
METHOD AND APPARATUSFOR CREATINGAFINGERPRINT
FORAWIRELESS NETWORK: Claim of Priority under 35
U.S.C. 119 [0001] The present Application for Patent
claims priority to Provisional Application No.
60/707,209 entitled "ASSISTED WIRELESS NETWORK ACCESS
POINT SEARCH IN WIRELESS COMMUNICATION NETWORKS" filed
August 10, 2005, and Provisional Application No.
60/753,259 entitled "METHOD AND APPARATUS FOR CREATING
A FINGERPRINT FOR A WIRELESS NETWORK" filed December
21, 2005, and assigned to the assignee hereof and
hereby expressly incorporated by reference herein.
BACKGROUND Field [0002] The present disclosure relates
generally to telecommunications, and amongst other
things, to systems and methods to create a fingerprint
for a wireless network. Background [0003] The demand
for wireless information services has led to the
development of an ever increasing number of wireless
networks. CDMA2000 Ix is just one example of a
wireless network that provides telephony and data
services. CDMA2000 Ix is a wireless standard
promulgated by the Third Generation Partnership
Project 2 (3GPP2) using Code Division Multiple Access
(CDMA) technology. CDMA is a technology that allows
multiple users to share a common communications medium
using spreadspectrum processing. [0004] A competing
wireless network that is commonly employed in Europe
is Global System for Mobile Communications (GSM).
Unlike CDMA2000 Ix, GSM uses narrowband time division
multiple access (TDMA) to support wireless telephony
and data services. [0005] Some other wireless networks
include General Packet Radio Service (GPRS) which
supports high speed data services with data rates
suitable for e-mail and webbrowsing applications, and
Universal Mobile Telecommunications System (UMTS)
which can deliver broadband voice and data for audio
and video applications. 



[0006] These wireless networks can generally be
thought of as Wide Area Networks (WAN)S that employ
cellular technology. Cellular technology is based on a
topology in which a geographic coverage region is
broken up into cells. Within each of these cells is a
fixed Base Transceiver Station (BTS) that communicates
with mobile users. A Base Station Controller (BSC) is
typically employed in the geographic coverage region
to control the BTSs and to interface with the
appropriate gateways to various packetswitched and
circuit-switched networks. [0007] As the demand for
wireless information services continue to increase,
mobile devices are evolving to support integrated
voice, data, and streaming media while providing
seamless network coverage between cellular WANs and
wireless Local Area Networks (LAN)s. Wireless LANs
generally provide telephony and data services over
relatively small geographic regions using a standard
protocol, such as IEEE 802.11, Bluetooth, Home RF,
Ultra-Wideband (UWB), or the like. A LAN may be
provided in an office building, home, or public place.
[0008] The existence of wireless LANs provides a
unique opportunity to increase user capacity in a
cellular WAN by extending cellular communications to
the unlicensed spectrum using the infrastructure of
the wireless LAN. However, precautions should be taken
to prevent excess power consumption when the mobile
device is searching for a wireless LAN. A continuous
search for all wireless LANs in the vicinity of the
mobile device may significantly reduce battery life
because of the sheer number of different frequency
bands that must be scanned. Moreover, some wireless
LANs that may be found through a continuous search may
be of no interest to the mobile device for a variety
of reasons. Accordingly, there is a need in the art
for a mobile device capable of locating wireless LANs
in WAN with minimal search time. SUMMARY [0009] One
aspect of a wireless communications device is
disclosed. The wireless communications device includes
a processor configured to create information relating
to the location of a first communications network
based on one or more reference signals from a second
communications network, and memory configured to store
the 



information.[0010] Computer readable media embodying a
program of instructions executable by a processor, or
processors, to perform a method of communications is
disclosed. The instructions may compriuse instructions
for creating information relating to the location of a
first communications network based on one or more
reference signals from a second communications
network, and instructions for storing the information
in memory. [0011] A method of communications is
disclosed. The method includes creating information
relating to the location of a first communications
network based on one or more reference signals from a
second communications network, and storing the
information in memory. [0012] An apparatus for
communications is disclosed. The apparatus includes
means for creating information relating to the
location of a first communications network based on
one or more reference signals from a second
communications network, and a memory that stores the
information created by the means. [0013] It is
understood that other embodiments of the present
disclosure will become readily apparent to those
skilled in the art from the following detailed
description, wherein it is shown and described only
various embodiments of the disclosure by way of
illustration. As will be realized, the disclosure is
capable of other and different embodiments and its
several details are capable of modification in various
other respects, all without departing from the spirit
and scope of the present disclosure. Accordingly, the
drawings and detailed description are to be regarded
as illustrative in nature and not as restrictive.
BRIEF DESCRIPTION OF THE DRAWINGS [0014] Various
aspects of a wireless communications system are
illustrated by way of example, and not by way of
limitation, in the accompanying drawings, wherein:
[0015] FIG. 1 is a conceptual diagram of a WAN with
several wireless LANs dispersed throughout; [0016]
FIG. 2 is a conceptual diagram of a WAN with multiple
cells and several wireless WANs dispersed throughout; 



[0017] FIG. 3 is a simplified block diagram of a
wireless communications device;[0018] FIG. 4 is a
conceptual diagram illustrating a virtual location for
an access point in a wireless LAN; [0019] FIG. 5 is a
conceptual diagram of a process for creating location
information; and [0020] FIG. 6 is another simplified
block diagram wireless communication device. DETAILED
DESCRIPTION [0021] The detailed description set forth
below in connection with the appended drawings is
intended as a description of various embodiments of
the disclosure and is not intended to represent the
only embodiments in which the disclosure may be
practiced. The detailed description includes specific
details for the purpose of providing a thorough
understanding of the disclosure. However, it will be
apparent to those skilled in the art that the
disclosure may be practiced without these specific
details. In some instances, well known structures and
components are shown in block diagram form in order to
avoid obscuring the concepts of the disclosure. [0022]
In the following detailed description, various
concepts will be described in the context of a
wireless communications device searching for a
wireless LAN in a cellular WAN. Specific examples of a
wireless device capable of operation in a CDMA2000 Ix
network with IEEE 802.1 1 capability will be
described, however, those skilled in the art will
readily appreciate the principles in these examples
can be extended to other wireless devices capable of
accessing multiple networks. By way of example, a
wireless device may be configured to search for WCDMA
networks that overlay a GSM network. Accordingly, any
reference to a cellular CDMA device capable of
communicating with an IEEE 802.11 network, or any
other specific embodiment, is intended only to
illustrate various aspects of the present disclosure,
with the understanding that these aspects have a wide
range of applications. [0023] FIG. 1 is a conceptual
diagram of a cellular WAN. The cellular WAN 100 may
employ any number of cells to provide wireless
coverage over a geographic region. A BTS may be
provided in each cell of the WAN 100 to provide an air
interface to wireless communication devices. A BSC may
be used to manage and coordinate the 



BTSs in the WAN 100 and to provide an interface to
various packet-based and circuitswitched networks. For
illustrative purposes, a single cell is shown in FIG.
1 with aBTS 102 serving all wireless devices under
control of a BSC 104. A mobile switching center (MSC)
106 may be used to provide a gateway to a Public
Switched Telephone Network (PSTN) 108 and the Internet
112. [0024] Dispersed throughout the cellular WAN 100
are several wireless LANs. For illustrative purposes,
three wireless LANs 11Oa-HOc are shown. The wireless
LANs 11Oa-HOc may be IEEE 802.11 networks, or any
other suitable networks. Each wireless LAN 11Oa-110c
includes one or more access points (not shown) to the
Internet 112. The MSC 106, or a Mobile Gateway (MGW)
116, may be used to interface the wireless LANs
11Oa-HOc to the PSTN 108. A wireless communications
device 114 can access other IP devices connected to
the Internet 112 through a wireless LAN or one or more
BTSs in the WAN 100. [0025] The wireless device 114
may be any suitable device capable of both cellular
WAN and wireless LAN communications, such as a
wireless phone, personal digital assistant (PDA),
laptop computer, personal computer (PC), transceiver,
modem, camera, game console, or the like. As the
wireless device 114 moves throughout the cellular WAN
100, it may pass through the coverage range of one or
more wireless LANs 110a- 110c. [0026] In principle,
the wireless device 114 can detect the presence of
each wireless LAN llOa-llOc by continuously searching
for beacon signals as it moves through the cellular
WAN 100. Each time the wireless device 114 detects a
wireless LAN, it can decide whether or not to switch
over to the wireless LAN to access the PSTN 108. This
process, however, requires the wireless device 114 to
scan a wide spectrum of frequencies and dedicate
significant processor resources to support the search,
resulting in increased power consumption and reduced
battery life. [0027] A more economical approach in
terms of power consumption is to search only when the
wireless device 114 is in the vicinity of a wireless
LAN suitable for access. Whether or not a wireless LAN
is suitable for access will be a determination unique
to each wireless device. By way of example, a wireless
device may determine that a 



wireless LAN is suitable for access because it is
deployed in the user's home or in his or her office
building. The same user may be prohibited from
accessing a wireless LAN in the office building of a
business competitor or a high security government
facility. In some instances, it may not be desirable
to access a wireless LAN, which otherwisewould allow
uninhibited access, that a user passes while traveling
along the highway in an automobile. In the latter
case, even if the discovery of such a wireless LAN is
conducted in a timely fashion, the handoff back and
forth between the cellular WAN and the wireless LAN
may introduce undesirable latencies and increase the
probability of a dropped call. [0028] An embodiment of
a wireless device that searches for a suitable WLAN
only when in the vicinity thereof will now be
described with reference to FIG. 2. FIG. 2 is a
conceptual diagram of a WAN with multiple cells. A BTS
102a-102c is located in each cell 202a-202c,
respectively. Each BTS 102a-102c transmits a pilot
signal which can be used by the wireless device 114 to
synchronize with one or more BTSs and to provide
coherent demodulation of the transmitted signal once
the wireless device 114 is synchronized to a BTS. The
pilot signals may be spread-spectrum signals, or any
other type of suitable reference signals. In the case
of spread-spectrum pilot signals, each is spread with
a different phase offset of the same PN code. The
phase relationship may be maintained by synchronizing
the pilot signals to a common time reference such as
the Navstar Global Positioning satellite navigation
system. The different phase offsets allow the wireless
device 114 to distinguish between the three BTSs
102a-102c. The wireless device 114 generally
establishes a connection with the BTS having the
strongest pilot signal. [0029] As the wireless device
114 moves throughout the cellular WAN 100, it monitors
the pilot signals from the different BTSs 102a-102c to
assist in BTS handoffs as the wireless device 114
crosses cellular boundaries. The pilot signals may
also be used to determine the whereabouts of wireless
LANs suitable for access by the wireless device 114.
By way of example, the wireless device 114 may observe
at any particular location with the WAN 100 n BTS
pilot signals with measurable signal strength. These
pilot signals can be characterized by, one or both of
two vectors, X1, . . ., Xn, and yl . . ., yn, 



where x is the signal strength of the pilot signal and
y is the signal phase of the pilot signal. The pair of
vectors is conceptually a fingerprint, or a signature,
of the location of the wireless device 114. This
fingerprint may be compared against a database
containing the fingerprint of each wireless LAN
suitable for access. Should the wireless device 114
find a fingerprint in the database that matches its
current fingerprint, it can use the information
contained in that entry to search for and access the
corresponding wireless LAN.[0030] FIG. 3 is a
simplified block diagram illustrating an example of a
wireless device. The wireless device 114 may be
implemented in a variety of fashions. In at least one
embodiment, the wireless device 114 includes a
processor 302 which communicates with a number of
peripheral devices via a system bus 304. Although the
processor 302 is shown as a single entity for the
purposes of explaining the operation of the wireless
device 114, those skilled in the art will understand
that the functionality of the processor 302 may be
implemented with one or more physical processors. By
way of example, the processor 302 may be implemented
with a microprocessor that supports various software
applications. These software applications may be used
to control and manage the operation of the wireless
device 114, as well as provide an interface to a
keypad 305 and display 306. The processor 302 may also
include a digital signal processor (DSP) (not shown)
that performs certain processing functions.
Alternatively, the processor 302 may be implemented
with application specific integrated circuits (ASIC),
field programmable gate array (FPGA)s, programmable
logic components, discrete gates or transistor logic,
discrete hardware components, or the like, either
alone or in combination with a microprocessor and/or a
DSP. Accordingly, the term "processor" is to be
construed broadly to cover one or more entities in a
wireless device that is capable of processing digital
baseband information. The manner in which the
processor 302 is implemented will depend on the
particular application and the design constraints
imposed on the overall system. Those skilled in the
art will recognize the interchangeability of hardware,
firmware, and software configurations under these
circumstances, and how best to implement the described
functionality for each particular application. 



[0031] The peripheral devices may include memory 308.
The memory 308 may be implemented in a variety of ways
depending on the specific application and the overall
design constraints of the wireless device. By way of
example, the memory 308 may include a non-volatile
permanent storage medium for holding large programs
such as the basic input/output system (BIOS) and the
operating system. These programs may be loaded into
Random Access Memory (RAM), which is also part of the
memory 308. Software applications that are launched by
the user may also be loaded into RAM from the
non-volatile permanent storage medium. The memory 308
may also include caches to further increase the speed
of memory access by the processor 302. Those skilled
in the art will understand that the term "memory" used
throughout this disclosure includesany suitable
storage medium, whether such storage medium resides on
the processor 302, is external to the processor 302,
or is distributed across any number of entities within
the wireless device 114. [0032] The wireless device
114 may also include a cellular transceiver 310 and a
wireless LAN transceiver 312. In at least one
embodiment of the wireless device 114, the cellular
transceiver 310 is capable of supporting CDMA2000 Ix
communications, and the wireless LAN transceiver 312
is capable of supporting IEEE 802.11 communications.
In the embodiment shown in FIG. 3, each transceiver
310, 312 has a separate antenna 314, 316,
respectively, but the transceivers 310, 312 could
share a single broadband antenna, and may comprises a
single transceiver or multiple transceivers. [0033]
The processor 302 may be configured to maintain a
database that includes the fingerprint for each
wireless LAN suitable for access by the wireless
device 114. The database may be maintained on some
non-volatile storage medium in the wireless device
114, and loaded into RAM, cache, and/or general file
registers during operation. Along with each
fingerprint, the database may include the identity and
operating frequency of the corresponding wireless LAN.
[0034] The database may be constructed in any number
of ways. By way of example, the database may be
constructed through a learning process. In one
embodiment of a wireless device 114, the learning
process may be user initiated. In this embodiment, the



wireless device 114 does not initiate a search for an
unknown wireless LAN on its own, but permits the user
to initiate a search. The user may initiate a search
by making one or more entries on the keypad 304, or by
depressing a separate key (not shown) on the wireless
device 114. When the user initiates a search, the
processor 302 scans the frequency of the wireless LAN
transceiver 312 in search of a beacon signal from an
access point. Should the wireless device 114 detect a
beacon signal from a wireless LAN, a fingerprint may
be created and stored in the database. The fingerprint
of the wireless LAN is created from the list of pilot
signals received by the cellular transceiver 310 from
the various BTSs in the WAN. An example of a database
entry for a wireless LAN fingerprint is shown
below.[0035] The first column of the table refers to
the cellular WAN. Although not discussed, the various
concepts described throughout this disclosure may be
extended to a communications system with multiple
cellular WANs. For example, a wireless device roaming
outside its home network territory or in a foreign
country may be served by a network other than its home
service provider network. The visited WAN would be
listed in this first column if a suitable wireless LAN
can be accessed by the wireless device. The second
column refers to the identity of the wireless LAN,
such as the MAC address of the access point or set of
access points for the wireless LAN. Typically, the MAC
address is included in the beacon signal transmitted
by the access point in the wireless LAN, and
therefore, is ready available to the wireless device
114. The third column refers to the frequency that the
wireless LAN transceiver 312 was tuned to when the
processor 302 detected the beacon signal from the
access point. The two remaining columns include the
values that comprise the fingerprint itself. It
includes a signal strength and signal phase
measurement for each pilot signal received by the
cellular transceiver 310 from the n BTSs in the WAN.
[0036] The signal strength or signal phase of the
pilot signals that make up the fingerprint may have
values that vary (even for the same location) or are
difficult to measure with a high degree of accuracy.
Thus, a margin can be built into the database to
effectively increase the size of the fingerprint. This
margin is represented by a "deviation" variable in the
fingerprint. An example is shown below for a database 



entry. [0037] FIG. 4 is a conceptual block diagram
illustrating of a wireless device in the vicinity of a
wireless LAN suitable for access. The wireless LAN 110
includes an access point 302 located a certain
distance from the wireless device 114. A region 304
surrounding the access point 302 indicates the virtual
location of the access point 302. The virtual location
of the access point 302 can be enlarged by increasing
the deviation variables, and similarly reduced by
decreasing the deviation variables. The amount
ofdeviation applied to the signal strength and signal
phase measurement will vary depending on the
particular application and the overall design
constraints imposed on the system. A large deviation,
for example, may reflect a design decision to place
more importance on detecting a wireless LAN at the
expense of false alarms that would trigger futile
searches for the target wireless LAN. In other words,
if the deviation variables in the fingerprint of a
wireless LAN result in a significantly large virtual
location for the access point 302, then the wireless
device 114 may determine that it should search for and
access the wireless LAN when it is not within the
range of the beacon signal. If, however, the virtual
location of the access point is too small, then there
may be instances where the wireless device 114 remains
connected to the cellular WAN even though it is in the
vicinity of a wireless LAN suitable for access. [0038]
Instead of, or in addition to, the learning method
just described, database entries may be created when a
user places a call on the wireless device 114 while in
the vicinity of a suitable wireless LAN. Returning to
FIG. 3, the processor 302 scans the frequency of the
wireless LAN transceiver 312 in search of a beacon
signal every time a user places a call on the wireless
device 114. If the processor 302 detects a beacon
signal, it uses the BTS pilot signals received from
the WAN to create a fingerprint of the wireless LAN.
The fingerprint, along with the MAC address acquired
from the beacon signal and the tuning frequency of the
wireless LAN transceiver 312, may then be stored in
the database by the processor 302. [0039] The drawback
of the latter method is that a fingerprint for every
wireless LAN discovered by the processor 302 is
created and stored in the database, even if a
particular wireless LAN is of no interest to the
wireless device 114. By way of 



example, a user in an automobile moving along a
highway may not wish to store in the database a
fingerprint for a wireless LAN that he or she happens
to be pass while placing a call. To address this
situation, the processor 302 may be configured to
update the database with a fingerprint for a wireless
LAN only when the processor 302 discovers that
wireless LAN multiple times within a certain time
period. More specifically, when a user places a call
on the wireless device 114 in the vicinity of a
wireless LAN for the first time, the processor 302
locates the beacon signal and acquires the MAC address
for the corresponding access point. However, instead
of creating a fingerprint and updating the database,
the processor 302 merely logs the MAC address in the
memory 308, sets a counter, and time stamps the entry.
The next time the userplaces a call on the wireless
device 114 in the vicinity of the same wireless LAN,
the processor 302 acquires the MAC address from the
beacon signal, and compares the MAC address to
existing log entries in the memory 308. If a match is
found, the counter is incremented and its output
compared to a threshold. If the counter output meets
or exceeds the threshold, the processor 302 creates a
fingerprint for the wireless LAN, and stores the
fingerprint in the database, along with the MAC
address and the tuning frequency of the wireless LAN
transceiver 312. If, on the other hand, the counter
output does not meet the threshold, then the processor
302 does not update the database. Should an excessive
amount of time elapse since the time stamp was made,
before the counter output reaches the threshold, the
counter is decremented, and the time stamp associated
with the stale entry removed. [0040] Alternatively,
the processor 302 may be configured to update the
database with a fingerprint for a wireless LAN only
when the processor 302 discovers the wireless LAN
while the wireless device 114 is stationary. This
method prevents the processor 302 from updating the
database with the fingerprint of a wireless LAN that a
user in an automobile happens to be passing when a
call is placed. The manner in which the wireless
device 114 determines whether it is moving or
stationary may be implemented in a variety of
fashions. By way of example, the processor 302 could
monitor the change in phase of the pilot signals
received by the cellular transceiver 310. If the phase
of the pilot signals change over time, assuming
nominal environmental conditions, the 



processor 302 determines that the wireless device 114
is moving, and therefore, does not update the database
with the fingerprint of any wireless LAN that it may
discover. If, on the other hand, the phase of the
pilot signals are relatively stable, the processor 302
determines that the wireless device 114 is stationary.
Once this determination is made, the processor 302
scans the frequency of the wireless LAN transceiver
312 in search of a beacon signal. If successful, the
processor 302 acquires the MAC address from the beacon
signal, creates a fingerprint using the BTS pilot
signals from the WAN, and then enters this information
into the database along with the tuning frequency of
the wireless LAN transceiver 312. [0041] In an
extension of the described learning method, if a
wireless LAN has not been found when scanning the
wireless LAN transceiver 312 while the wireless device
114 is stationary, the processor 302 does not repeat
the scan unless the wireless device 114 has moved
sufficient distance from the last unsuccessful scan,
and it is determined that thewireless device 114 is
once again stationary. This methodology is
particularly useful in case the wireless device 114 is
moving slowly (e.g. the user is strolling in a
shopping mall), and the motion is slow enough that it
appears stationary due to the necessary measurement
error tolerance associated with the decision to
trigger a scan of the wireless LAN transceiver 312.
[0042] Another example of a learning methodology that
may be employed by the processor 302 involves periodic
searches for a wireless LAN. A timer may be used to
generate periodic triggers that force the processor
302 into a search mode. In the search mode, the
processor 302 scans the frequency of the wireless LAN
transceiver 312 in search of a beacon signal from an
access point. If the processor 302 detects a beacon
signal, it acquires the MAC address for the
corresponding access point, creates a fingerprint for
the wireless LAN using the BTS pilot signals from the
WAN, and enters this information into the database
along with the tuning frequency of the wireless LAN
transceiver 312. The same conditions discussed earlier
may be imposed upon the processor 302 to prevent the
database from being updated with wireless LANs that
are unsuitable for access by the wireless device 114.
[0043] The processor 302 may be further configured to
remove from the database 



fingerprints of wireless LANs that have not been
accesses by the wireless device 114 for an extended
period of time. This function may be implemented by
establishing a counter or timer for each fingerprint
in the database. The counter or timer for each
fingerprint can be reset every time its corresponding
wireless LAN is accessed by the wireless device. In
this implementation, the processor 302 periodically
deletes from the database all information relating to
a wireless LAN whose counter or timer has expired.
Alternatively, the processor 302 may time stamp each
fingerprint in the database every time its
corresponding wireless LAN is accessed. With this
latter approach, the processor 302 maintains real time
clock or can otherwise receive real time (for example
from the WAN), and deletes information in the database
for each wireless LAN having an aged time stamp.
[0044] The wireless device 114 may also be
pre-provisioned with the fingerprint of one or more
wireless LANs. That is, the fingerprint for a wireless
LAN, along with the MAC address for the corresponding
access point and the operating frequency of the
wireless LAN, may be programmed into the database when
the wireless device 114 isactivated by the service
provider. Pre-provisioning may be useful, for example,
when a business issues wireless telephones to all its
employees. [0045] Returning to FIG. 1, the wireless
device 114 maintains a fingerprint of its current
location from the BTS pilot signals in the WAN 100.
This fingerprint changes as the wireless device 114
moves. As discussed earlier, the fingerprint for the
wireless device 114 created from n BTS pilot signals
can be characterized by two vectors, X1, . . ., Xn,
and yi, . . ., yn. The fingerprint of the wireless
device 114 is continuously, or periodically, compared
against the fingerprints in the database for a match
using a suitable algorithm. The algorithm that is used
may vary depending upon the performance parameters and
the overall design constraints imposed on the system.
For the purposes of illustration, an example of an
algorithm is provided below. | xi-Si| < di and Iyi -
pil < qi fori = l , ..., n. If the above condition is
satisfied for all n values for a database entry, the
processor in the wireless device 114 then checks to
see if the following condition is satisfied: SUM IXi -
s;| < X or SUM | yi - pi| < Y, where X and Y are
threshold values. 



If either of the latter conditions are satisfied for
the database entry, then the wireless device 114 tunes
the wireless LAN transceiver to the appropriate
operating frequency and searches for a beacon signal
with the appropriate MAC address. As discussed
earlier, the operating frequency and MAC address are
stored in the database for each wireless LAN
fingerprint. [0046] Once the wireless device 114
locates the wireless LAN 110b, it sends a handoff
request to a server (not shown) on the IP network 112.
The server sends a handoff message to the MSC 106. The
handoff message is used by the MSC 106 to notify the
BTS 102 of the handoff to the wireless LAN HOb. The
server also sends a handoff command to the wireless
device 114. In response to the handoff command, the
wireless device 114 tears down the existing air
interface with the BTS 102 and establishes a new air
interface with the access point in the wireless LAN
110b. Once the new air interface is established with
the access point in the wireless LAN HOb, the server
signals the MSC 106 to indicate that the handoff is
complete. The wireless device 114 can now support
cellular services using the wireless LAN 110b.[0047]
The wireless device 114, while being served by the
wireless LAN HOb, may periodically tune into the WAN
and compare parameters in the wireless LAN fingerprint
with the measurements while within the confines in the
wireless LAN 110b coverage region. These measurements
may be used to update the fingerprint information for
wireless LAN HOb, e.g. to adjust boundaries by
broadening phase deviation vectors. The frequency of
these periodic measurements can be relatively low when
the wireless LAN signal is strong, and should increase
as the signal weakens, possibly indicating edge of the
wireless LAN coverage region. [0048] As the wireless
device 114 moves through the coverage region of the
wireless LAN 110b, the wireless LAN signal strength
that it measures may vary as a function of distance
from the wireless LAN access point, obstacles on the
radiation path, antenna radiation patterns and other
factors. Should the signal strength measured at the
wireless device 114 fall below a threshold, the
wireless device 114 may initiate a handoff back to the
cellular WAN 100. The handoff back to the cellular WAN
100 may be initiated by the wireless device 114 by
sending a handoff request to a server (not shown) on
the IP 



network 112. Having maintained synchronization with
the WAN 100 by means of taking occasional measurements
of the WAN 100 while being served by the wireless LAN
110b, the mobile device 114 knows the target BTS or
set of BTSs which will be involved in the handoff.
This is information is passed to the server. The
server sends a handoff message to the MSC 106 as part
of the handoff procedure. The handoff message is used
by the MSC 106 to find a target BTS. The target BTS
may be the BTS 102 shown in FIG. 1, or any other BTS
in the cellular WAN 100. The MSC 106 then notifies the
target BTS to prepare resources for the handoff and
sends a handoff command back to the server. In
response to the handoff command, the server instructs
the wireless device 114 to move to the target BTS. The
wireless device 114 accomplishes this by tearing down
the existing air interface with the access point in
the wireless LAN 110b and establishing air interface
with the target BTS. Once the air interface is
established with the target BTS, the target BTS
signals the MSC 106 to indicate that the handoff is
complete, and the wireless device 114 resumes use of
the cellular WAN 100. [0049] FIG. 5 is a conceptual
diagram of a process for creating location
information. A search for a first communication
network is initiated, block 500. The first
communication network may be a WLAN. The search for
the first communicationnetwork may be initiated, at
the wireless communication device, when a call over a
WAN is placed from the wireless communication device.
Alternatively, the search may be periodic, or based
upon one or more other criteria. After initiation of
the search, one or more access points of the WLAN
network may be detected, block 505. Ih some aspects,
the detection may be based upon receiving beacons from
one or more access points, during a search period.
Other detection mechanisms may also be utilized.
[0050] The location information for the access points
may then be generated, block 510. The location
information may include a fingerprint, including one
or of signal strength, signal strength deviation,
phase, and/or phase deviation information. Additional
and alternative information, including, for example,
frequency and BSS ID for an access point, may also be
utilized as part of the location information. The
resulting information is then stored in a memory,
block 515. 



[0051] In the case, where no network is detected, the
process terminates. Also, it should be noted that
blocks 500 and 505 are optional, for the creation of
location information. [0052] FIG. 6 is another
simplified block diagram wireless communication
device. A means for creating location information 610
is coupled with a memory 615 that stores the location
information. The location information may be any of
the location information of a WLAN network with
respect to a WAN network, as described herein. In some
aspects, a means for determining network locations
600, including a means for initiating a search for a
network 605, may be coupled with the mans for creating
location information 610. [0053] The various
illustrative logical blocks, modules, circuits,
elements, and/or components described in connection
with the embodiments disclosed herein may be
implemented or performed with a general purpose
processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a
field programmable gate array (FPGA) or other
programmable logic component, discrete gate or
transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions
described herein. A general-purpose processor may be a
microprocessor, but in the alternative, the processor
may be any conventional processor, controller,
microcontroller, or state machine. A processor may
also be implemented as a combination of computing
components, e.g., a combination of a DSP and
amicroprocessor, a plurality of microprocessors, one
or more microprocessors in conjunction with a DSP
core, or any other such configuration. [0054] The
methods or algorithms described in connection with the
embodiments disclosed herein may be embodied directly
in hardware, in one or more instructions executed by a
processor, or in a combination of the two. The
software may reside as one or more instructions in RAM
memory, flash memory, ROM memory, EPROM memory, EEPROM
memory, registers, hard disk, a removable disk, a
CD-ROM, or any other form of storage medium known in
the art. A storage medium may be coupled to the
processor such that the processor can read information
from, and write information to, the storage medium. In
the alternative, the storage medium may be integral to
the 



processor. [0055] The previous description is provided
to enable any person skilled in the art to practice
the various embodiments described herein. Various
modifications to these embodiments will be readily
apparent to those skilled in the art, and the generic
principles defined herein may be applied to other
embodiments. Thus, the claims are not intended to be
limited to the embodiments shown herein, but is to be
accorded the full scope consistent with the language
claims, wherein reference to an element in the
singular is not intended to mean "one and only one"
unless specifically so stated, but rather "one or
more." AU structural and functional equivalents to the
elements of the various embodiments described
throughout this disclosure that are known or later
come to be known to those of ordinary skill in the art
are expressly incorporated herein by reference and are
intended to be encompassed by the claims. Moreover,
nothing disclosed herein is intended to be dedicated
to the public regardless of whether such disclosure is
explicitly recited in the claims. No claim element is
to be construed under the provisions of 35 U.S.C. 112,
sixth paragraph, unless the element is expressly
recited using the phrase "means for" or, in the case
of a method claim, the element is recited using the
phrase "step for." WHAT IS CLAIMED IS:CLAIMS 1. A
wireless communications device, comprising: a
processor configured to create information relating to
the location of a first communications network based
on one or more reference signals from a second
communications network; and memory configured to store
the information. 2. The wireless communications device
of claim 1 wherein the information comprises a
fingerprint of the first communications network. 3.
The wireless communications device of claim 2 wherein
the fingerprint comprises phase information for the
one or more reference signals. 4. The wireless
communications device of claim 3 wherein the
fingerprint comprises phase deviation information for
the one or more reference signals, the phase 



deviation information being related to a virtual size
of the coverage region for an access point in the
first communications network. 5. The wireless
communications device of claim 2 wherein the
fingerprint comprises signal strength information for
the one or more reference signals. 6. The wireless
communications device of claim 5 wherein the
fingerprint comprises signal strength deviation
information for the one or more reference signals, the
signal strength deviation information being related to
a virtual size of a coverage region for an access
point in the first communications network. 7. The
wireless communications device of claim 2 wherein the
fingerprint comprises the operating frequency of an
access point in the first communications network. 8.
The wireless communications device of claim 1 wherein
the processor is further configured to create the
information in the memory by detecting the first
communications network in response to a user initiated
search, establishing a fingerprint for the first
communications network using the one or more reference
signals from the second communications network, and
storing the fingerprint in the memory9. The wireless
communications device of claim 1 wherein the processor
is further configured to create the information in the
memory by detecting the first communications network
during a search initiated by the processor,
establishing a fingerprint for the first
communications network using the one or more reference
signals from the second communications network, and
storing the fingerprint in the memory. 10. The
wireless communications device of claim 9 wherein the
processor is further configured to initiate the search
when a call is placed by a user on the wireless
communications device. 11. The wireless communications
device of claim 9 wherein the processor is further
configured to initiate the search. 12. The wireless
communications device of claim 1 1 wherein the
processor is further configured to detect whether the
wireless communications device is stationary or in
motion, and initiate the search only after determining
that the wireless communications device is stationary.



13. The wireless communications device of claim 11
wherein the processor is further configured to detect
whether the wireless communications device is
stationary or in motion, and initiate the search only
after determining that wireless communications device
has moved since a previous unsuccessful search by the
processor. 14. The wireless communications device of
claim 1 wherein the processor is further configured to
delete the information from the memory after a time
period has past since the processor last accessed the
first communications network. 15. The wireless
communications device of claim 1 wherein the first
wireless communication network is a wireless LAN and
the second wireless communication network is a WAN.
16. Computer readable media including instructions
executable by one or more processors, the instructions
comprising: instructions for creating information
relating to the location of a first communications
network based on one or more reference signals from a
second communications network; andinstructions for
storing the information in memory. 17. A method of
communications, comprising: creating information
relating to the location of a first communications
network based on one or more reference signals from a
second communications network; and storing the
information in memory. 18. The method of claim 17
wherein creating the information comprises creating a
fingerprint of the first communications network. 19.
The method of claim 18 wherein creating the
fingerprint comprises creating phase information for
the one or more reference signals. 20. The method of
claim 19 wherein creating the fingerprint comprises
creating phase deviation information for the one or
more reference signals, the phase deviation
information being related to a virtual size of the
coverage region for an access point in the first
communications network. 



21. The method of claim 18 wherein creating the
fingerprint comprises creating signal strength
information for the one or more reference signals. 22.
The method of claim 2 1 wherein creating the
fingerprint comprises creating signal strength
deviation information for the one or more reference
signals, the signal strength deviation information
being related to a virtual size of a coverage region
for an access point in the first communications
network. 23. The method of claim 17 further comprising
detecting the first communications network and
establishing a fingerprint for the first
communications network using the one or more reference
signals from the second communications network. 24.
The method of claim 23 further comprising initiating a
search to detect the first communications network when
a call is placed by a user. 25. The method of claim 24
further comprising detecting whether a wireless
communications device is stationary or in motion, and
wherein initiating the searchcomprises initiating the
search after determining that the wireless
communications device is stationary. 26. The method of
claim 24 further comprising detecting whether a
wireless communications device is stationary or in
motion, and wherein initiating the search comprises
initiating the search after determining that the
wireless communications device has been in motion
since a previous unsuccessful search. 27. The method
of claim 17 wherein the first wireless communication
network is a wireless LAN and the second wireless
communication network is a WAN. 28. An wireless
communication apparatus, comprising: means for
creating information relating to the location of a
first communications network based on one or more
reference signals from a second communications
network; and a memory coupled with the means that
stores the information. 29. The wireless communication
apparatus of claim 28 wherein the means for creating
the information comprises means for creating a
fingerprint of the first communications network. 



30. The wireless communication apparatus of claim 29
wherein the means for creating the fingerprint
comprises means for creating phase information for the
one or more reference signals. 31. The wireless
communication apparatus of claim 30 wherein the means
for creating the fingerprint comprises means for
creating phase deviation information for the one or
more reference signals, the phase deviation
information being related to the virtual size of a
coverage region for an access point in the first
communications network. 32. The wireless communication
apparatus of claim 29 wherein the means for creating
the fingerprint comprises means for signal strength
information for the one or more reference signals. 33.
The wireless communication apparatus of claim 32
wherein the means for creating the fingerprint
comprises means for creating signal strength
deviationinformation for the one or more reference
signals, the signal strength deviation information
being related to a virtual size of a coverage region
for an access point in the first communications
network. 34. The wireless communication apparatus of
claim 28 further comprising means for detecting the
first communications network and means for
establishing a fingerprint for the first
communications network using the one or more reference
signals from the second communications network. 35.
The wireless communication apparatus of claim 34
wherein the means for detecting comprises means for
initiating a search when a call is placed by a user.
36. The wireless communication apparatus of claim 28
wherein the first wireless communication network is a
wireless LAN and the second wireless communication
network is a WAN. 


