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AGENT-BASED BANDWIDTH MONITORING FOR PREDICTIVE
NETWORK SELECTION
CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit under 35 U.S.C. Section 119 of U.S.
Provisional Patent Application No. 61/382,548, titled “NETWORK IDENTIFICATION
FOR DEVICES USING GLOBAL POSITIONING SERVICES (GPS)”, filed September
14, 2010, which is hereby incorporated by reference in its entirety.
BACKGROUND OF THE INVENTION
Field of the Invention
[0002] The present invention relates to computing devices and network selection.
More specifically, it relates to network selection using bandwidth availability.
Description of the Related Art
[0003] Currently, mobile and nomadic devices frequently connect to a wireless
network, primarily for Internet access but also for accessing a cellular network. Wireless
networks may be found in numerous locations and are common in many geographical
areas, but may are also not available in many places or provide weak or spotty coverage.
A user is often able to see on her device, whether a smartphone, a tablet device, or a
laptop, which wireless networks are available for her to connect to (some may be free
and others may require a tariff or fee).
[0004] These wireless network connections emanate from wireless access points,
towers, or other wireless network transmission devices that are close to the user. Each
wireless network has a so-called “signal strength.” This is often shown on a monitor or
screen as a row of bars increasing in height (from left to right) to indicate how strong a
signal is. This is by far the most prevalent way and often the sole visual indicator users
use to determine which network they believe would provide the best coverage. The
greater number of bars, the stronger the signal is. Users assume that the network with
the highest number of bars will provide the best coverage and it is this network that the
user connects to. Often this is the network that is closest to the user.
[0005] Network signal strength is typically found by performing a scanning
function.  That is, a device may be constantly scanning an area for available networks
and storing data on each network’s signal strength, or it may perform such scanning
periodically. This scanning performed by the device, whether it is constant or periodic,
consumes a significant amount of battery power. It is, in fact, a fairly power-intensive
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function and may drain a device’s battery life. It would be preferable to not have the
device constantly or intermittently perform this network scanning function so that the
device can conserve power.
[0006] It would also be desirable if a device, when providing information to a user
relating to available networks, provide more intelligence or information as to network
strength. In some cases signal strength may not be the best indicator of which network
to connect to. A network having the strongest signal strength may not be the best
performing network available to the user. As described in the present invention, a
network may also be measured by bandwidth. It would be desirable to use at least one
other factor in selecting a network and preferably one that did not consume battery
power of the device.

SUMMARY OF THE INVENTION
[0007] In one aspect of the invention, a method of selecting a network is
described. A service provider receives a request from a mobile device or other
computing device for bandwidth data for networks in the device’s geographic location.
The request contains the geographic location of the device which may be in the form of
GPS coordinates. It may also be derived by other means, such as signal strength of
networks in proximity to the device. Once the request is received, the service provider
retrieves bandwidth data of the networks near the device from a database or repository.
The database contains various types of data, including bandwidth data for networks,
network identifiers, location data, and may also include signal strength data. The service
provider transmits the bandwidth data to the device either over the Internet or via a
cellular data network. The device then selects a network based on the bandwidth data it
received and may not take into consideration the network’s signal strength. Thus, the
device may connect to a network that has the weakest signal strength (the conventional
metric for selecting a network) but has the best throughput or pipe performance.
[0008] In another aspect of the invention, a method of a device transitioning from
one network to another network with greater pipe performance is described. The device
utilizes a current network for accessing data, the network having a current signal strength
and a current bandwidth. The device wants to see if there is a faster network in the area
and transmits a request to a service provider to select another network (or has a standing
request to the service provider to always transition to a faster network). The service
provider receives the request, which has the device’s location, and checks a database to
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see if there are any networks in the same geographic area that have a higher bandwidth.
The service provider sends this information to the device or causes the device to
transition to another network that has a higher bandwidth. The new network may have a
signal strength that is lower, equal to, or greater than the current signal strength.
[0009] In another aspect of the invention, a method of enabling a device to
transition to a network based on bandwidth data is described. A service provider
receives location data of a device, where the device is using a first network. The
provider uses the location data to determine one or more networks in the same
geographic area of the device by searching a database of network bandwidth data. The
provider causes the transition of the device to a second network based on bandwidth data
where the second network has higher bandwidth than the first network. The first
network has a stronger signal strength than the signal strength of the second network.
[0010] In another aspect of the invention, a method of updating a network
bandwidth database is described. A service provider obtains network bandwidth data
and location data from a testing device at a specific geographic location. The provider
uses the location data to identify one or more records in the network bandwidth database.
The bandwidth data in the records is updated with the network bandwidth data received
from the testing device, thereby maintaining the network bandwidth database with
current bandwidth data. In one embodiment, the testing device obtains bandwidth or
pipe performance data by conducting tests using high-volume test data. In another
embodiment, real data used in actual downloads (or uploads) by users in a network is
used to measure throughput. The testing device may be selected based on battery life of
the testing device, wherein if battery life is below a specific threshold, the testing device
is not eligible for testing. Other factors such as whether a user has opted-in or is a non-
subscribing user may also be used in selecting a tester. In another embodiment, data
from actual data transmissions performed by non-testing devices may be used to update
the network bandwidth database in a random manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] References are made to the accompanying drawings, which form a part of

the description and in which are shown, by way of illustration, specific embodiments of

the present invention:
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[0012] FIG. 1 is a simple network diagram showing a service provider server and
a mobile device using a network selection service offered by the service provider in
accordance with one embodiment;

[0013] FIG. 2 is a network diagram showing three networks and two users;

[0014] FIG. 3 is a block diagram showing two formats of a record in the service
provider database in accordance with various embodiments;

[0015] FIG. 4 is a flow diagram of a process of informing a user of a device of
which network may be best with respect to bandwidth in accordance with one
embodiment of the present invention;

[0016] FIG. 5 is a flow diagram of a process of updating the network bandwidth
database in accordance with one embodiment; and

[0017] FIGS. 6A and 6B illustrate a computing system 600 suitable for
implementing embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Example embodiments of an application security process and system
according to the present invention are described. These examples and embodiments are
provided solely to add context and aid in the understanding of the invention. Thus, it
will be apparent to one skilled in the art that the present invention may be practiced
without some or all of the specific details described herein. In other instances, well-
known concepts have not been described in detail in order to avoid unnecessarily
obscuring the present invention. Other applications and examples are possible, such that
the following examples, illustrations, and contexts should not be taken as definitive or
limiting either in scope or setting. Although these embodiments are described in
sufficient detail to enable one skilled in the art to practice the invention, these examples,
illustrations, and contexts are not limiting, and other embodiments may be used and
changes may be made without departing from the spirit and scope of the invention.

[0019] The bandwidth grade or strength of a network may be used as a better
indicator of which network will provide better overall performance for a mobile or other
computing device. That is, it may provide a better indicator as to which network will
enable faster transmission of data and, generally, provide better coverage. Notably, the
network selected may not necessarily have the strongest signal. The access point or
tower for the network that has the highest bandwidth may, in fact, be farther away from
the user than towers and access points of other networks which may provide higher
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signal strength and are closer to the user. Methods and systems that enable a device to
connect to a network that has the highest bandwidth grade or availability and to do so
without having to necessarily perform a power-intensive scan of the area for networks or
signal strength are described in the various figures. One of the key goals is to ensure or,
at a minimum, provide the user with the most relevant information so that the user can
select the best network to which to connect, taking into consideration not only
bandwidth, but other factors such as tariffs, blackout areas, and so on, although
bandwidth would be the primary and in some cases only factor.

[0020] The present invention may be described as agent-based bandwidth
monitoring to enable predictive decisions by a mobile device as to which networks to
connect to and when and how to do so. The mobile device contains an agent or
supplicant (also referred to as a client) that may already be on a device and is given
additional functionality to enable the present invention or is a new module used, at least
initially, solely to implement the bandwidth and network determination functionality of
the present invention. As noted, one of the primary goals of the present invention is to
avoid constant network scanning by a device solely to determine signal strengths of
networks.

[0021] In one embodiment, the invention utilizes a database operated by a service
provider which provides network bandwidth data to users and enables their devices to
automatically switch to networks having the highest bandwidth grade. The database
generally contains data on location (e.g., GPS coordinate) and network availability,
network bandwidth, and may contain other information, such as network signal strength.
Location data may be obtained from tower IP, wireless access points or through other
known means.  The network bandwidth data may be obtained using tester or sensor
devices operated by actual users of the service. These testers provide bandwidth and
latency information on the networks in their area to the service provider. The number of
testers may vary depending on the number of users in the user base of the service (e.g.,
there may be one tester for every 500 users or 1000 users). These testers may be
selected randomly but may be required to meet certain criteria. For example, a tester’s
device should have adequate or sufficient battery life to conduct between testing without
putting the tester in jeopardy of losing power because of the testing. A user in the
system who has low battery life should not spend that remaining power on performing
expensive network scanning. Only those users who have above a certain amount of
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battery life (a threshold amount, e.g., 75%) may be eligible to be a tester. Another factor
may be that a tester is someone who is using the service for free and not a paying
subscriber. Testers may be selected from a pool of users who are using the service for
free or who have not opted-out of being a tester. As noted, users of the system who opt-
in to the service may be selected by the service provider as a tester or agent. A tester or
sensor may not need to connect to a network to determine bandwidth.

[0022] A real user’s location may be determined by a service provider using GPS
if the service provider has a sufficiently high confidence level that the GPS is giving an
accurate location. If not, the service provider can use signal strength of the networks
around the user. However, in this case, the user will have to scan the area for network
signal strength (as it conventionally does). In other embodiments, the service provider
can use signal strength and GPS to determine the user’s location.

[0023] As mentioned, the service provider manages a database of location,
network, and bandwidth data. The database may be described as self-learning and grows
by obtaining data from testers and non-tester users. That is, it gathers knowledge about
network bandwidth data from users over time. As expected, the data on bandwidth of
networks in certain areas may change frequently. A small number of random testers or
agents may scan periodically, for example, every few seconds. Such testers or agents
may check-in with the service provider by providing GPS location data. This may
minimize impact on battery life of the agents. The service provider obtains the
geographic location of the tester, which may include the tester’s altitude, to find the best
network connection based on bandwidth. This bandwidth testing information will then
be stored in the database. The database can be organized generally as location and
bandwidth grade or bandwidth grade and location. Further details on the testers and
database are provided below. Generally it is desirable to minimize network scans made
by the mobile device since this consumes power.

[0024] The tester’s mobile device, such as smartphone, or laptop transmits a
unique device identifier to the service provider via an Internet connection or cellular data
network. This ID excludes any information identifying the actual user of the device to
the service provider server. The identity of the actual user is not needed and, in one
embodiment, is not obtained or is obfuscated by the service provider. The data
transmitted may include tower 1D, GPS location, and other data. The tester or agent may
then scan or get a read on a certain number of the networks in the area (e.g., the first
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five) and another tester in the area may scan other networks in the area (e.g., networks
six to ten), and so on. Other agents in the area can be used to scan the other networks.
In this context, scanning may consist of downloading or uploading a large volume of
data from each network to get a reading on bandwidth.

[0025] As is known in the art, it is generally necessary to send data over a
network in order to obtain bandwidth data. This can be test data, which is typically large
volumes of data, in order to get accurate bandwidth readings. In another embodiment,
actual downloads, such as movie downloads and other larger data downloads performed
by users may be used to measure bandwidth, in which case artificial test data is not
needed. When a user using the service downloads content that is known to be over a
certain volume, the system can take advantage of this “real life” action to measure
bandwidth and need not always measure bandwidth via testing (i.e., artificially
performing data downloads or transmissions solely for measuring bandwidth of the
network). In other embodiments, it may consist of other means for obtaining bandwidth.
In this manner, the service provider can build a picture or snapshot of network
bandwidth in a particular area. This data is stored in the database for the benefit of other
users of the system. In this manner, all users of the system benefit from the data being
collected on network bandwidth.  The database may be continuously updated or
frequently updated by users who have mobile devices connected to network. For
example, the service provider can obtain network bandwidth data on the networks that
the users are connected to. In this manner, the bandwidth data in the database is
continuously and randomly updated. If an area has been tested or is an area that has
been recently certified, then no bandwidth testing of the area may be needed.

[0026] In another embodiment, the service provider may ensure that there are
ways to test for bad or malicious devices and users, especially testers, who are sending
false information to the service provider, such as misleading or skewed bandwidth data
or signal strength data. This type of nefarious activity may be detected if there are other
testers or users in the area who are sending very different data (e.g., data indicating all
networks in the area have low bandwidth capability but one user indicates that one
network has high bandwidth). For example, the service provider can look for statistical
anomalies to filter out fake agents. A bad actor may send network bandwidth data that

indicates that a certain network in an area has high bandwidth so that other users use that
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network, allowing the bad actor to get access to personal data. Such actors should be
excluded from the system.

[0027] In one embodiment, if a mobile device already has a wireless client or
supplicant, the same client may be modified according to the present invention to now
examine bandwidth. As noted, one of the primary items of data that is transmitted back
to the service provider is the location of the mobile device. In existing wireless clients
that may be used for signal strength or other network services, this information is
typically not needed.

[0028] One of the goals of the present invention is to obtain bandwidth and signal
gradients for networks across spaces. When provided with location of a mobile device,
the service provider can determine the best network to connect to based on what is
known about the space. In some cases the device can send its direction and speed if
appropriate, and the device may cache some of this information.

[0029] As described, in one embodiment of the present invention, a service
provider maintains a database that contains data on network bandwidth. A user may
subscribe to a service offered by the service provider which provides the user with
network bandwidth data for networks that are in the user’s area at a given time. The
user’s area may be determined using a GPS transmitter or component in the
mobile/nomadic device. In one embodiment, the service provider can learn of the user’s
location through GPS. The database maintained by the service provider may have data
such as tower ID, GPS coordinate, and network connection line speed (“pipe
performance”) of the particular tower at that GPS location. It may also have the
conventional signal strength of the tower (Access point, TDMA, Wi-Max, etc.), outage
data, date, and other ancillary data about the tower or access point. In one embodiment,
the actual user data that may be used to identify a user is not stored in the database. The
primary data is the GPS coordinate. If a user/subscriber is within that GPS coordinate,
she is sent information stored in the database for each of the available networks, or at
least some of the networks. This data includes pipe performance data which the device
can use to select the best network. In another embodiment, the service provider selects
the best network for the device. The database can grow with data about networks across
spaces as it collects information from other subscribers. Thus, a user who has already
been at a particular GPS coordinate can send, through her device, data on the bandwidth
(pipe performance) of one, some or all of the networks in that area to the database. In
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this sense, the database becomes more intelligent as the number of users grows; it is
essentially a “self-learning” database. In one embodiment, the database or data
repository managed by the service may be organized by region or geographic location.
Occasionally, the service provider may add randomness to test the system and make the
network data more robust.

[0030] The process starts with a user/subscriber sending her GPS location to the
service. The service may use this data to find corresponding records in the database (i.e.,
records having the same or a close GPS coordinate). Getting the user’s location is the
first step after which appropriate records are retrieved. After processing the data from
these records, the service sends the user a listing of networks based on line speed (i.e.,
pipe performance) and the user can select one based on these criteria instead of the
conventional signal strength. In other embodiments, the service can automatically
choose the best performing network for the user. This may be useful when the user is
moving (such as in a car or a train) and the network access points (typically publicly
available access points) or towers are changing frequently. The service may select the
network with the highest bandwidth for the user during each transition. In this respect
the system may be described as predictive in that it will switch the network for the user
based on bandwidth as the user transitions into different areas, spaces, altitudes or
elevation, and so on. This eliminates the need for the device to constantly or
intermittently be scanning for signal strength of available networks. This data would no
longer be needed by the device, thus saving battery power for the device. Another goal
is to essentially increase the device’s ability to know what the best time is for devices to
authenticate with an access point given that handshaking for authentication is expensive.
This process may be referred to as intelligent switch-over.

[0031] These methods and systems save battery power of the device because the
device does not have to continuously scan for networks and evaluate their signal
strengths. Moreover, it provides the user with the best performing networks, that is, ones
that will provide the greatest bandwidth or pipe performance, rather than networks that
simply have the strongest signal strength.

[0032] In another embodiment, the service provider implements processes to help
users avoid blackout areas based on bandwidth data. If the user was in a blackout area
with no networks or has networks but no bandwidth, the service could inform the user to
go in a specific direction (e.g., five blocks south or .5 miles east) to get a network that
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has available bandwidth. For example, the service provider may inform a user that if she
goes in a certain direction or takes an alternative route, she will avoid blackouts. Related
to this, the process may also have algorithms for checking when it may or may not make
sense or be efficient for a user to take an alternative route to avoid a blackout area (e.g.,
travel two miles in alternative route to avoid a quarter-mile blackout area that is part of
more direct route). The user may be informed that a blackout area may be short but may
want to take the longer alternative route because she wants to stay connected to the
network.

[0033] FIG. 1 is a simple network diagram showing a service provider server and
a mobile device using a network selection service offered by the service provider in
accordance with one embodiment. A service provider has a server 102 containing a
database 104 for storing network bandwidth and other data. It sends network data 106
over the Internet 108 to user devices, such as a laptop 110 and a user handset device 112.
Each device has an agent or supplicant 114 and 116 that sends location data and other
data 118 and 120 to server 102. Supplicants 114 and 116 may already be existing
modules on devices 110 and 112 performing other network related functions or may be
new modules used solely for processing network bandwidth data.

[0034] FIG. 2 is a network diagram showing three networks and two users. A
Userl is within the measurable signal strength of network A indicated by circle 202. A
User 2 is within the measurable signal strength of network B indicated by circle 204. A
third network is shown as circle 206. The circles indicate signal strength and the closer a
user is to the center of the circle, the stronger the signal strength will be (the center can
represent a wireless access point or a tower). In this case, the signal strength for Userl
in network A is stronger than the signal strength of network B. For User2, the reverse is
true. The signal strength for User]l with respect to network C is stronger than it is for
network B. Thus, in this case Userl would connect to network A and User2 would
connect to network B. However, if the bandwidth for network C is higher than for both
networks A and B, Userl and User2 will both connect to network C instead of to
network A and B, respectively. Later, if the bandwidth information in the service
provider’s database changes and network B has a higher throughput, then the users will
connect to network B, which also happens to have the strongest signal strength for

User?2.
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[0035] FIG. 3 is a block diagram showing two formats of a record in the service
provider database in accordance with various embodiments. A record 300 has four
fields: location data 302, network ID 304, bandwidth data 306, and signal strength 308.
In other embodiments, other fields may be included or record 300 may have fewer fields
than shown here. In record 300 location data field 302 may be used to look up
bandwidth data if the service provider receives location data from the user. A record 318
has a network ID field 310, a bandwidth data field 312, location data field 314, and
signal strength field 316. Using this format, the service provider can use a network ID
(e.g., network A) to look-up bandwidth data for a network if location data is not
available or is not reliable. Which format is most suitable may depend partly on the
resolution with respect to location and what is practical.

[0036] FIG. 4 is a flow diagram of a process of informing a user of a device of
which network may be best with respect to bandwidth in accordance with one
embodiment of the present invention. At step 402 the user sends a request with the
user’s location to the service provider. In other embodiments, the location may not be
available or reliable and the user may perform network scans which can be used by the
service provider to determine location. At step 404 the service provider looks up
bandwidth data based on the location data. This can be done using record format 300
shown above. In another embodiment, the network ID may be available and the service
provider can use that to look up bandwidth data using record format 318. At step 406
the service provider transmits the bandwidth data and other network data to the device.
In another embodiment, the service provider may make the decision about which
network to connect to and send this data to the user or cause the user to transition to that
network based on bandwidth (pipe performance). At step 408 the device receives the
data and uses it to select a better network to connect to. This may also be done
automatically by the device.

[0037] FIG. 5 is a flow diagram of a process of updating the network bandwidth
database in accordance with one embodiment. At step 502 a tester or sensor device
obtains bandwidth data of a network using any suitable means, such as using large
volumes of test data or actual downloads. Once the tester device obtains bandwidth data
on one or more networks in the tester’s area, it creates a message with the bandwidth
data and the tester’s location and transmits it to the service provider at step 504. At step
506 the service provider receives the message and updates the bandwidth data in the
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database. In this manner, the bandwidth data is updated frequently and randomly to
ensure that other users are receiving accurate bandwidth data for networks in their area.
[0038] FIGS. 6A and 6B illustrate a computing system 600 suitable for
implementing embodiments of the present invention. FIG. 6A shows one possible
physical form of the computing system. Of course, the computing system may have
many physical forms including an integrated circuit, a printed circuit board, a small
handheld device (such as a mobile telephone, handset or PDA), a personal computer or a
super computer. Computing system 600 includes a monitor 602, a display 604, a
housing 606, a disk drive 608, a keyboard 610 and a mouse 612. Disk 614 is a
computer-readable medium used to transfer data to and from computer system 600.
[0039] FIG. 6B is an example of a block diagram for computing system 600.
Attached to system bus 620 are a wide variety of subsystems. Processor(s) 622 (also
referred to as central processing units, or CPUs) are coupled to storage devices including
memory 624. Memory 624 includes random access memory (RAM) and read-only
memory (ROM). As is well known in the art, ROM acts to transfer data and instructions
uni-directionally to the CPU and RAM is used typically to transfer data and instructions
in a bi-directional manner. Both of these types of memories may include any suitable of
the computer-readable media described below. A fixed disk 626 is also coupled bi-
directionally to CPU 622; it provides additional data storage capacity and may also
include any of the computer-readable media described below. Fixed disk 626 may be
used to store programs, data and the like and is typically a secondary storage medium
(such as a hard disk) that is slower than primary storage. It will be appreciated that the
information retained within fixed disk 626, may, in appropriate cases, be incorporated in
standard fashion as virtual memory in memory 624. Removable disk 614 may take the
form of any of the computer-readable media described below.

[0040] CPU 622 is also coupled to a variety of input/output devices such as
display 604, keyboard 610, mouse 612 and speakers 630. In general, an input/output
device may be any of: video displays, track balls, mice, keyboards, microphones, touch-
sensitive displays, transducer card readers, magnetic or paper tape readers, tablets,
styluses, voice or handwriting recognizers, biometrics readers, or other computers. CPU
622 optionally may be coupled to another computer or telecommunications network
using network interface 640. With such a network interface, it is contemplated that the
CPU might receive information from the network, or might output information to the
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network in the course of performing the above-described method steps. Furthermore,
method embodiments of the present invention may execute solely upon CPU 622 or may
execute over a network such as the Internet in conjunction with a remote CPU that shares
a portion of the processing.

[0041] Although illustrative embodiments and applications of this invention are
shown and described herein, many variations and modifications are possible which
remain within the concept, scope, and spirit of the invention, and these variations would
become clear to those of ordinary skill in the art after perusal of this application.
Accordingly, the embodiments described are to be considered as illustrative and not
restrictive, and the invention is not to be limited to the details given herein, but may be

modified within the scope and equivalents of the appended claims.
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CLAIMS
WHAT IS CLAIMED IS:
1. A method of selecting a network, the method comprising:
receiving a request from a device for bandwidth data of one or more networks in a
geographic location of the device;
retrieving bandwidth data of the one or more networks from a database;
transmitting the bandwidth data to the device;
selecting, at the device, a network based only on the bandwidth data and not on
the signal strength data of the one or more networks.
2. A method as recited in claim 1 wherein the request has location data.
3. A method as recited in claim 2 further comprising deriving the location data from
signal strength data.
4. A method as recited in claim 1 wherein retrieving bandwidth data further
comprises using location data.
5. A method as recited in claim 1 wherein the device does not scan for networks.
6. A method as recited in claim 1 wherein the selected network has a weaker signal
strength than another network in the geographic location.
7. A method of transitioning to a new network, the method comprising:
utilizing a current network having a current signal strength and a current
bandwidth;
transmitting a request to select another network to a service provider; and
transitioning to a new network having a new signal strength and a new bandwidth.
8. A method as recited in claim 7 wherein the new bandwidth is faster than the
current bandwidth.
9. A method as recited in claim 7 wherein the new signal strength is weaker than the
current signal strength.
10. A method as recited in claim 7 further comprising:
transmitting instructions to a user to avoid blackout areas.
11. A method of enabling a device to transition to a network based on bandwidth data,
the method comprising:
receiving location data of a device, wherein the device is using a first network;
utilizing the location data to determine one or more networks in the geographic
area of the device; and
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causing the device to transition to a second network based on bandwidth data,
wherein the second network has a higher bandwidth than the first network.
12. A method as recited in claim 11 wherein the first network has a stronger signal
strength than the second network for the device.
13. A method as recited in claim 11 wherein the location data is GPS data.
14. A method of updating a network bandwidth database, the method comprising:

obtaining network bandwidth data and location data from a testing device at a
specific geographic location;

using the location data to identify one or more records in the network bandwidth
database; and

updating the bandwidth data in one of the one or more records with the network
bandwidth data received from the testing device, thereby maintaining the network
bandwidth database with current bandwidth data.
15. A method as recited in claim 14 wherein obtaining network bandwidth data
further comprises conducting tests using high-volume test data.
16. A method as recited in claim 14 wherein obtaining network bandwidth data
further comprises using real data.
17. A method as recited in claim 14 wherein a testing device is selected based on
battery life of the testing device, wherein if battery life is below a specific threshold, the
testing device is not eligible for testing.
18. A method as recited in claim 14 wherein data from actual data transmissions
performed by non-testing devices are used to update the network bandwidth database in a

random manner.

15



PCT/US2011/051576

WO 2012/037238

1/5

0cl
vl —L L] orr f
Jueoyddng 92IA8( JasN elep
/ uoIed0T
gL T E¥Ep uojesoT 7
™I J
oL, ——F |
jueoiddng 1oSpuEH
Jasn

L OId

801
JauIa|

N
—

eled
yJomiaN
i

0L
asegeleq

)

901

Japirnoid
90IAI8S

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/051576

WO 2012/037238

2/5

£

Old

ybuans [eubls ejeq UoeooT ejeq ypimpueg al MomisN
alg~ pg z1e” oe
ybuans [eubls ejeQ yipimpueg eje %JomaN ejeQ uoleso]
80~ 90~ pog ~ 206~
¢ 9Old4 v0z cge
902

“=—00¢

SUBSTITUTE SHEET (RULE 26)



WO 2012/037238

PCT/US2011/051576
3/5

BEGIN

\ 4

User device sends request/ 402
location to service provider

h 4

Service provider looks up 404
bandwidth data based on ~—
location data

\ 4

Service provider transmits 406
bandwidth and network datato ™~
device

\ 4

Device receives data and uses it 408
to select better network to —~—~
connect to

END

FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2012/037238 PCT/US2011/051576
4/5

BEGIN

\ 4

Tester obtains bandwidth data of 502
a network

Y
Creates a message for service 504

provider that contains bandwidth t—~—
and location

Y
Service provider receives 506

message and updates bandwidth ™~
data in database

END

FIG. 5

SUBSTITUTE SHEET (RULE 26)



WO 2012/037238

606

5/5

PCT/US2011/051576

600
»

614

600
»
/622 /624 /626 /61 4
PROCESSOR(S) MEMORY FIXED DISK REMS\S/?BLE
A A 3 7y
620
< v v v / -
D I \ h A Y >
604 610 612 630 640
y / y / y / y / y /
NETWORK
DISPLAY KEYBOARD MOUSE SPEAKERS NTERFACE

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

PCT/US 11/51576

A.

CLASSIFICATION OF SUBJECT MATTER

IPC(8) - HO4M 11/00 (2012.01)
USPC - 455/421

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

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8): HO4M 11/00 (2012.01)
USPC: 455/421

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC: 455/421, 455/436, 455/440, 455/442, 455/452.1, 455/525; 370/352, 370/356, 370/389, 370/392; 348/E07.082, 348/E07.083;
379/258, 379/265.01 (keyword limited; terms below)

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

PubWEST (USPT, PGPB, EPAB, JPAB); Google Scholar; Google Patents

Keywords: Network; bandwidth; signal strength; mobile device; tester, database

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2010/0027426 (NAIR et al.) 04 February 2010 (04.02.2010), entire document, especially; 14-18
para [0006], [0009], [0053]-[0056], [0067]-[0069], [0084], [0111], [0127], [0161], [0162], [0179] | -=-mmmmmmms
Y 1-6, 11-13
Y US 2008/0188228 A1 (PECEN et al.) 07 August 2008 (07.08.2008), entire document, 1-13
especially; para [0017]-[0019], {0023], [0042], [0044], [0046], [0053])-[0055], [0057], [0062],
{0065], {0066], [0077], [0078], (0082], [0083]
Y US 200/50153697 A1 (PATEL) 14 July 2005 (14.07.2005), entire document, especially; para 7-10
{0052], [0057], [0061), [0062]
A US 2008/0045234 A1 (REED) 21 February 2008 (21.02.2008), entire document 1-18

D Further documents are listed in the continuation of Box C.

L]

“p”

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

carlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special rcason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

“pn

D'

wy

“ &

later document published after the international filing date or priority
date and not in conflict with the apﬁhgat:on but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered o involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious 10 a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

16 January 2012 (16.01.2012)

Date of mailing of the international search report

01 FEB 2012

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.

§71-273-3201

Authorized officer:

Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774




	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 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report

