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SYSTEMS AND METHODS FOR PROVIDING LOCATION-AWARE WI-FI
ACCESS FOR A PORTABLE DEVICE

BACKGROUND OF THE INVENTION

Certain mobile phone devices, which can be known also as “smart
phones,” can have wireless fidelity (“WiFi™”) and global positioning system
(“GPS”) transceivers, in addition to long range communications technology,
which is typically based upon the Global System for Mobile communications
(“GSM”) or code division multiple access (“CDMA”) mobile phone standards.
While GSM/CDMA are typically used to handle voice services, other
technologies, such as Enhanced Data rates for GSM Evolution (“EDGE”"),
General Packet Radio Service (“GPRS”), and High Speed Downlink Packet
Access (“HSDPA") are typically utilized for data services. However, it is
generally preferable to use WiFi, a short-range technology, for voice and data
services when possible because WiFi is typically available at lower cost than the
above-mentioned technologies, and can provide higher throughput.
Since WiFi is a short range technology with potentially limited availability, users
of conventional mobile phones can have difficulty utilizing the benefits that WiFi
can provide. One way users can utilize WiFi technology is by manually
searching for WiFi access, using trial and error at different locations in hopes of
locating a WiFi access point. This can be disadvantageous because it requires
user intervention, can be time consuming, and is generally inefficient unless the
user knows of the location of WiFi access point. Another approach users of
mobile phones can utilize is to maintain their WiFi transceivers in a continuous
scan mode, where the device searches for available access points. While
utilizing a continuous scan mode generally does not require much user
intervention, the continuous scan mode can be highly power-intensive, and can

reduce the battery life of the mobile phone.

BRIEF SUMMARY OF THE INVENTION
Methods and systems for providing location-aware WiFi access for a
portable device include determining an initial location of the portable device and
transmitting the initial location to a WiFi location provider, wherein the WiFi
location provider comprises locations and WiFi parameters for a plurality of WiFi

access points, wherein each WiFi access point has a corresponding wireless
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range. The locations and the WiFi parameters for a set of WiFi access points are
then received from the WiFi location provider, wherein the set of WiFi access
points are within a radius of the initial location of the portable device. At least
one WiFi access point in the set of WiFi access points is scanned for that
contains the portable device within its wireless range. The portable device then
connects to the at least one WiFi access point, thereby forming a WiFi
connection.

In a further embodiment, in response to receiving the locations and the
WiFi parameters for the set of WIiFi access points and prior to scanning, the
portable device may selectively powering ON a WiFi transceiver when the
location of the portable device falls within the wireless range of the at least one
WiFi access point and when the portable device is moving at a velocity less than
a predetermined velocity. If these conditions are not met, then the WiFi
transceiver remains powered OFF, which may result in power savings for the

portable device.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

Figure 1 illustrates an exemplary embodiment of a system for providing
location-aware WiFi access for a portable device.

Figure 2 illustrates an exemplary embodiment of a process for providing
location-aware WiFi access for a portable device.

Figure 3 illustrates an exemplary embodiment of a system for providing

location-aware WiFi access for a portable device.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to providing location-aware WiFi access for
a portable device. The following description is presented to enable one of
ordinary skill in the art to make and use the invention and is provided in the
context of a patent application and its requirements. Various modifications to the
embodiments and the generic principles and features described herein can be
made. Thus, the present invention is not intended to be limited to the
embodiments shown, but is to be accorded the widest scope consistent with the

principles and features described herein.
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Figure 1 illustrates an exemplary embodiment of a system for providing
location-aware WiFi access for a portable device. The system can include a
mobile device 100, a long-range network connection 102, a base station 104, a
network connection 106, a server 108, and a Wifi location provider 110. The
mobile device 100 may be any electronic device operative to provide voice and
data services over a WiFi connection and that is able to obtain its own location
(i.e., using GPS technology, cell tower triangulation, or another location-
providing technology). The mobile device 100 may be generally any portable,
mobile, or hand-held wireless electronic device that is operative as described
above (e.g., a mobile telephone, a hand-held computer, and the like). The
mobile device 100 can include WiFi transceiver 101, which can be used to
communicate over a WiFi connection, and GPS transceiver 103, which can
provide the location of the portable device 100. The WiFi transceiver 101 and
the GPS transceiver 103 can be each coupled to a processor 112, which can be
configured as described below. The mobile device 100 can also include a non-
volatile memory 114, which can be used to store data on the mobile device 100
as described below.

The mobile device 100 can interact with the base station 104 through the
long-range network connection 102. Long-range network connection 102 can be
a network connection with range greater than a WiFi connection, and can be
based upon a long range communications technology as described above (e.g.,
GSM, CDMA, EDGE, HSDPA and/or GPRS). Base station 104 can function as
a transceiver, and can receive transmissions from the mobile device 100 and
send transmissions to the mobile device 100 using long-range network
connection 102. The base station 104 can be a base transceiver station in an
exemplary embodiment used in mobile telephone communications.

The base station 104 can interact with the server 108 using the network
connection 106. The network connection 106 can be implemented through the
Internet, or any other type of public or private wired or wireless network. The
server 108 can be in communication with WiFi location provider 110. In one
embodiment, the WiFi location provider may be an application executed or
accessed by server 108. In another embodiment, the WiFi location provider may
be a web service. WiFi location provider 110 can include a database (not
shown) that contains the locations and WiFi parameters for a plurality of WiFi

3



WO 2009/137718 PCT/US2009/043204

access points, and, in an exemplary embodiment, is accessible using mobile
phone standards (e.g., GSM or CDMA). The WiFi location provider 110 can, in
an exemplary embodiment, be located on a separate server from the server 108
(e.g., on a server storing a web page that contains the database, or on a
separate server on the same network as the server 108). Alternatively, the WiFi
location provider 110 can be on the server 108.

The system described in Figure 1 can provide location-aware WiFi access
for the portable device 100. The location of the portable device 100 can be used
to determine areas proximate to the portable device 100 where WiFi access is
available. Location-aware WiFi access can be provided without manual
intervention, and the WiFi transceiver 101 can be powered ON only when WiFi
access is available, which can thereby avoid continuous scanning that can be
wasteful in terms of power consumption.

Figure 2 illustrates an exemplary embodiment of a process for providing
location-aware WiFi access for a portable device. The process may begin by
determining an initial location of the portable device 100 (block 200). The initial
location of the portable device 100 can be determined, for example, by using the
GPS transceiver 103, or alternatively by using cell tower triangulation. The initial
location of the portable device 100 may be represented by the coordinates (Xpq,
Ypd; Zpa)-

In an exemplary embodiment, the portable device 100 may receive an
input requesting WiFi use. In one embodiment, the input requesting WiFi use
can be input manually by a user using a graphic user interface for the portable
device 100. This might be done, for example, when the user is aware that the
portable device is located proximate to a WiFi access point, and would like to
take advantage of the superior voice and/or data service that WiFi technology
can provide. In another embodiment, the input requesting WiFi use can be
automatically provided when the user requests to use voice and/or data services.
The initial location is transmitted to a WiFi location provider (e.g., WiFi location
provider 110), wherein the WiFi location provider contains locations and WiFi
parameters for a plurality of WiFi access points, wherein each WiFi access point
has a corresponding wireless range (block 202). For example, the long-range
network connection 102 can be used to transmit the portable device initial
location (Xpd, Ypd, Zpd) t0 the base station 104. In an exemplary embodiment, the
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initial location can be sent to the base station 104 using a simple message
service (“SMS”) text message that is automatically generated (does not require
the user to enter the coordinates). The portable device initial location (X4, Ypd.
Zpd) can then be transferred to the server 108, which can access the WiFi
location provider 110. Also, according to a further embodiment, the initial
location can be transmitted to the WiFi location provider in response to the input
requesting WiFi use.

The location for each WiFi access point within the WiFi location provider
database can be expressed as coordinates in the form (Xap-i, Yap-i, Zap-i), where “i"
can refer to a unique string that identifies each WiFi access point. The wireless
range can be a circle centered at the location for the WiFi access point (Xap-i, Yap-
i, Zapi) With a radius i, which can be stored in the WiFi location provider in an
exemplary embodiment. In another embodiment, the radius r; of all of the WiFi
access points can be estimated to be a typical range (e.g., 50 meters, 100
meters, 500 meters, or any suitable range where effective data transmission can
take place), instead of being stored in the WiFi location provider database.

WiFi parameters can include information needed for a portable device to
establish a WiFi connection with a WiFi access point. For example, WiFi
parameters contained within the WiFi location provider database can include at
least one of the SSID, the channel number, the band, the security key, the
country information element, and the quality of service parameters.

The locations and WiFi parameters are received for a set of N WiFi
access points from the WiFi location provider, wherein the set of N WiFi access
points are within a radius R of the initial location of the portable device (block
204). In an exemplary embodiment, this can be done by having the server 108
guery the WiFi location provider for N WiFi access points most proximate to the
portable device’s initial location. N can be configurable to any predetermined
number desired.

In an exemplary embodiment, the server 108 can, upon receiving the set
of N WiFi access points, compute the radius R, which may correspond, for
example, to the distance between the portable device 100 and the center of the
farthest of the N WiFi access points. In an exemplary embodiment, R can be
computed using the following formula:

R = max (square root(Xap1— Xpd)* + (Yapi — Ypd)* + (Zapi — Zpa)*) for 1<i <N
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Where (Xap-i, Yap-i» Zap-i) are the coordinates of the i WiFi access point and (Xpd,
Ypds Zpd) are the coordinates for the location of the portable device 100.

Figure 3 illustrates an exemplary embodiment of a system for providing
location-aware WiFi access for a portable device. Figure 3 illustrates the set of
N WiFi access points that are received by the portable device, for example.

In the system shown in Figure 3, the server 108 returns to the portable
device 300 the locations (in the form of coordinates) and WiFi parameters for a
set of N =6 WiFi access points that are proximate to the portable device 300.
Access points AP1 302, AP2 304, AP3 306, AP4 308, AP5 310, and AP6 312
have corresponding wireless ranges ry, ry, rs, I4, I, g respectively, which can
also be returned by the server 108. Radius R 314, also returned by the server
108 in the exemplary embodiment, is equal to the distance between the portable
device 300 and the farthest access point AP5 310 within the set of returned
access points. The locations, WiFi parameters, and wireless ranges of access
points AP1 302, AP2 304, AP3 306, AP4 308, AP5 310, and AP6 312 and the
radius R 314 can be sent to the portable device 300 using the long-range
network connection 102, and in the exemplary embodiment can be sent using an
SMS text message.

Referring again to Figure 2, a scan is performed for at least one of the
WiFi access points APT1 in the set of N WiFi access points that contains the
portable device within its wireless range (block 206).

According to a further embodiment, in response receiving the locations
and the WiFi parameters for the set of WiFi access points and prior to scanning,
the portable device can selectively power ON the WiFi transceiver 101 when a
current location of the portable device 100 falls within the wireless range of at
least one of WiFi access point and when the portable device 100 is moving at a
velocity less than a predetermined velocity V. To determine if the portable
device 100 is moving less than the predetermined velocity V, the portable device
100 can utilize the GPS transceiver 103 in the exemplary embodiment. The
threshold velocity V is configurable, and can be set, in an exemplary
embodiment, to be an approximate of a users walking speed of 2
meters/second. However, the threshold velocity V could also be set to be 2-4
meters/second, for example. For example, if the portable device 300 moved with
a velocity less than V=2 meters/second and the portable device 300’s location
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changed to be within the wireless range of access point APT2, then the WiFi
transceiver of the portable device 300 would be powered ON. If the
aforementioned conditions are not met, then the WiFi transceiver 101 would
remain powered OFF, which can result in power savings.

In the case where the portable device 100 is within the wireless range of a
single WiFi access point, the portable device can set the WiFi transceiver 101 to
scan for the WiFi access point on the channel received from the WiFi location
provider 110. In the case where the portable device 100 is within the wireless
range of multiple WiFi access points, then logic can be utilized, in an exemplary
embodiment, to prioritize the WiFi access points (e.g., scan for the access point
most proximate to the portable device 100, scan for the access point with the
highest data transfer rate, etc.). Once a WiFi access point has been selected,
then the scan can be performed using the channel received from the WiFi
location provider 110.

In an exemplary embodiment, the scanning for at least one of the N WiFi
access points may be performed for a predetermined time T, after which the
WiFi transceiver is turned OFF if a response is not received from at least one of
the WiFi access points that contains the portable device within its wireless range.
Failure to receive a response can be interpreted to mean that the WiFi access
point or points that are being scanned for are non-existent and/or malfunctioning.
In an exemplary embodiment, the failure to establish a WiFi connection can be
communicated to the WiFi location provider 110, using an automatically
generated and sent SMS text message, for example. Sending an SMS text
message regarding the failure to establish a WiFi connection can be
advantageous because sending the SMS text message can allow the WiFi
location provider database to be updated, so future attempts to access a non-
functioning WiFi access point can be avoided.

A connection is made to the at least one WiFi access point APT1, thereby
forming a WiFi connection (block 208). In an exemplary embodiment, if the
portable device 100 is within the wireless range of multiple WiFi access points,
then logic can be used, as described above, to select a WiFi access point with
which to form a connection. The WiFi connection can be used to take advantage
of the potentially lower cost and higher throughput that WiFi technology can

provide for voice and data services.
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In an exemplary embodiment, the portable device 100 also contains a non-
volatile memory 114, and a profile can be stored for the WiFi connection on the
non-volatile memory, wherein the profile includes the location of the portable
device at an initial time when the WiFi connection was formed and the WiFi
parameters of the WiFi access point with which the WiFi connection was formed.
The WiFi transceiver can be powered ON at a later time when the portable
device is within a distance 2*d of the current location of the portable device at an
initial time when the WiFi connection was formed, and automatically attempt to
reconnect with the WiFi access point by using the WiFi parameters stored within
the profile for the WiFi connection. The distance d is configurable, and can, for
example, be the typical range of a WiFi access point, 100 meters. However, d
can also be set to be any distance from 50 meters to 200 meters, for example.

By storing the profile for the WiFi connection on the portable device 100,
the portable device 100 is able to reconnect with the WiFi access point at a later
time without being required to receive the location and WiFi parameters for the
WiFi access point from the WiFi location provider 110. This can be
advantageous in terms of saving time and power consumption. Profiles can be
stored on the portable device 100 not only for WiFi access points found using the
WiFi location provider 110, but also for any other WiFi access point utilized by
the portable device 100, including Wi-Fi access points where connections are
established manually by a user or by using WiFi protected setup.

In an exemplary embodiment, a user of the portable device can be
provided directions to change the current location of the portable device to a
suggested location in order to improve the quality of the WiFi connection. The
suggested location can be, for example, closer to the coordinates of the WiFi
access point provided by the WiFi location provider 110. The user can be
prompted for an input confirming that the user is in the suggested location before
attempting to reconnect with the WiFi access point. This can be advantageous,
as illustrated in Figure 3. The user of portable device 300 could be instructed,
using a graphical user interface, to move closer to the nearest WiFi access point
AP2 304. The user could, upon moving into the wireless range of WiFi access
point AP2 304, depress a button on the portable device 300, causing the
portable device to attempt to reconnect with the WiFi access point AP2 304.
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In an exemplary embodiment, the portable device 300 can refresh its WiFi
access point records if the portable device 300 moves to a second location that
is farther than the radius R from the initial location of the portable device 300.
The portable device can then be provided with a new set of WiFi access points
within a radius R2 from its second location.

The second location can be transmitted to the WiFi location provider 110,
where the second location is a distance greater than the radius R from the initial
location of the portable device, as described above. A set of N2 WiFi access
points can be received from the WiFi location provider 110, where the set of N2
WiFi access points are within a radius R2 of the second location of the portable
device.

The WiFi transceiver can then be powered ON when the portable device
is moving at a velocity less than a predetermined velocity V and when the
location of the portable device falls within the wireless range of at least one of
the WiFi access points APT2 within the set of N2 WiFi access points. At least
one of the WiFi access points APT2 that contains the portable device within its
wireless range can be scanned for after selectively powering ON the WiFi
transceiver. A connection can be made with one of the WiFi access points APT2
that contains the portable device within its wireless range, thereby forming a
second WiFi connection, as described above..

A method and system for location-aware WiFi access for a portable
device has been disclosed. The present invention is mainly described in terms
of particular systems provided in particular implementations. However, this
method and system may operate effectively in other implementations. For
example, the systems, devices, and networks usable with the present invention
can take a number of different forms. The present invention will also be
described in the context of particular methods having certain steps. However,
the method and system operate effectively for other methods having different
and/or additional steps or steps in a different order not inconsistent with the
present invention.

The present invention has been described in accordance with the
embodiments shown, and there could be variations to the embodiments, and any
variations would be within the scope of the present invention. For example, the

present invention can be implemented using hardware, software, a computer
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readable medium containing program instructions, or a combination thereof.
Software written according to the present invention is to be either stored in some
form of computer-readable medium such as memory or CD-ROM, or is to be
transmitted over a network, and is to be executed by a processor.
Consequently, a computer-readable medium is intended to include a computer
readable signal, which may be, for example, transmitted over a network.
Accordingly, many modifications may be made without departing from the scope
of the appended claims.

10
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CLAIMS
We Claim:
1. A method for providing location-aware WiFi access for a portable device,
comprising:

determining an initial location of the portable device;

transmitting the initial location to a WiFi location provider, wherein the
WiFi location provider comprises locations and WiFi parameters for a plurality of
WiFi access points, wherein each WiFi access point has a corresponding
wireless range;

receiving the locations and the WiFi parameters for a set of WiFi access
points from the WiFi location provider, wherein the set of WiFi access points are
within a radius of the initial location of the portable device;

scanning for at least one WiFi access point in the set of WiFi access
points that contains the portable device within its wireless range; and

connecting to the at least one WiFi access point, thereby forming a WiFi

connection.

2. The method of claim 1 further comprising in response to receiving the
locations and the WiFi parameters for the set of WiFi access points, selectively
powering ON a WiFi transceiver of the portable device when a current location of
the portable device falls within the wireless range of the at least one WiFi access
point and when the portable device is moving at a velocity less than a
predetermined velocity.

3. The method of claim 2 further comprising powering ON the WiFi
transceiver at a later time when the portable device is within a distance 2*d of
the current location of the portable device at an initial time when the WiFi
connection was formed, and automatically attempting to reconnect with the at
least one WiFi access point by using the WiFi parameters stored within a profile
for the WiFi connection.

4. The method of claim 3 wherein d is configurable.

5. The method of claim 2 further comprising providing directions to a user of
the portable device to change the current location of the portable device to a

11
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suggested location in order to improve quality of the WiFi connection, and
prompting the user for an input confirming that the user is in the suggested

location before attempting to reconnect with the at least one WiFi access point.

6. The method of claim 2 wherein the scanning for the at least one WiFi
access point is performed for a predetermined time, after which the WiFi
transceiver is turned OFF if a response is not received from the at least one WiFi

access point that contains the portable device within its wireless range.

7. The method of claim 1 wherein the transmitting the initial location to a
WiFi location provider is performed using a SMS message, wherein the SMS

message comprises coordinates of the portable device.

8. The method of claim 1 wherein the WiFi parameters comprise at least one
of a SSID, a channel number, a band, a security key, a country information

element, and quality of service parameters.

9. The method of claim 1 wherein the radius comprises a distance between
the portable device and a farthest access point in the set of the WiFi access

points.

10. The method of claim 1 wherein the portable device comprises a non-
volatile memory, further comprising storing a profile for the WiFi connection in
the non-volatile memory, wherein the profile comprises the initial location of the
portable device at an initial time when the WiFi connection was formed and the
WiFi parameters of the at least one WiFi access point with which the WiFi

connection was formed.

11. A portable device that provides location-aware WiFi access, comprising:
a WiFi transceiver; and
a processor, wherein the processor is configured to:
determine an initial location of the portable device;
transmit the initial location to a WiFi location provider, wherein the
WiFi location provider comprises locations and WiFi parameters for a
plurality of WiFi access points, wherein each WiFi access point has a

corresponding wireless range;

12
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receive the locations and the WiFi parameters for a set of WiFi
access points from the WiFi location provider, wherein the set of WiFi
access points are within a radius of the initial location of the portable
device;

scan for at least one WiFi access point in the set of WiFi access
points that contains the portable device within its wireless range; and

connect to the at least one WiFi access point, thereby forming a

WiFi connection.

12. The method of claim 11 further comprising in response to receiving the
locations and the WiFi parameters for the set of WiFi access points, selectively
powering ON a WiFi transceiver of the portable device when a current location of
the portable device falls within the wireless range of the at least one WiFi access
point and when the portable device is moving at a velocity less than a
predetermined velocity.

13. The method of claim 12 wherein the WiFi transceiver is powered ON at a
later time when the portable device is within a distance 2*d of the current
location of the portable device at an initial time when the WiFi connection was
formed, and automatically attempting to reconnect with the at least one WiFi
access point by using the WiFi parameters stored within a profile for the WiFi

connection.

14.  The system of claim 13 wherein d is configurable.

15.  The system of claim 12 wherein a user of the portable device is provided
with directions to change the current location of the portable device to a
suggested location in order to improve quality of the WiFi connection, and
prompting the user for an input confirming that the user is in the suggested
location before attempting to reconnect with the at least one WiFi access point.

16. The system of claim 12 wherein the scanning for the at least one WiFi
access point is performed for a predetermined time, after which the WiFi
transceiver is turned OFF if a response is not received from the at least one WiFi

access point that contains the portable device within its wireless range.
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17.  The system of claim 11 wherein the transmitting the initial location to a
WiFi location provider is performed using a SMS message, wherein the SMS

message comprises coordinates of the portable device.

18. The system of claim 11 wherein the WiFi parameters comprise at least
one of a SSID, a channel number, a band, a security key, a country information

element, and quality of service parameters.

19.  The system of claim 11 wherein the radius comprises a distance between
the portable device and a farthest access point in the set of the WiFi access

points.

20. The system of claim 11 wherein the portable device comprises a non-
volatile memory, further comprising storing a profile for the WiFi connection in
the non-volatile memory, wherein the profile comprises the initial location of the
portable device at an initial time when the WiFi connection was formed and the
WiFi parameters of the at least one WiFi access point with which the WiFi

connection was formed.

21.  An executable software product stored on a computer-readable medium
containing program instructions for providing location-aware WiFi access for a
portable device, the program instructions for:

determining an initial location of the portable device;

transmitting the initial location to a WiFi location provider, wherein the
WiFi location provider comprises locations and WiFi parameters for a plurality of
WiFi access points, wherein each WiFi access point has a corresponding
wireless range;

receiving the locations and the WiFi parameters for a set of WiFi access
points from the WiFi location provider, wherein the set of WiFi access points are
within a radius of the initial location of the portable device;

scanning for at least one WiFi access point in the set of WiFi access
points that contains the portable device within its wireless range; and

connecting to the at least one WiFi access point, thereby forming a WiFi

connection.
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22. The executable software product of claim 21 further comprising program
instructions for: in response to receiving the locations and the WiFi parameters
for the set of WiFi access points, selectively powering ON a WiFi transceiver of
the portable device when a current location of the portable device falls within the
wireless range of the at least one WiFi access point and when the portable

device is moving at a velocity less than a predetermined velocity.

23. The executable software product of claim 22 further comprising program
instructions for: powering ON the WiFi transceiver at a later time when the
portable device is within a distance 2*d of the current location of the portable
device at an initial time when the WiFi connection was formed, and automatically
attempting to reconnect with the at least one WiFi access point by using the WiFi

parameters stored within a profile for the WiFi connection.
24. The executable software product of claim 23 wherein d is configurable.

25. The executable software product of claim 22 further comprising program
instructions for providing directions to a user of the portable device to change the
current location of the portable device to a suggested location in order to
improve quality of the WiFi connection, and prompting the user for an input
confirming that the user is in the suggested location before attempting to

reconnect with the at least one WiFi access point.

26. The executable software product of claim 22 wherein the scanning for the
at least one WiFi access point is performed for a predetermined time, after which
the WiFi transceiver is turned OFF if a response is not received from the at least
one WiFi access point that contains the portable device within its wireless range.

27. The executable software product of claim 21 wherein the transmitting the
initial location to a WiFi location provider is performed using a SMS message,

wherein the SMS message comprises coordinates of the portable device.

28. The executable software product of claim 21 wherein the WiFi parameters
comprise at least one of a SSID, a channel number, a band, a security key, a

country information element, and quality of service parameters.
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29. The executable software product of claim 21 wherein the radius
comprises a distance between the portable device and a center of a farthest of in

the set of the WiFi access points.

30. The executable software product of claim 21 wherein the portable device
comprises a non-volatile memory, and further comprises program instructions
for: storing a profile for the WiFi connection in the non-volatile memory, wherein
the profile comprises the initial location of the portable device at an initial time
when the WiFi connection was formed and the WiFi parameters of the at least

one WiFi access point with which the WiFi connection was formed.

16



WO 2009/137718

PCT/US2009/043204

1/3
Portable
Device
100 Base Station
104
W|F| / Non_ %
Transceiver Volatile N
101
Memory Long Range
114 Network Connection
102
Processor GPS
Transceiver
112 <> 103

Network
Connection
106

Server
108

WiFi Location
Provider
110

FIG. 1



WO 2009/137718 PCT/US2009/043204

2/3

Determine an initial location of the portable device
200

Transmit the initial location to a WiFi location
provider, wherein the WiFi location provider contains
locations and WiFi parameters for a plurality of WiFi
access points, wherein each WiFi access point has a

corresponding wireless range
202

Receive the locations and WiFi parameters for a set
of N WiFi access points from the WiFi location
provider, wherein the set of N WiFi access points are
within a radius R of the initial location of the portable
device
204

|

Scan for at least one WiFi access point in the set of
N WiFi access points that contains the portable
device within its wireless range
206

Connect to the at least one WiFi access point,
thereby forming a WiFi connection
208

FIG. 2



WO 2009/137718

/ Portable
/ Device
/ 300

. —————

308

PCT/US2009/043204

3/3
302 AN
\\\
N 310
304 \
\
\
\
\
|
|
|
|
306 !
!
/
/
/
314 /
/
R ,’

FIG. 3



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2009/043204

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - HO4W 88/00 (2009.01)
USPC - 370/338 :

According to International Patent Classification (IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - HO4W 88/00 (2009.01)
USPC - 370/338

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

MicroPatent, GooglePatents

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
1,2, 5, 6,8-12, 15, 16,
18-22, 25, 26, 28-30
- US 2005/0058112 At (LAHEY et al) 17 March 2005 (17.03.2005) entire document. —————————
3,4,7,13,14,17, 23, 24,
27
Y US 2007/0167174 A1 (HALCROW et al) 19 July 2007 (19.07.2007) entire document. 3,4,7,13,14,17, 23, 24,
27
E] Further documents are listed in the continuation of Box C. D
*  Special categories of cited documents: “T” later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the a]:ﬁhqauon but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international «X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” dpcgmem wltx)ilc;hhmtﬁy thrglw dqubtzaon pl;_iority u::lain)(s)~ or whictllllis step when the document is taken alone
cited to establish the publication date of another citation or other .y g, ment of particular relevance; the claimed invention cannot be
special reason (as specified) . considered g involve an_ inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but laterthan  «g» 4ocument member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
02 July 2009 1 4 JUL Zuﬂq

Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver
P.O. §O).( 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: §71-272.4300

Facsimile No.  571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2005)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report

