabilities, including the
capébility to communicate with other computer systems. Depending on the functionality
provided by mobile station 202, it may be referred to as a data messaging device, a two-
way pager, a cellular telephone with data messaging capabilities, a wireless Internet
appliance, or a data communication device (with or without telephony éapabilities).

As shown in FIG. 2, mobile station 202 is adapted to wirelessly communicate

‘with WLAN 190. Also as shown, mobile station 202 may be adapted to wirelessly

commur;icéte with cellular base station transceiver systems 200. For communication
with cellular networks, mobile station 202 utilizes communication subsystem 211, For
communication with WLANSs, mobile station 202 utilizes an additional communication
subsystem 291 which has the same structural components as communication subsystem
211. With such configuration, mobile station 202 may be referred to as a “dual mode™
mobile station. Although shown in FIG. 2 as having separate and independent
subsystems, at least some portions or components of these otherwise different subsystems
may be shared where possible. Note that mobile station 202 may alternatively be a
“single mode” mobile station which does not have communication subsystem 211 but
rather communicates only with WLAN 190 through communication subsystem 291.

Communication subsystem 211 includes a receiver 212, a transmitter 214, and
associated components, such as one or more (preferably embedded or internal) antenna
elements 216 and 218, local oscillators (LOs) 213, and a processing module such as a
digital signal processor (DSP) 220. Communication subsystem 211 is analogous to RF
transceiver circuitry 108a and antenna 110a shown in FIG. 1. As will be apparent to
those skilled in field of communicaﬁons, particular design of communication subsystem
211 depends on the communication network in which mobile station 202 is intended to
operate. .

Mobile station 202 may send and receive communication signals through the

network after required network procedures have béen completed: Signals received by

" antenna 216 through the network are input to receiver 212, which may perform guch

common receiver functions as signal amplification, frequency down conversion, filtering,

10
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channel selection, and like, and in example shown in FIG. 2, analog-to-digital (A/D)
conversion. A/D conversion of a received.signal allows more complex communication
functions such as demodulation and decoding to be performed in DSP 220. In a similar
manner, signals to be transmitted are processed, including modulation and encoding, for
example, by DSP 220. These DSP-processed signals are input to fransmitter 214 for
digital-to-analog (D/A) conversion, frequency up conversion, filtering, amplification and
transmission over communication network via antenna 218. DSP 220 not only processes
communication signals, but also provides for receiver and transmitter control. For
example, the gains applied to communication signals in receiver 212 and transmitter 214
may be adaptively controlled through automatic gain control algorithms implemented in
DSP 220. '

Network access is associated with a subscriber or user of mobile station 202, and
therefore mobile station 202 requires a memory module 262, such as a Subscriber
Identity Module or “SIM” card, a Universal SIM (U-SIM), or a Removable User Identity
Module (R-UIM), to be inserted in or connected to an interface 264 of mobile station 202
in order to operate in the network. Since mobile station 202 is a mobile battery-powered
device, it also includes a battery interface 254 for receiving one or more rechargeable
batteries 256. Such a battery 256 provides electrical power to most if not all electrical
circuitry in mobile station 202, and battery interface 254 provides for a mechanical and

electrical connection for it. Battery interface 254 is coupled to a regulator (not shown in

FIG. 2) that provides power V+ to all of the circuitry.

Mobile station 202 includes a microprocessor 238 (which is one implementation
of controller 106 of FIG. 1) that controls overall operation of mobile station 202. This
control includes the wireless broadcast information processing techniQues of the present
application. ~ Communication functions, including at least data and voice

communications, are performed through communication subsystem 211. Microprocessor

- 238 also interacts with additional device subsystems such as a display 222, a flash

memory 224, a random access memory (RAM) 226, auxiliary input/output (I/O)
subsystems 228, a serial port 230, a keyboard 232, a speaker 234, a microphone 236, a

]
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short-range communications subsystem 240, and any other device subsystems generally
designated at 242, Some of the subsystems shown in FIG. 2 perform communication-
related functions, whereas other subsystems may providé “resident” or on-device
functions. Notably, some subsystems, such as keyboard 232 and display 222, for
example, may be used for both communication-related functions, such as entering a text
message for transmission over a communication network, and dex;ice-resident functions
such as a calculator or task list. Operating system software used by microprocessor 238
is preferably stored in a persistent store such as flash memory 224, which may
alternatively be a read-only memory (ROM) or similar storage element (not shown).
Those skilled in the art will appreciate that the oOperating system, specific device
applications, or parts thereof, may be temporarily loaded into a volatile store such as
RAM 226.

Microprocessor 238, in addition to its opérating system functions, preferably
enables execution of software applications on mobile station 202. A predetemxiﬁed set of
applications that control basic device operations, including at least data and voice
communication applications, will normally be installed on mobile station 202 during its
manufacture. A preferred application that may be loaded onto mobile station 202 may be
a personal information manager (PIM) application having the ability fo organize and
manage data items relating to user such as, but not limited to, e-mail, calendar events,
voice mails, appointments, and task items. Naturally, one or more memory stores are
available on mobile station 202 and SIM 256 to facilitate storage of PIM data items and
other information. -

The PIM application preferably has the ability to send and receive data items via
the wireless network. In a preferred embodiment, PIM ‘data items are seamlessly
integrated, synchronized, and updated via the wireless network, with the wiréless device

user’s corresponding data items Stored and/6r associated with a host computer system

. thereby’ creating a mirrored host computer on mobile station- 202 with respect to such .

items. * This is especially advantageous where the host computer system is the wireless-

" device user’s office computer system.  Additional applications may also be loaded onto

12
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mobile station 202 through network, an auxiliary I/O subsystem 228, serial port 230,
short-range communications subsystem 240, or any other suitable subsystem 242, and
installed by a user in RAM 226 or preferably 2 non-volatile store (not shown) for
execution by microprocessor 238. Such flexibility in application installation increases
the functionality of mobile station 202 and may provide enhanced on-device functions,
communication-related functions, or- both. For example, secure communication
applications may enable electronic commerce functions and other such financial
transactions to be performed using mobile station 202.

In a data communication mode, a received signal such as a text message, an e-
mail message, or web page download will be processed by communication subsystem
211 and input to microprocessor 238. Microprocessor 238 will preferably further process
the signal for output to display 222 or alternatively to auxiliary I/O device 228. A user of

mobile station 202 may also compose data items, such as. e-mail messages, for example,

_using keyboard 232 in conjunction with display 222 and possibly auxiliary /O device

228. Keyboard 232 is preferably a complete alphanumeric keyboard and/or telephone-
type keypad. These éomposed items may be transmitted over a communication network
ihrough communication sﬁbsystem 211, | _

For voice communications, the overall operation of mobile station 202 is
substantially similar, except that the received signals would be output to speaker 234 and
signals for transmission would be generated by microphone 236. Alternative voice or
audio I/O subsystems, such as a voice message recording subsystem, may also be
implemented on mobile station 202. Although voice or audio signal output is preferably
accomplished primarily through speaker 234, display 222 may also be used to provide an
indication of the identity of a calling party, duration of a voice call, or other voice call
related information, as some examples.

Serial port 230 in FIG. 2 is normally. implemented in a-personal digital assistant

- (PDA)-type communication device -for which synchronization with a user’s desktop

- computer is a desirable, albeit optional, component. Serial port 230 enables a user to set

preferences through. an external device or software - application and extends the

13
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capabilities of mobile station 202 by providing for information or software downloads to
mobile station 202 other than through a wireless communication network. The alternate
download path may, for example, be used to load an encryption key onto mobile station
202 through a direct and thus reliable and trusted connection to thereby provide secure
device communication.

Short-range communications subsystem 240 of FIG. 2 is an additional optional
component that provides for communication between mobile station 202 and different
systems or devices, which need not necessarily be similar devices. For example,
subsystem 240 may include an infrared device and associated circuits and bomponents, or
a Bluetooth™ comminication module to provide for communication with similarly
enabled systems and devices. Bluetooth™ is a registered trademark of Bluetooth SIG,
Inc. '

FIG. 3 is a block diagram illustrating a communication system which includes a
wireless local area network (WLAN) 304, cellular telecommunication networks 306, 308,
and 310, and WLAN-enabled wireless devices 300 and 302. WLAN-enabled wireless
devices 300 and 302 may have the structure and operation as described in relation to
FIGs. 1 and 2. Note that there may be many more wireless devices, WLANS and cellular
networks provided in the cormnuniéation system in addition to those sﬁown. As shown,
WLAN 304 is connected to one or more cellular networks 306, 308, and 310. WLAN
304 receives information from cellular networks 306, 308, and 310 through wired
connections or other suitable means (e.g. viaa TI/EI connection or a point-to-point radio
link). WLANs may be positioned in any-suitable area or environment, and are typically
found in coffee shops, restaurants, hotels, airports, and company offices. Areas within
which WLANSs provide coverage may be referred to as “hot spots”. Wireless devices 300
and 302 communicate wirelessly within and through WLAN 304 over radio frequency

(RF) communication links. WLANs are typically wire-connééted to the Internet using

- traditional Telco connections to provide higher bandwidth data communications for - % -

wireless devices 300 and 302. WLAN 304 operates in accordance with IEEE or ETSI

14
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staridards, for example, although any suitable communication technologies may be
utilized.

FIG. 4 is a flowchart illustrating a general method of providing for the
communication of cellular network information between a WLAN and a wireless device.
This method may be performed in the environment described in relation to FIG. 3, with
the wireless device shown and described in relation to FIGs. 1-2. The steps are

performed by one or more controllers or processors (e.g. microprocessor 238 of FIG. 2)

~of the wireless device, in connection with any other necessary device components (e.g. its

RF transceivers). As apparent from this description, the WLAN performs a
complimentary method associated with the wireless device method. A computer program
product of the present application may include a storage medium (e.g. FLASH memory

224 of FIG. 2) and computer instructions stored in the storage medium which are

executed by the one or more processors for performing the method.

Beginning at a start block 402 of FIG. 4, the wireless device perform§ a scapning

operation using its RF transceiver to identify any available WLANs within coverage (step

_404 of FIG. 4). In this step, the wireless device scans all available bands (e.g. 2.4

Gigahertz, 5 Gigahertz, or both) to identify all possible WLANSs available at its current
location. Assuming at least one WLAN is identified, the wireless device selects one of
the WLANs and uses its RF transceiver to monitor broadcast information from the
selected WLAN. Upon monitoring, the wireless device receives broadcast information
from the WLAN (step 406 of FIG. 4). The broadcast information is regularly or
periodically broadcasted by the WLAN to all compatible wireless devices, preferably at a

| predetermined repetition rate. Specifically, the broadcast information may be sent within

a regularly-broadcasted frame known as a “beacon frame” or “beacon frame”, These

frames include header information which indicate whether or not they are broadcast

The -broadcast information ‘may--include what ‘is refetrred to as a “genmeric:

. container maessage”. A generic container message includes -cellular network broadcast

information associated with all cellular networks available to the WLAN (e.g. cellular

13
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networks 306, 308, and 310 available to WLAN 304 of FIG. 3). As apparent by its name,
the generic container message is not technology or standard-specific and may contain
network broadeast information from any one or more of a variety of different cellular
networks (e.g. 3GPP, 3GPP2, or other suitable standard). ‘As the information may be
received from networks associated with different cellular technologieé and/or standards,
the information in the generic container message may vary in content and format in
accordance with the one or more cellular standards associated with the netwotks. For
example, the cellular format may be based on 3™ Generation Partnership Project (3GPP),
and/or 3" Generation Partnership Project 2 (3GPP2), and/or any other cellular or wireless
network standards. Technology-specific information in the generic container message is
identified by an appropriate identification, such as a technology or organizétion
identification.
) Thus, the WLAN may receive network broadcast information having a content
and format defined by two or more different cellular standards and/or communication
protocols. The cellular network broadcast information may inciu& all of the information
ordinarily broadcasted by the associated cellular network or, alternatively, a subset
thereof. Preferably, the cellular network information includes, amongst other
information, broadcast information having information that uniquely identifies a cellular -
network. For example, the information that uniquely identifies a cellular network may
include a system identification (SID) and/or a mobile country code (MCC)-and mobile
network code (MNC) pair.

The WLAN initially receives this information from the available cellular
networks or one or more network databases, and provides or formats the information into
the generic container message. Preferably, the cellular network information is stored in

an organized manner according to technology, networks, and content (see e.g. Table 1 -

. below).
: Network ;
Technology/ | Identification Network Broadcast
Standard | (e.g. MNC/MCC | Broadcast Information | Interval

16



or SID)

Broadcast Information 1

3GPP Network 1 Interval 1
Broadcast Information 2 | Interval 2
- Broadcast Information N | Interval N
Network 2 Broadcast Information 1 | Interval |
Broadcast Information 2 | Interval 2
"Broadcast Informatiqn N | Interval N
Network M Broadcast Information 1 | Interval 1 .
Broadcast Information 2 | Interval 2
: ‘ Broadcast Information N | Interval N
3GPP2 Network 3 Broadcast Information 1 { Interval 1
| Broadcast Information 2 | Interval 2
Broadcast Information N .| Interval N
Network 4 Broadcast Information 1 | Interval 1
Broadcast Information 2 | Interval 2
Broadcast Information N | Interval N
Network P Broadcast Information 1 | Interval 1
' Broadcast Information 2 | Interval 2
' Broadcast Information N 'Interval N
QOther Network 5 - Broadcast Information 1 | Interval 1
Broadcast Information 2 | Interval 2
Broadcast Information N | Interval N
Network 6 Broadcast Information 1 | Interval 1
Broadcast Information 2 | Interval 2
Broadcast Information N _ Interyal N
Network Q Broadcast Information 1 | Interval 1

Interval 2

Broadcast Information 2

Broadcast Information N

Interval N

17
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Table 1. An example of the organized storage of network
broadcast information in the WLAN; also an example of
the order in which the cellular network information is -
generally transmitted in the generic container message by
the WLAN; and also an example of the organized storage
of cellular network information in the wireless device.

Note that the generic container message may alternatively or édditionaﬂy
include wireless network broadcast information (in contrast to cellular network broadcast
information) from any wireless networks available to the WLAN. For example, the
gene‘tic container message may include wireless network ~broadcast information
associated with one or more available wireless networks operating in accordance with
Wi-MAX technology. Wi-MAX is technology based on the IEEE 802.16 Air Interface
Standard for fixed wireless broadband access systems employing a point-to-multipoint
(PMP) architecture.

If the broadcast information from the WLAN includes a generic container
message, the wireless device receives and decodes the generic container. message to
thereby reveal the network broadcast information contained within it (step 408 of FIG. 4).
The wireless device then stores this information in its memory, preferably in the
organized fashion shown and described in relation to Table I above. Thus, the wireless
device stores available network broadcast information for multiple different types of
networks to which the wireless device may interconnect. Preferably, the wireless device -
retains this information in a non-volatile merﬁory so that the information is retained if the
wireless device is powered off.

Note that such information is stored for each WLAN encountered by the
wireless device. In the wireless device memory, an association is made between each
WLAN that the wireless device encounters (e.g. preferably based on the SSID) and the
ava_iléble cellular network information received ~froin the WLAN. Note also that the
broadcast iﬁfd@a’ﬁon may also include broadcast"‘inférval. ‘data associated with each -
netwo"rk. Tﬁe inferyal data is indicative of the"interval at which the information is .

broadcasted; interval data is used to calculate the repetition rate of the broadcast.
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Referring to Table 1 above, the 3GPP Information has broadcast information from 1 to n
and associated interval data from I to n. Also, a separaté container stores 3GPP2
Information having broadcast information 1 to n and associated interval data from 1 to n.
If there are more WLANs which were identified from the pres)ious scanning
operation (step 410 of FIG. 4), then the wireless device repeats the steps for each such
WLAN. If not, the wireless device solicits known WLANs which may be operating in a
“stealth mode”. While operating in a stealth mode, a WLAN refrains from broadcasting
its SSID to wireless devices. Wireless devices may solicit such WLANs with “probe
requests” using a Service Set Identifier (SSID) of the WLAN. Thus, the wireless device
may send a probe request to the WLAN for a known stored SSID of the WLAN (step 414
of FIG. 4). The WLAN should normally respond to the wireless device with a probe
response which is received by the wireless device (step 415 of FIG. 4). If network
interworking is supported by the WLAN, the WLAN returns a generic container message
(as described above) in its probe response to the wireless device fstcp 416 of FIG. 4).
This generic container message is received, decoded, and stored by the wireless device as
described earlier above. If network interworking is not supported by the WILAN, then
step 416 is not performed. Next, if there are additional stored SSIDs to consider for
probe requests (step 418 of FIG. 4), then the wireless device repeats steps 414, 415, and
416 for the probing additional WLANS. ‘ :
Thereafter, the wireless device selects and registers onto a selected WLAN (step
412 of FIG. 4). This will enable the wireless device and the WLAN to communicate
(step 420 of FIG. 4). The wireless device may then perform network selection after
receiving the network broadcast information, to communicate with one of the networks
identified from the generic container message. In particular, the wireless device may
utilize the MCC/MNC pairs (or the SID) within the cellular network information. to

perform network selection. The wireless device may select orie of these networks (e.g. its

. “lome” or other network in accordance with a preferred network list.or through-manual . . -

_selection via a user interface) through the WLAN. In particular, the wireless device

signals the WLAN with the selected network using a Network Access Identifier (NAI).
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This takes place of a conventional scanning overation of the wireless device for cellular
ﬁetwork selection.

Note that, in step 408 of FIG. 4, the wireless device may not receive any generic
container message in the broadcast information from the WLAN. Rather, the wireless
device may receive a network interworking indicator (e.g. a bit flag) which is indicative
of whether the network broadcasting information is available from the WLAN The
wireless device makes a decision to perform a probe request to the WLAN based on this
indicator. Specifically, if the indicator indicates that the network broadcast information is
available from the WLAN (e.g. bit flag = ‘1), then the wireless device performs 2 probe
request to the WLAN using its SSID; if the indicator indicates that the network broadcast
information is unavailable from the WLAN (e.g. bit flag = ‘0”), then the wireless device
refrains from performing a probe request to the WLAN.

Thus, a WLAN of the present application is adapted to receive, fiom one or more
available cellular networks or a network database, celtular network broadeast information
associated with one or more available cellular networks; provide the cellular network
broadcast information in a generic container message which varies in content and format
according to one or more cellular standards associated with the one or more available
cellular networks; and cause the generic container message to be regularly broadcasted
for receipt and use by a wireless device. On the other hand, the wireless device of the
present application includes one or more processors; memory coupled to the one or more
processors; a radio frequency (RF) transceiver coupled to the one or more processors; and
an antenna coupled to the RF transceiver. The one or more processors of the wireless
device are operative to monitor broadcast information from a wireless local area network
with use of the RF transceiver; receive a generic container message which is regularly

broadcasted by the wireless local area netwotk, the generic container message including

-¢cellular network broadcast information associated with one-of more. available cellular
" -fetworks ‘which varies in ‘content and format in accorddnce with one or more cellular ~

- staridards associated with the one or more available cellular networks; decode the generic

container message to identify the cellular network broadcast information associated with
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the one or more available cellular networks; and store the cellular network broadcast
information in the memory.

Alternatively, the WLAN of the present application is adapted to receive, from
one or more available cellular networks or a network database, cellular network broadcast
information associated with the one or more available cellular networks; provide the
cellular network ‘broadcast information in a generic container message which varies in
content and format according to one or more cellular standards associated with the one or
more available cellular networks; receive a probe request from a wireless device; and
cause the generic container message to be sent to the wireless device in response to the
probe request. The WLAN may be further adapted to cause a network interworking
indicator to be broadcasted, where the network interworking indicator is indicative of
whether the cellular network broadcast information is available from the WLAN. On the
other hand, the wireless device includes one or more processors; memory coupled to the
one or more processors; an RF t;ansceiver coupled to the one or more processors; and an
antenna coupled to the RF transceiver. The one or more processors of the wireless device
are operative to cause a probe request to be sent to a wireless local area networl_c; receive
a generic container message from the wireless local area network in response to the probe
request, the generic container message varying in content and format according to one or
more cellular standards associated with one or more available cellular networks; decode
the generic container message to identify cellular network broadcast information

associated with the one or more available cellular networks; and store the cellular

network broadcast information in memory of the wireless device. The one or more

processors may be further operative to receive a network interworking indicator which is
broadcasted, where the network interworking indicator is indicative of whether the
cellular network broadcast information is available from the wireless local area network.

FIG. Sis a block diagram illustrating network selection on a wireless device.

: Network selection is performed with use of a network selector 504 and a detector module

510. Other modules involved in this process may mc]ude a user input activator module

502, a user display module 222, storage elements 506 and 308, a transmitter 212, and a
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receiver 214. Upon receiving the broadcast information from the WLAN, receivér 212
passes thé information to detector module 242. Detector module 242 is adapted to detect
whether the WLAN has network inferworking capabilities. Once network selector 504
has determined it has sufficient information from WLAN 304 stored in storage element
508, it then uses this information with networks with which wireless device 300 is
allowed to roam stored in storage element 506. Storage element 506, with respect to
éellular network interworking, may be a SIM or U-SIM. A comparison between the
information in storage element 508 and storage element 506 is then performed. Once a
network has been selected, it is displayed to the user via user display 222. On the other
hand, if the user is allowed to perform manual network selection, all available networks
shall be displayed to the user via user display 222, and the user is able to select the
network of choice with use of user input activator module 502. |

FIG. 6 is a more detailed flowchart of a particular network selection method for
a WLAN-enabled wireless device. This method may be performed in the environment
described in relation to FIG. 3, with the wireless device shown and described in relation
to FIGs. 1-2. The steps are performed by one or more controllers or processors (e.g.
microprocessor 238 of FIG. 2) of the wireless device, in connection with any other

necessary device components (e.g. its RF transceivers). As apparent from this

- description, the WLAN performs a complimentary method associated with the wireless

device method. A computer program product of the present application may include a
storage medium (e.g. FLASH memory 224 of FIG. 2} and computer instructions stored in
the storage medium which are executed by the one or more processors for performing

such methods.
The process of FIG. 6 begins at step 602 where the wireless device receives

‘broadcast information from a WLAN at step 604. The wireless device determines

whether a genéric container message is present within the broadcast information (step -

. 606 of FIG. 6). 'If a generic contiiner message is not present at step 606, the wireless

déevice determines whether there is a flag present which indicates whether network
interworking is available from the WLAN (step 608 of FIG.-6).  If the network
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interworking flag is present at step 608, network selector 504 (FIG. 5) is signalled to
perform a probe request to the WLAN (step 610 of FIG. 6). Once the probe request is
completed, the wireless device determines whether a probe response is received from the
WLAN (step 612 of FIG. 6). If no network interworking flag is present at step 608,
however, network selector 504 (FIG. 5) is signalled to perform a probe request at step
616. The system then determines whether the probe request is completed (step 618 of
FIG. 6). If the probe request is completed at step 618, the method proceeds to step 612.
If the probe request is not completed at step 618, the method proceeds to step 614.

If a probe response is received at step 612, or if a generic container is present at
step 606, the method proceeds to step 620 to store the network: broadeast informaﬁon
from the generic container message in storage element 506 (FIG. 5). Afier storage,
network selector 504 will be éignalled with a state change (step 622 of FIG. 6). This state
change is communicated so that the wireless device will scan for other available WLANs
at step 614. Steps 618 (probe request not done), 612 (probe response not received) and
622 (signal state to network selector) all feed into a decision box 614 which determines
attempts to find other WLANs. If there are other WLANs identified at step 614, the
method repeats again starting back at step 604 for the next WLAN: '

If no other WLANS are found at step 614, the wireless device compares the
received information with stored information in.storage elements 506 and 508 (step 624
of FIG. 6). Next, either 2 manual mode of network selection or an automatic mode of
network selection is identified for the wireless device (step 626 of FIG. 6). If the
automatic mode is identified at step 626, a desired network is automatically selected by
the wireless device for communication based on the comparison of step 624 (step 632 of
FIG. 6). If the manual mode is identified at step 626, the wireless device visually
displays the available and allowed networks to the end user (step 628 of FIG. 6). The end

user then selects a network through the user interface of .the wireless device, and this -

signals.the state fo the network selector (step 630 of FIG. 6) ..am.i the de'sired‘network is -

- selected for communication at step 632.
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FIG. 7 is one example of a message format for a generic container message
transmitted by the WLAN and received at the wireless device. In this particular example,
generic container message 702 includes a tag field 704, a version field 706, a length field
708, a technical/standards organization field 710, and a technology-specific container
ﬁeid 712. Tag field 704 contains data that identifies the message as a generic container

. message; version field 706 contains data that identifies a (standards) version of generic -« -

container message 702; organization field 708 contains data that identifies what for a

‘defines the content and format of technology-specific container 712; length field 710

contains data that identifies a data length of technology-specific container 712; and
technology-specific container field 712 includes cellular broadeast information which is
specific to a particular cellular technology identified in organization field 708. A
plurality of technology-specific containers may be sequentially provided in generic
container message 702 (depending on the number of cellular networks available in the
coverage arca of the WLAN) along with a cofresponding length and organization
identifier.

As apparent, generic container message 702 is “generic” in that the content and
format of the information in technology-specific container 12 may be defined by any
éellular standard organization that is identified in organization field 708. Although the
entire generic container message 702 has a predetermined message format (as this
specific example reveals), the content and format within technology-specific container
712 is left flexible to be defined by different cellular. standard organizations. The
wireless device uses organization field 708 to select the appropriate technique for
decoding the information in technology-specific container 712.

As stated earlier above, the generic container message may alternatively or
additionally include wireless network broadcast information from different types of
wireless networks (e.g. Wi-MAX) which are- available to the WLAN. The message

format for genéric container message 702 in'FIG. 7 is a. specific exariple only and'

variations are numerous. For example, the generic container message may include a tag

~ field and a technology-specific container but not the others. This alternative example of a
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generic container message 802 is shown in FIG. 8. In this case, the specific cellular
technology format/protocol found in the technology-specific container may be implied.

Alternatively, the specific cellular technology format/protocol may be indicated in the tag

" field. The mobile station reads the information in the technology-specific container

which ends when- another tag field is identified. As another example, the generic
container message includes a taé field, a verston ‘ﬁeld, and the technology-specific
container but not the others. In even another example, the generic container message
includes a tag field, a version field, a length field, and the technology-specific container.

As described herein, an exemplary WLAN method of providing network

“broadcast information to one or more wireless devices includes the steps of receiving,

from one or more available cellular networks or a network database, cellular network
broadcast information associated with the one or more available cellular networks;
providing the cellular network broadcast information in a generic container message
which varies in content and format according to one or more cellular standards associated
with theé one or more available cellular networks; and causing the generic container
message to be regularly broadcasted for receipt and use by a wireless device.” A computer
program product of the present applica?ion includes a storage medium and computer

instructions stored on the storage medium, where the computer instructions are

-executable by one or more processors of a WLAN for performing the described method.
‘Similarly, a WLAN of the present application is adapted to receive, from one or more

_available cellular networks or a network database, cellular network broadcast information

assoctated with one or more available cellular networks; provide the cellular network
broadcast information in a generic container message which varies in content and format
according to one or more cellular standards associated with the one or more available

cellular networks; and cause the generic container message to be regularly broadcasted

- for receipt and use by a wireless device. Note that the generic container message may
" alternatively. or additionally include wireless network broadcast. information from

~ different types of wireless networks (e.g. Wi-MAX) which are available to the WLAN.
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Related to the above techmiques, an exemplary wireless device method of
receiving and processing network broadcast information from a wireless local area

network includes the steps of monitoring for broadcast information from a wireless local

_area network; receiving a generic container message from the wireless local area network

which is regularly broadcasted by the wireless local area network, the generic container
message including cellular network broadcast information associated with one or more
available cellular networks which varies in content and format in accordance with one or
more cellular standards associated with the one or more available cellular networks;
decoding the geneﬁc container message to identify the cellular network broadcast
information associated with the one or more available cellular networks; and storing the
cellular network broadcast information in memory. A computer program product of the
present application includes a storage medium and computer instructions stored on the
storage medium, where the computer instructions are executable by one or more
processors of a wireless device for performing the described method. A wireless device
of the present application includes one or more processors; memory coupled to the one or
more processors; a radio frequency (RF) transceiver coupled to the one or more
processors; and an antenna coupled to the RF transceiver. The one or more processors of
the wireless device are operative to monitor for broadcast information from a wireless
local area network with use of the RF transceiver; receive a generic container message
which is regularly broadcasted by the wireless local area network, the generic container
message including cellular network broadcast information associated with one or more
available cellular networks which varies in content and format in accordance ‘with one or
more cellular standards associated with the one or more available cellular networks;
decode the generic container message to identify the cellular network broadcast

information associated with the one or more available celtular networks; and store the

> cellular network broadcast information in the memory. -The wireless device may be d
* dual mode deviceor a single mode device. Note that the generic-container message may: - -

. alternatively or additionally include wireless network broadcast information from

different types of wireless networks (e.g. Wi-MAX) which are available to the WLAN.
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Using an alternative technique, an exemplary WLAN method of providing
network broadcast information to one or more wireless devices includes the step's of
receiving, from one or more available cellutar networks or a network database, cetlular
network broadcast information: associated with the onme or more available cellular
networks; providing the cellular network broadcast information in a generic container |
message whicﬁ varies in content and format according to one or more cellular standards
associated with the one or more available cellular networks; receiving a probe request
from a wireless device; and causing the generic container message to be sent to the
wireless device in response to the probe request. This alternative method may include the
further step of regularly broadcasting a' network interworking indicator which. is
indicative of whether cellular network broadcast information is available from the
WLAN. A computer program product of the present application includes a storage
medium and computer instructions stored on the storage medium, where the computer
instructions are executable by one or more processors of a WLAN for performing the
described method. A WLAN of the present application is adapted to receive, from one or

more available cellular networks or a network database, cellular network broadcast

‘information associated with the one or more available cellular networks; provide the

cellular network broadcast information in a generic container message which varies in
content and format according to one or more cellular standards associated with the one or
more available cellular networks; teceive a probe request from a wireless device; and
cause the generic container message to be sent to the wireless device in response to the
probe request. The WLAN may be further adapted to regularly broadcast a network
interworking indicator which is indicative of whether cellular network broadcast
information is available from the WLAN. Note that the generic container message may
alternatively or additionally include wireless network broadcast information from

different types of wireless networks (e.g. Wi-MAX) which are available to the WLAN..

Related to the alternative techniques;.a wireless device method -of receiving and . . .

. processing network broadcast information from a wireless local area network includes the -

steps of causing a probe request to be sent to a wireless local area network; receiving a
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generic container message from the wireless local area network in response to the probe
request, the generic container message varying in content and format according to one or
more cellular standards associated with one or more available cellular networks;
decoding the generic container message to identify cellular network broadcast
information associated with the one or more available cellular networks; and storing the
cellular network broadcast information in memory. This alternative method may include
the further step of receiving a broadcasted network interworking indicator which is
indicative of whether cellular network broadcast information is available. A computer
program product of the present application includes a storage medium and computer
instructions stored on the storage medium, where the computer instructions are
executable by one or more processors of a wireless device for performing the described
method. A wireless device of the present application includes one or more processors;
memory coupled to the one or more processors; a radio frequency. (RF) transceiver
oouéléd to the one or more processors; and an antenna coupled to the RF transceiver.
The one or more processors of the wireless device are operative to cause a probe request

to be sent to a wireless local area network; receive a generic container message from the

wireless local area metwork in response to the probe request, the generic container

message varying in content and format according to one or more cellular standards
associated with one or more available cellular networks; decode the generic confainer
message to identify cellular network broadcast information associated with the one or
more available cellular netvx;orks; and store the cellular network broadcast information in
fneinory of the wireless device, The one or more processors may be further operative to
receive a broadcasted network interworking indicator which is indicative of whether
celflular network broadcast information is available. Note that the generic container
message may alternatively or additionally include wireless network broadcast

information ‘from different: types of wireless networks (e.g. Wi-MAX). which are

" “available to the WLAN.
The above-described embodiments of the present application are intended to be

+ examples only. For example, although the wireless device was primarily described as a
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“dual mode” device, it may alternatively be a “single mode” device which communicates
only through WLANs. Those of skill in the art may effect alterations, modifications and
variations to the particular embodiments without departing from the scope of the

application.

What Is Claimed Is:

29



CLAIMS:

1. A method for providing network information to a wireless device (300, 302) in a
wireless local area network (304), the method comprising:

receiving a message from the wireless device for requesting the network
information which is associated with and identifies one or more networks (306, 308,
310), at least one of the networks being a type of network from a group of different
types of network comprising a time division-based network, a frequency division-based
network, and a cellular network,

providing the network information in a generic container message (702) for
transmission to the wireless device (300, 302), wherein the generic container message
(702) varies in content and format according to different communication protocols
associated with the different types of networks in the group of different types, the
generic container message defined to include:

a container field (712) for providing the network information associated with the
different types of networks and which is formatted in accordance with at least one of: a

technology, a standards organization, or a protocol.

2. The method of claim 1, wherein the generic container message (702) is further
defined to include:

a second container field for providing second network information associated
with a second network and which is formatted in accordance with at least one of: a

second technology, a second standards organization, or a second protocol.

3. The method of claim 2, wherein the at least one of the technology, the
standards organization, or the protocol indicated in the container field (712) is different
from the at least one of the second technology, the second standards organization, or

the second protocol indicated in the second container field.
4, The method of claim 2, wherein the second container field is further defined to
include a network identification comprising a System Identification SID which identifies

the second network.

5. The method of claim 2, wherein the network is a first cellular network and the

second network is a second cellular network.
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6. The method of claim 1, wherein the generic container message (702) is further
defined to include:
a length field (708) for identifying a variable data length of the network

information provided in the container field (712).

7. The method of claim 1, wherein the container field (712) is further defined to

identify at least one of the different types of networks.

8. The method of claim 1, wherein the generic container message (702) is further
defined to include a tag field (704) which identifies the generic container message (702)

as a generic container message.

9. The method of claim 1, wherein, when the standards organization is specified
in the generic container message (702), the container field (712) is further defined to
include a network identification formatted in accordance with the standards

organization.

10. The method of claim 1, wherein the container field (712) is further defined to

include cellular network information associated with one or more cellular networks.

11. The method of claim 1, wherein the container field (712) is further defined to
include a network identification comprising a Mobile Network Code, MNC, and Mobile
Country Code, MCC, pair which identifies the network.

12. The method of claim 1, wherein the container field (712) is defined to indicate

ones of the different types of networks which comprise cellular networks.

13. A wireless local area network (WLAN) (304) which is configured to:

receive a message from a wireless device (300, 302) for requesting network
information which is associated with and identifies one or more networks (306, 308,
310), at least one of the networks being a type of network from a group of different
types of network comprising a time division-based network, a frequency division-based
network, and a cellular network, and

provide the network information in a generic container message (702) or
transmission to the wireless device (300, 302) in response to receiving the message,

the generic container message varying in content and format according to different
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communication protocols associated with the different types of networks in the group
of different types, the generic container message defined to include:

a container field (712) for providing the network information associated with the
different types of networks and which is formatted in accordance with at least one of: a

technology, a standards organization, or a protocol.

14. The WLAN of claim 13, wherein the generic container message (702) is further
defined to include: a second container field for providing second network information
associated with a second network and which is formatted in accordance with at least

one of: a second technology, a second standards organization, or a second protocol.

15. The WLAN of claim 14, wherein the at least one of the technology, the
standards organization, or the protocol indicated in the container field (712) is different
from the at least one of the second technology, the second standards organization, or

the second protocol indicated in the second container field.

16. The WLAN of claim 14, wherein the second container field is further defined to
include a network identification comprising a System Identification, SID, which

identifies the second network.

17. The WLAN of claim 14, wherein the container field (712) and the second
container field are defined to indicate ones of the different types of networks which

comprise cellular networks.

18. The WLAN of claim 13, wherein the generic container message (702) is further
defined to include: a length field (708) for identifying a variable data length of the

network information provided in the container field (712).

19. The WLAN of claim 13, wherein the container field (712) is further defined to

identify at least one of the different types of networks.
20. The WLAN of claim 13, wherein the generic container message (702) is further

defined to include a tag field (704) which identifies the generic container message (702)

as a generic container message.
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21. The WLAN of claim 13, wherein, when the standards organization is specified
in the generic container message, the container field (712) is further defined to include

a network identification formatted in accordance with the standards organization.

22. The WLAN of claim 13, wherein the container field (712) is defined to indicate

ones of the different types of networks which comprise cellular networks.
23. The WLAN of claim 13, wherein the container field (712) is further defined to

include a network identification comprising a Mobile Network Code, MNC, and Mobile
Country Code, MCC, pair which uniquely identifies the network.
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