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METHOD AND APPARATUS FOR
GROUPING POINTS-OF-INTEREST
ACCORDING TO AREA NAMES

BACKGROUND

Service providers (e.g., wireless, cellular, etc.) and device manufacturers are continually
challenged to deliver value and convenience to consumers by, for example, providing compelling
network services. These services may include location based services for points-of-interest.
Many location based services rely heavily on global positioning system technology and
information over the internet to determine the location of a user to provide the location based
services for the points-of-interest. Participation in these location based services by users,
however, may be limited because the user may not have access to a device capable of using such
technology. Technical difficulties thus arise in providing location based services to users of such

devices.

SOME EXAMPLE EMBODIMENTS

Therefore, there is a need for an approach for grouping points-of-interest according to arca

namecs.

According to one embodiment, a method comprises causing, at least in part, reception of a
message from a mobile terminal. The message specifies point-of-interest information and an
associated area name corresponding to one of a plurality of cells of a communication network.
The method also comprises parsing the message to determine the point-of-interest information
and the associated area name. The method further comprises selectively updating a connectivity

graph specifying relationships among the cells with the point-of-interest information.

According to another embodiment, an apparatus comprising at least one processor, and at least
one memory including computer program code, the at least one memory and the computer
program code configured to, with the at least one processor, cause, at least in part, the apparatus
to cause, at least in part, reception of a message from a mobile terminal. The message specifies
point-of-interest information and an associated area name corresponding to one of a plurality of
cells of a communication network. The apparatus is also caused to parse the message to
determine the point-of-interest information and the associated areca name. The apparatus is
further caused to selectively update a connectivity graph specifying relationships among the cells

with the point-of-interest information.
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According to another embodiment, a computer-readable storage medium carrying one or more
sequences of one or more instructions which, when executed by one or more processors, cause, at
least in part, an apparatus to cause, at least in part, reception of a message from a mobile terminal.
The message specifies point-of-interest information and an associated arca name. The apparatus
is also caused to parse the message to determine the point-of-interest information and the
associated area name. The apparatus is further caused to selectively update a connectivity graph

specifying relationships among the cells with the point-of-interest information.

According to another embodiment, an apparatus comprises means for causing, at least in part,
reception of a message from a mobile terminal. The message specifies point-of-interest
information and an associated area name corresponding to one of a plurality of cells of a
communication network. The apparatus also comprises means for parsing the message to
determine the point-of-interest information and the associated arca name. The apparatus further
comprises means for selectively updating a connectivity graph specifying relationships among the

cells with the point-of-interest information.

According to onc embodiment, a method comprises generating, at a mobile terminal, point-of-
interest information. The method also comprises associating the point-of-interest information
with a cell broadcast message identifier corresponding to one of a plurality of cells of a
communication network. The cell broadcast message identifier includes an area name. The
method further comprises generating a message specifying the point-of-interest information and

the area name.

According to another embodiment, an apparatus comprising at least one processor, and at least
one memory including computer program code, the at least one memory and the computer
program code configured to, with the at least one processor, cause, at least in part, the apparatus
to generate, at a mobile terminal, point-of-interest information. The apparatus is also caused to
associate the point-of-interest information with a cell broadcast message identifier corresponding
to one of a plurality of cells of a communication network. The cell broadcast message identifier
includes an arca name. The apparatus is further caused to gencrate a message specifying the

point-of-interest information and the arca name.

According to another embodiment, a computer-readable storage medium carrying one or more
sequences of one or more instructions which, when executed by one or more processors, cause, at
least in part, an apparatus to gencrate, at a mobile terminal, point-of-interest information. The
apparatus is also caused to associate the point-of-interest information with a cell broadcast

message identifier corresponding to one of a plurality of cells of a communication network. The
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cell broadcast message identifier includes an area name. The apparatus is further caused to

genecrate a message specifying the point-of-interest information and the area name.

According to another embodiment, an apparatus comprises means for generating, at a mobile
terminal, point-of-interest information. The apparatus also comprises means for associating the
point-of-interest information with a cell broadcast message identifier corresponding to one of a
plurality of cells of a communication network. The cell broadcast message identifier includes an
area name. The apparatus further comprises means for generating a message specifying the point-

of-interest information and the associated area name.

Still other aspects, features, and advantages of the invention are readily apparent from the
following detailed description, simply by illustrating a number of particular embodiments and
implementations, including the best mode contemplated for carrying out the invention. The
invention is also capable of other and different embodiments, and its several details can be
modified in various obvious respects, all without departing from the spirit and scope of the
invention. Accordingly, the drawings and description are to be regarded as illustrative in nature,

and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments of the invention are illustrated by way of example, and not by way of limitation,
in the figures of the accompanying drawings:

FIG. 1 is a diagram of a system capable of updating point-of-interest information for providing
location based services using connectivity graphs based on cell broadcast information, according
to one embodiment;

FIG. 2 is a diagram of a group of cells that can be used to illustrate relationships of a connectivity
graph, according to one embodiment;

FIG. 3 is a diagram of the components of a location services platform, according to one
embodiment;

FIG. 4 is a diagram of the components of a user equipment that can collect information to update
point-of-interest information, create a connectivity graph, and consume location based services,
according to one embodiment;

FIG. 5 is a flowchart of a process for generating a connectivity graph for providing location based
services, according to one embodiment;

FIGs. 6 and 7 arc flowcharts of processes for updating point-of-interest information associated

with cell broadcast information, according to various embodiments;
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FIG. 8 is a flowchart of a process for providing location based services to a user based on a
connectivity graph and cell broadcast message identifiers, according to one embodiment;

FIG. 9 is a flowchart of a process for updating a connectivity graph on user equipment, according
to one embodiment;

FIGs. 10-11 are diagrams of user interfaces utilized in the processes of FIGs. 5-9, according to
various embodiments;

FIG. 12 is a diagram of hardware that can be used to implement an embodiment of the invention;
FIG. 13 is a diagram of a chip set that can be used to implement an embodiment of the invention;
and

FIG. 14 is a diagram of a mobile terminal (e.g., handset) that can be used to implement an

embodiment of the invention.

DESCRIPTION OF SOME EMBODIMENTS

Examples of a method, apparatus, and computer program for associating crowd sourced point-of-
interest information with areas of connectivity graphs are disclosed. In the following description,
for the purposes of explanation, numerous specific details are set forth in order to provide a
thorough understanding of the embodiments of the invention. It is apparent, however, to one
skilled in the art that the embodiments of the invention may be practiced without these specific
details or with an equivalent arrangement. In other instances, well-known structures and devices
are shown in block diagram form in order to avoid unnecessarily obscuring the embodiments of

the invention.

FIG. I is a diagram of a system 100 capable of updating point-of-interest information for
providing location based services using connectivity graphs based on cell broadcast information,
according to one embodiment. In certain embodiments, a connectivity graph is a graph that
includes connections between vertexes (e.g., cells of a cellular network). As indicated, the
connectivity graph vertexes may be based on cell broadcast information (e.g., cell broadcast
identifiers). Examples of connectivity graphs and how connectivity graphs may be produced are
included below as well as in FIG. 2. Traditionally, location based services include identifying a
location of a user and/or finding local establishments such as restaurants, businesses, and other
points-of-interest (POIs) necarby the location. These services may also include discovering
locations of other persons, receiving discount coupons and advertisements from nearby POls,
receiving traffic and weather updates, finding routes and directions, etc. Many of these services
generally rely on a global positioning system (GPS) or other location information such as cell
identifiers (CellID) implemented in, for instance, user equipment (UE 101a-101n). However,

some users may not wish to utilize the GPS technology for one or more reasons such as cost,
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power consumption, availability, etc. In some cases, the technology is not available because the
UE 101 may not have the capability or because the UE 101 is in an area with poor GPS reception.
In some scenarios, the UEs 101 may include the capability to receive CelllDs and utilize cell of
origin technology to receive location based services. CelllDs can be mapped to a location based
on databases; however, service providers that own cell towers may be unwilling to provide
location information of the cell towers 103a-103n, and third party databases of cell tower 103

locations may be incomplete.

Further, in emerging economies, many location based services are unavailable to users because of
the aforementioned lack of availability of GPS technology. Moreover, there are a variety of social
and cultural barriers for implementing the use of GPS technology in such emerging economies. In
certain countries (e.g., India), cities may be divided (officially or unofficially) into one or more
areas. For example, in the city of Banglore, the one or more areas include Indira Nagar, Vijay
Nagar, Koramangala, etc. These areas may be used by people in the areas as colloquial reference
points (e.g., “I live in Indiara Nagar,” “My office is at Mrugespalya,” etc.). Moreover, people in
the arcas may have strong associations with these locations and names. Further, in many of these
locations, the street names and street numbers are rarely used in orienting a person or finding
directions, thus there may be little use in receiving GPS based instructions to navigate to a
location. Instead, these users may be more apt to identify points-of-interest (POIs) based on the
areas (e.g., “l am standing next to Bharat stores in Kormanala™). Thus, sophisticated GPS based
services that provide point-to-point navigational directions and search information (e.g., Find
restaurants within 5 miles of an address) may not be culturally adoptable. Moreover, in emerging
economies, information about many POIs has not been collected and stored to provide location
based services. Additionally, POIs associated with the areas may need to be dynamically updated

to allow for up-to-date POI location based services.

To address this problem, a system 100 of FIG. | introduces the capability to provide location
based services for POIs associated with connectivity graphs based on cell broadcast information.
As such, arcas associated with the connectivity graphs may be associated with local arcas (e.g.,
Indira Nagar). The cell broadcast information from a cell broadcast service (CBS) can be
collected by UEs 101 that may receive CBS messages from cellular towers 103, such as base
stations, that are part of a communication network 105. The cell towers 103 may also be a part
of a messaging network 107 that can be used to send and receive messages to and from UEs 101.
An application 109, such as a location application 109 can be used to collect CBS message
information and CellID information. The location application 109 can then send CBS message
information and CellID information to a location services platform 111 via the messaging network

107 and/or the communication network 105. The CBS message information and CellID
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information may then be stored in a CBS information database 113. A lookup table can be
constructed mapping the CellIDs to respective CBS location information. The location services
platform 111 may determine the relationships between cell tower cells, which can have CelllDs,
associated with the CBS message information. These relationships can be used to construct a
connectivity graph that can be stored in the CBS information database 113. Moreover, the CBS
message information can be associated with a map database 115 that can include information
about locations and POIs. The map database 115 can be associated with the CBS information
database 113 by correlating information about cells of the CBS information database 113 to
geographical areas of the map database 115. Additionally or alternatively, the connectivity graph
may include information about the POIs and locations. These databases can be used in
conjunction with the location services platform 111 to provide location based services to UEs
101.

Further, the map database 115 and CBS information database 113 may be updated to include new
or updated information about POIs. POI information for a POI may be collected from a UE 101.
The POI information may be associated with CBS message information associated with the POI.
In certain scenarios, the POI information may be entered into the UE 101 using a user interface as
detailed in FIG. 10. As such, according to certain embodiments, POI information includes a
category of POI (e.g., transportation, eat and drink, sightseeing and museums, accommodation,
shopping, etc.), subcategories of the categories (¢.g., accommodation may include hotels, motels,
hostels, camping, etc.), POI contact information (e.g., name, address, city, phone number, etc.),
or other like information about a POI. Moreover, the POI information may additionally include
landmarks and other POIs that are nearby to the POI and can be used for guidance (e.g., POI
information about a restaurant in Vijay Nagar may indicate that it is next to a cinema). The UE
101 may transmit the POI information and associated CBS message information to the location
services platform 111 via the communication network 105 to update the CBS information
database 113. In certain scenarios, the messaging network 107 is utilized to transmit Short
Message Service (SMS) messages or Multimedia Messaging Service (MMS) messages to the
location services platform 111. In other scenarios, the UE 101 includes a local CBS information
database 117 that includes the connectivity graph or a version of the connectivity graph. Further,
the CBS message information may include an area name associated with the CBS message. This
area name may be an identifier that is associated with the connectivity graph. In this manner, a
POI may be linked to areas in the connectivity graph based on the area names associated with the
POL.

Further, the local CBS information database 117 may be updated to include updated information
(c.g., POI information collected from other UEs) from the CBS information database 113. The
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location application 109 may send a request to the location services platform 111 for additional
POI information associated with an area. This area may be selected based on a current location of
the UE 101 or a user input. The area may be associated with one or more area names. The
location services platform 111 may determine POls associated with the area from the CBS
information database 113. The location services platform 111 may store an identifier for each
POI in the CBS information database 113 associated with a timestamp of the last update of the
POI information for that POI. Thus, the CBS information database 113, according to one
embodiment, may include for each area an area name, area connectivity information as further
detailed below, and POI information for POIs in the area. The POI information may include a
timestamp of when the POI information for a POI was updated. The local CBS information may
further include a timestamp of the last time the area information was updated. Further, the
request may include the local arca information timestamp. In this manner, the location services
platform 111 can selectively retrieve POI information for the area that the UE 101 does not have
updated information. Then, the location services platform 111 sends a message containing the
update information to the UE 101. The location application 109 then updates the local CBS
information database 117 based on the update information. In certain scenarios, the transmissions
between the UE 101 and location services platform 111 may be SMS or MMS messages. These
messages can increase the amount of UEs 101 available to access the location services platform

111 because most mobile UEs 101 include such functionality.

As shown in FIG. 1, the system 100 comprises the UE 101 having connectivity to the location
services platform 111, other UEs 101, and a message services center (MSC) via a communication
network 105. By way of example, the communication network 105 of system 100 includes one or
more networks such as a data network (not shown), a wireless network (not shown), a telephony
network (not shown), a messaging network 107 or any combination thereof. It is contemplated
that the data network may be any local arca network (LAN), metropolitan arca network (MAN),
wide area network (WAN), a public data network (e.g., the Internet), or any other suitable
packet-switched network, such as a commercially owned, proprictary packet-switched network,
¢.g., a proprictary cable or fiber-optic network. In addition, the wireless network may be, for
example, a cellular network and may employ various technologies including enhanced data rates
for global evolution (EDGE), general packet radio service (GPRS), global system for mobile
communications (GSM), Internet protocol multimedia subsystem (IMS), universal mobile
telecommunications system (UMTS), ctc., as well as any other suitable wireless medium, e¢.g.,
microwave access (WiMAX), Long Term Evolution (LTE) networks, code division multiple
access (CDMA), wideband code division multiple access (WCDMA), wireless fidelity (WiFi),
satellite, mobile ad-hoc network (MANET), and the like. Moreover, the messaging network 107

can provide, according to certain embodiments, services such as email, instant messaging (IM),
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SMS messaging (e.g., text messaging), MMS messaging, CBS messaging, or other messaging
communication. Moreover, messaging may be executed using an Unstructured Supplementary
Service Data (USSD). As such, messages may include real-time services and/or instant
messaging. USSD may be utilized as a trigger to invoke independent calling services that need
not require the overhead of SMS messaging or MMS messaging.

As noted, the messaging network 107 can provide for SMS messaging, MMS messaging
capabilities, or CBS messaging. The messaging network 107 may be a part of a telephony
network (e.g., a cellular network). As part of a cellular network, UE 101 can communicate with
a cellular tower 103 to send and receive data including SMS messaging and MMS messaging.
Cellular towers 103 communicate with a UE 101 via control channels so that the UE 101 is able
to ascertain which cellular tower 103 to connect to. A control channel can also be utilized to
deliver messages. A message can be sent to a UE 101 via a cellular tower 103 and a MSC. The
MSC can be used as a medium between the cellular network and internet protocol networks
designed to carry messaging traffic. The message can have information about the message and
the destination such as the length of the message, a time stamp, the destination phone number,
etc., which can be used to route the message to the destination. In one example, location services
platform 111 can send a message to the UE 101 via the messaging network 107 by sending the
message to the MSC via an internet protocol network. Then, the MSC can deliver the message to
the UE 101 via the cellular tower control channel.

Moreover, the cellular network may also include CBS messaging capabilities. Network service
operators may use a CBS service center 119 to send a cell broadcast to communicate information
such as an area code for a cell tower 103 to a UE 101, provide nationwide, citywide, or other
arca wide alerting (e.g., for emergencies), weather reports, mass messaging, location based news,
traffic news, advertisements, area names, etc. CBS messages can be periodically sent from the
cell tower 103 to the UEs 101 within range of the cell tower 103. Moreover, CBS messages can
be sent via multiple cell towers 103. As such, a network service operator need not ascertain the
mobile number of each UE 101 in its area or adjust its throughput (e.g., the number of messages
to send per second). CBS messages may be sent on different channels and the UE 101 can
choose to tune into certain channels to receive the information. Some network service operators
broadcast area information in a textual format that is human comprehensible (e.g., comprehensible
arca name such as “Pennsylvania Avenue,” “Georgetown,” “Vijay Nagar,” etc.) to the general
population on certain channels (e.g., channel 50 or channel 51). Different service operators may
send area information or other information using different channels. Further, different operators
may transmit arca information (e.g., CBS names) and the area information may be slightly

different than other operators transmitting the area information from the same cell tower 103.
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This information can be transmitted to the location services platform 111, which may merge
information collected from different operators. Moreover, a cell tower 103 broadcasting a CBS

message can transmit area information associated with the cell tower 103.

In one embodiment, UEs 101 may collect CBS message information by listening to one or more
CBS message channels and CellID information from a GSM control channel. A location
application 109 of one of the UEs 101 may be associated with a location services platform 111
(c.g., via registration). The location application 109 may then be used to determine location and
related information. For example, the location application 109 captures the CBS message and
extracts CBS message identifier information (c.g., arca name, location, etc.), from the CBS
message. In addition or alternatively, the location application 109 may determine other
information available to the UEs 101 such as date, time, and optional information such as latitude,
longitude, altitude ctc. (e.g., via GPS) and store the information in a memory. In one
embodiment, the location application 109 can determine CellID information associated with the
CBS message based on the fact the UE 101 has information relating to which cell the UE 101 is
connected to while receiving the CBS message. According to some embodiments, a CBS
message identifier or a cell broadcast message identifier includes textual information about an area
associated with a cell tower 103. Examples of CBS message identifiers include an area name, a

location, a landmark, or other like descriptive area information.

Under some scenarios, the UE 101 may not be capable of capturing a CBS message, but is able to
capture CellID information. In this case, the UE 101 can extract date, time, and CelllID
information from a connection to the cell tower 103. In other scenarios, the UE 101 may be
capable of retrieving GPS coordinates of the user. Under this scenario, the UE 101 may add the
GPS coordinate information to the data set associated with the extracted information. This
extracted information can then be sent to the location services platform 111 for analysis.
Additionally or alternatively, one or more data sets can be transmitted from the UE 101 to the
location services platform 111 at a time. The transmission can be via SMS, GPRS, MMS, over an
internet protocol, or the like. Additionally, the data collection and transmission can be based on a
time period (e.g., collect information every second, transmit the information every ten seconds,
collect and transmit information every 5 seconds etc.) or based on an event (e.g., collect a data set
when the CellID changes or changes for at least a certain threshold time period or when CBS area
information (e.g., a CBS name) changes or changes for at least a certain threshold time period).
Additionally or alternatively, the entire CBS message may be sent to the location services

platform 111 and the location services platform 111 may extract information from the message.
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The location services platform 111 can collect location information including CBS message
identifier information, CellID information, timing information, date information, GPS information,
a combination thereof, or the like from a plurality of UEs 101 via crowd-sourcing. CellID
information associated with the CBS message can be determined by capturing the CellID of the
cell tower 103 that the UE 101 is connected to when receiving the CBS message. With this
crowd-sourcing, the system 100 can become more accurate as more information is gathered from
UEs 101. In certain embodiments, CBS message identifier information may include arca
information in a textual format that is comprehensible to the general population. Examples of
CBS message identifier information can include a name of a street associated with an area a cell
tower 103 transmitting the CBS message, an area associated with the cell tower 103 location,
landmarks associated with the cell tower 103 location or other information associating the cell

tower 103 to locations.

In one scenario, different operators controlling CBS broadcasts transmitted from the same cell
tower 103 can send area information that may have a slightly different spelling or annotation. For
example, one operator may transmit “Pennsylvania Avenue” as area information while another
operator may transmit “Pennsylvania Ave.” A name matching technique can be used to determine
if the two area names refer to the same areca. Additionally or alternatively, collected GPS
information may be used to determine if the two area names refer to the same area by correlating
and analyzing GPS information of UEs 101 associated with the two area names. The CBS
message identifier information can be associated with the CellID information and stored in the
CBS information database 113. The CBS information database 113 can thus include a data
structure that maps CBS message identifier information to CelllDs. Moreover, captured CBS
message identifier information, CellID information, and timing information can be used to
construct a connectivity graph. For example, two cells are connected as neighbors if a UE 101
transmits information is analyzed to determine that the UE 101 was in area A and then moved into
arca B from arca A. Data from the plurality of UEs 101 may be used to determine the
connectivity of cells. Further, as noted above, the location services platform 111 may associate
POIs with the areas in the CBS information database 113.

Moreover, GPS information collected can also be associated with the cells and the connectivity
graph to determine an area of coverage of the cells. Further, the GPS coordinates may be
aggregated to determine a centroid or geometric center of the arca of the cell. An estimated
centroid may be determined by taking a mean of the GPS coordinates associated with the cell.
Additionally, the centroid locations can be used to determine estimated distances from one cell to
another. This information can be added to the connectivity graph to determine a proximity graph

that includes distance values associated with each edge, that is each pair of connected cells.
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Additionally or alternatively, the location services platform 111 can associate the cells with POIs
and maps in a map database 115. One method of making this determination is to map the cell to a
map using the GPS coordinates or other location coordinates of the centroid. Another method is
to determine a coverage areca of the cell using GPS coordinates or other location coordinates.
Further, POIs can be associated with GPS coordinates or other location coordinates that can be

used to associate the POIs with the coverage areas of the cells.

Additionally, the location services platform 111 can provide location based services to UEs 101.
The location services platform 111 can receive location based queries from UEs 101. The
location services platform 111 can then determine a response to the query based on the map
database 115 and the CBS information database 113. In one example, query includes a request
for the location services platform 111 to determine directions to a destination location based on a
current location that is represented by a CBS message identifier or a CellID. A cell can be
associated with the destination location (e.g., a POI) using the map database 115. Then, the
location services platform 111 can then determine a path from the current location to the
destination location using the connectivity graph or the proximity graph. The connectivity graph
can provide one or more routes through cells to the destination location. The proximity graph can
be used to determine a shortest path determined using the distances between connected cells. The
CBS message identifiers (e.g., an arca name) associated with the cells along the path can then be

transmitted to the UE 101, which can render a presentation of the information to a user.

Further, in one embodiment, the location based services can be performed on the UE 101 using
the location application 109 and a location CBS information database 117. The CBS information
database 117 can include textual information associated with the connectivity graph, proximity
graph, POIs associated with areas of the graphs, etc. The textual information can keep the size of
the local CBS information database 117 low to allow for the keeping of the information at the UE
101.

The UE 101 is any type of mobile terminal, fixed terminal, or portable terminal including a mobile
handset, station, unit, device, multimedia computer, multimedia tablet, Internet node,
communicator, desktop computer, laptop computer, Personal Digital Assistants (PDAs), or any
combination thereof. It is also contemplated that the UE 101 can support any type of interface to

the user (such as “wearable” circuitry, etc.).

By way of example, the UE 101, CBS service center 119, and location services platform 111
communicate with each other and other components of the communication network 105 using

well known, new or still developing protocols. In this context, a protocol includes a set of rules
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defining how the network nodes within the communication network 105 interact with cach other
based on information sent over the communication links. The protocols are effective at different
layers of operation within each node, from generating and receiving physical signals of various
types, to selecting a link for transferring those signals, to the format of information indicated by
those signals, to identifying which software application executing on a computer system sends or
receives the information. The conceptually different layers of protocols for exchanging
information over a network are described in the Open Systems Interconnection (OSI) Reference
Model.

Communications between the network nodes are typically effected by exchanging discrete packets
of data. Each packet typically comprises (1) header information associated with a particular
protocol, and (2) payload information that follows the header information and contains
information that may be processed independently of that particular protocol. In some protocols,
the packet includes (3) trailer information following the payload and indicating the end of the
payload information. The header includes information such as the source of the packet, its
destination, the length of the payload, and other properties used by the protocol. Often, the data
in the payload for the particular protocol includes a header and payload for a different protocol
associated with a different, higher layer of the OSI Reference Model. The header for a particular
protocol typically indicates a type for the next protocol contained in its payload. The higher layer
protocol is said to be encapsulated in the lower layer protocol. The headers included in a packet
traversing multiple heterogencous networks, such as the Internet, typically include a physical
(layer 1) header, a data-link (layer 2) header, an internetwork (layer 3) header and a transport
(layer 4) header, and various application headers (layer 5, layer 6 and layer 7) as defined by the
OSI Reference Model.

FIG. 2 is a diagram of a group of cells that can be used to illustrate relationships of a connectivity
graph, according to one embodiment. The diagram shows the paths of two users, user A from
point 201 to point 203 and user B from point 205 to point 207. These paths illustrate the
collection of information and analysis used to create a connectivity graph. As mentioned above,
in certain embodiments, a connectivity graph is a means of storing data that includes connections
between vertexes (e.g., cells of a cellular network). User A travels from cell 211 to cell 213, cell
213 to cell 215, cell 215 to cell 217, cell 217 to cell 219, cell 219 to cell 221, and cell 221 to cell
223. Each of these cells can be associated as neighbors with the cell that user A travel to or from.
For example, cell 211 is connected to cell 213, while cell 213 is connected to cell 211 and cell
215. Then the path that user B takes adds more information to the connectivity graph. User B
travels from cell 225 to cell 213, cell 213 to cell 227, cell 227 to cell 223, cell 223 to cell 215, cell
215 to cell 229, and cell 229 to cell 231. This adds to the information in the connectivity graph as
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to which cells are connected. For example, now cell 213 is connected with cell 211, cell 215, cell
225, and cell 227 in the connectivity graph. Using this method, greater cell connections can be

determined.

FIG. 3 is a diagram of the components of a location services platform 111, according to one
embodiment. By way of example, the location services platform 111 includes one or more
components for providing location based services using up-to-date connectivity graphs associated
with POI information based on cell broadcast information. It is contemplated that the functions of
these components may be combined in one or more components or performed by other
components of equivalent functionality. In this embodiment, the location services platform 111
includes a communication interface 301, a connectivity module 303 that can be used to determine
the connectivity of two cells, a runtime module 305 that can execute processes, a update module
307 that can be used to update connectivity graphs in a CBS information database 113 or to select

updates to provide to a UE 101, and a memory 309.

In one embodiment, the location services platform 111 includes a communication interface 301.
The communication interface 301 can be used to communicate with a UE 101. The location
services platform 111 can receive information from the UE 101 via the communication interface
301 via methods such as internet protocol, MMS, SMS, GPRS, or any other available
communication method. The UE 101 can send information to the location services platform 111
to populate the CBS information database 113 for connectivity graph information as well as for
POI information associated with areas of the connectivity graph. This information can include
CBS message identifiers, CelllDs, timing information, date information, GPS information, other
location information, or a combination thercof. Morcover, the UE 101 or another UE 101 can
send a query to the location services platform 111 to request location based services. The runtime
module 305 can receive the query from the communication interface 301 and determine a
response answer. The runtime module 305 can then forward the response to the communication
interface 301 to transmit to the UE 101. The response can be stored in a memory 309 until ready

to be sent.

The connectivity module 303 can be used to process information collected and stored in the CBS
information database 113 to determine a connectivity graph or a proximity graph of collected cell
information. An example of the process to determine a connectivity graph is provided in the
description of FIG. 2. In one embodiment, the connectivity graph can be represented as a
proximity graph with an added parameter of a distance between two connected cells. The

distance can be determined using GPS coordinates and determined centroids of respective cells as
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previously described. The connectivity module 303 may also be used to associate cells in the CBS

information database 113 with location areas and POIs in the map database 115.

Further, the update module 307 can receive information associated with a POI from a UE 101 to
update the connectivity and proximity graphs. The information may be received as a message
specifying a CBS message identifier associated with the location of the POI. The message may
also specify other POI information. In certain scenarios, a user of the UE 101 can select the POI
information. When the update module 307 rececives the POI information and CBS message
identifier (c.g., an arca name), the update module 307 can parse the POI information. Then, the
update module 307 can retrieve information associated with a cell in the connectivity graph based
on the CBS message identifier from the CBS information database 113. The cell information may
include POIs associated with the CBS message identifier. The information about each POI can be
parsed and compared with the received POI information to determine if the information received
from the UE 101 is new, an update, or old. Then, the update module 307 sclectively updates the
connectivity graph with the POI information if the POI information is new or an update. Each

POI associated with the cell may include an update timestamp or version to track updates.

Moreover, in certain scenarios, the communication interface 301 receives a request for updated
POI information associated with an area based on CBS message identifier. Further, this request
may include a timestamp of the last update of the arca received by the UE 101. The update
module 307 can retrieve cell information associated with a cell in a connectivity graph in the CBS
information database 113 that includes POI information associated with the cell. Then, the update
module 307 can parse the POI information to determine which information has been updated since
the last update received by the UE 101. Then, the update module 307 sclects the updated POI
information and formulates an update message including the update information. Then, the
runtime module 305 causes, at least in part, transmission of the update message to the UE 101 via

the communication interface 301.

FIG. 4 is a diagram of the components of a user equipment that can collect information to update
point-of-interest information, create a connectivity graph, and consume location based services,
according to one embodiment. It is contemplated that the functions of these components may be
combined in one or more components or performed by other components of equivalent
functionality. In this embodiment, the UE 101 includes a power module 401 to provide power
and power controls to the UE 101, a communication interface 403 to communicate over a
network, an execution module 405 to control the runtime of applications executing on the UE

101, a location module 407 to determine a current location of the UE 101, a memory 409, a user
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interface 411 to output and receive input at the UE 101, and a location extraction module 413 to

extract CBS information from CBS messages.

In one embodiment, the UE 101 includes a power module 401. The power module 401 provides
power to the UE 101. The power module 401 can include any type of power source (e.g.,
battery, plug-in, etc.). Additionally, the power module 401 can provide power to the components
of the UE 101 including processors, memory 409, and transmitters. The power module 401 may
additionally power GPS component, which may consume a vast amount of power relative to the
rest of the UE 101. In certain embodiments, to extend battery life and save power, the UE 101
may utilize location based services without the use of GPS, instead utilizing connectivity graphs

and CBS message identifiers.

The communication interface 403 may include multiple means of communication. For example,
the communication interface 403 may be able to communicate over SMS, internet protocol, CBS
messaging, or other types of communication. The communication interface 403 can be used by
the execution module 405 to communicate with other UEs 101, the location services platform
111, receive CBS messages from cell towers, and other like communications. In some examples,
the communication interface 403 is used to transmit information about the location of the UE 101.
In other examples, the communication interface 403 is used to send and receive messages
associated with POIs. It is noted that although one communication interface 403 is shown,

multiple communication interfaces may be utilized depending on the implementation.

In one embodiment, a UE 101 includes a location module 407. This location module 407 can
determine a user’s location. The user’s location can be determined by a triangulation system such
as GPS, A-GPS, Cell of Origin, or other location extrapolation technologies. Standard GPS and
A-GPS systems can use satellites to pinpoint the location of a UE 101. A Cell of Origin system
can be used to determine the cellular tower 103 (e.g., via CellID) that a cellular UE 101 is
synchronized with. Moreover, UE 101 may be able to receive a CBS message broadcast from a
cellular tower 103. In some embodiments, the UE 101 can have one or more of the location
extrapolation technologies. In one example, the UE 101 may use GPS coordinates to associate
CellIDs and CBS message identifiers with GPS coordinates to send to a location services platform
111. In another exemplary embodiment, the UE 101 is able to only receive CellID information.
The location services platform 111 can determine a mapping of the CellID to determine a CBS
message identifier using the CBS information database 113 and map database 115. The location
module 407 may also utilize multiple technologies to detect the location of the UE 101. GPS

coordinates can provide finer detail as to the location of the UE 101 than other methods.
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In one embodiment, the UE 101 includes a location extraction module 413. The location
extraction module 413 can be utilized to extract information from the CBS messages. A CBS
message can be received via the communication interface 403 and forwarded to the location
extraction module 413 to extract onc or more of a CBS message identifier, time information, and
date information from the CBS. Moreover, the CellID of the cell tower 103 transmitting the CBS
message can be determined by the UE 101 and associated with the CBS message identifier, time
information, and date information. Additionally or alternatively, the time information and/or date
information may be determined based on UE 101 information and need not be extracted from the
CBS message. The information can be stored in the memory 409. Further, the execution module
405 can additionally store additional location information (e.g., GPS coordinates) corresponding
to the extracted data in the memory 409. The execution module 405 can determine a time to send
the collected information to a location services platform 111. The time can be determined based a
time period, a threshold amount of information being collected, or an event (¢.g., a change in the
CBS message identifier or CellID). Moreover, the location extraction module 413 may associate
location information collected from the location module 407 to arcas (c.g., via CellID, GPS

coordinates, or CBS message identifier names).

In one embodiment, a UE 101 includes a user interface 411. The user interface 411 can include
various methods of communication. For example, the user interface 411 can have outputs
including a visual component (¢.g., a screen), an audio component, a physical component (e.g.,
vibrations), and other methods of communication. User inputs can include a touch-screen
interface, a scroll-and-click interface, a button interface, ¢tc. In one embodiment, a user can input
a request to upload or receive object information via the user interface 411. The user interface
411 may be used to receive a location based query from a user and present a response to the
query to the user. The execution module 405 may run a location application 109 that can locally
determine the response based on a local CBS information database 117, which can be stored in
the UE memory 409. Moreover, in one embodiment, the user interface 411 may be used to
determine settings to collect and transmit location data and CBS message information to a
location services platform 111. Further, the user interface 411 may be utilized to receive POI
information up update a connectivity graph stored in the local CBS information database 117 and
to update a connectivity graph on the location services platform 111. In certain embodiments, the
user interface 411 may additionally have a vocal user interface component. As such, a text-to-
speech mechanism may be utilized to provide textual information to the user. Further, a speech-
to-text mechanism may be utilized to receive vocal input and convert the vocal input into textual
input. In this way, location based queries may be structured using the vocal input (e.g., using the
vocal input as a search term). Further, in certain embodiments, vocal output may be utilized as an

interactive voice response. A user (e.g., an illiterate user or a user who prefers to interact using
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voice) may then, for instance, receive vocal questions and information and input responses using

speech-to-text conversion.

FIG. 5 is a flowchart of a process for generating a connectivity graph for providing location based
services, according to one embodiment. In one embodiment, the runtime module 305 performs
the process 500 and is implemented in, for instance, a chip set including a processor and a
memory as shown FIG. 10. A location services platform 111 may be used to collect CBS
message information from UEs 101, analyze the CBS message information to create a
connectivity graph, and use the connectivity graph to provide location based services. Further,
the connectivity graph may be downloaded or otherwise transferred (e.g., as part of a location
application 109) to a UE 101 to allow for local location based services use. Moreover, the
connectivity graph may include POI information associated with cells (areas) of the connectivity

graph.

At step 501, the runtime module 305 is caused, at least in part, to receive a plurality of CBS
message identifiers from UEs 101. CBS message identifiers can be received as part of a message
from one of the UEs 101. The message may also include other associated information, such as a
CelllD, a time, a date, and/or GPS coordinates. The identifiers can be received from the UE 101
via a communication system, such as GPRS, MMS, SMS, Internet, ctc. If the identifiers are
received via a communication system associated with a telephony network for example, the
received messages can be sorted via a port number or a phone number. Moreover, the collected
data can be associated with a UE 101 via an identification of a phone number associated with the
UE 101. In some embodiments, identification information may be stripped from the message
before the information is stored in a database to protect user privacy. In other embodiments,
information from a user can be correlated to determine a path of the user. The path can include
travel from one cell to another cell as described in the discussion of FIG. 2. Moreover, the path
of users during certain time periods or between certain events (e.g., staying in one place for
longer than a threshold period of time) can additionally be stored. This information can be used

to determine frequency of traveled paths.

At step 503, the CBS message identifiers can be respectfully associated with a plurality of cells.
The cells may be associated with different networks. Some of the received messages can include
both CBS message identifiers and CellIDs. This information can be stored in a CBS information
database 113 to create a CBS message identifier and CellID lookup table. This mapping of CBS
message identifiers to CelllDs allows the location services platform 111 to provide CBS message
identifiers, which refer to arca names, to users on UEs 101 of locations. This CBS message

identifier and CellID lookup table can be beneficial because some UEs 101 may not have the
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capability to receive CBS messages. In this case, the CellID can be used to determine a CBS
message identifier. Additionally, the CBS message identifiers received can be analyzed to ensure

that the CBS message identifiers provide a description of an area.

Under some scenarios, the CBS message identifier field of a CBS message can include an
advertisement. Under this scenario, advertisements can be filtered out. Advertisements can be
determined based on one or more rules. One such rule can include determining if the CBS
message identifier field includes numbers. Generally, a descriptive location of a CBS message
identifier need not include numbers, but advertisements on UEs 101 may include phone numbers
to call. Moreover, more than one CBS message identifier may be associated with a CellID. This
can occur if more than one service providers use the same cell tower 103. Each may have
different identifiers in the CBS message identifier field. During the data aggregation process, a
primary CBS message identifier can be determined based on the number of times the CellID of the

cell is associated with the CBS message identifier.

Then, at step 505, the runtime module 305 can generate a connectivity graph specifying
relationships among the cells. The runtime module 305 can generate the connectivity graph based
on the CBS message identifier and CellID lookup table as well as paths observed of one or more
UEs 101. As described in the discussion of FIG. 2, the path of a user can be used to associate
connectivity of cells. Moreover, the path of a user can be stored to determine which paths are
frequently taken by users. This information can help determine traffic patterns, such as which
path is most commonly taken by users from a starting point to a destination point. Moreover,
time can be associated with the path so that the runtime module 305 can determine traffic patterns
of commonly used paths during times of day (c.g., during rush hour). A cell is connected to
another cell if it is observed that a user has moved from one cell to the other cell. The
information collected in the messages can be filtered to more accurately determine if a UE 101
actually moved from one cell to the other cell. This filtering can be done based on requiring a
threshold amount of matching sample sets of information before marking a transition. The
filtering may be used to ensure that a momentary connection by the UE 101 to a cell tower 103
need not lead to an associated connection between the two cells. Filtering can be accomplished

on the location services platform 111 or UEs 101.

Moreover, the connectivity graph can be associated with distance or time elements to determine a
proximity graph. In a proximity graph, the edges between two cells can have a distance element,
a time clement, a weight element, or a frequency element associated with it. Thus, a first cell and
a second cell can have an associated distance stored in the CBS information database 113. As

discussed previously, the distance can be determined by determining a centroid of the first cell and
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the second cell based on received messages and determining a distance from the center of each
cell. As additional information can be collected dynamically, the centroid of the cells can change
over a period of time. The connectivity graph, CBS message identifier to CellID lookup table,
and proximity graph can then be used in conjunction with POI information as further described in

FIG. 6 to provide location based services to UEs 101.

Moreover, once enough data is collected to generate connectivity graphs and associated POI
information, the location services platform 111 or another computing device may compile local
CBS information databases 117 that may be associated with location applications 109 to install on
UEs 101. These local CBS information databases 117 may be updated by sending and receiving
messages to the location services platform 111 or by connecting to a computing device (e.g., a
kiosk). For example, kiosks may be placed in hotels or grocery stores to offer updates to users of
UEs 101. In certain embodiments, a fee or charge may be assigned to retrieving updates from
kiosks. Further, these updates may include updating the entire CBS information database 117 or
particular parts of the CBS information database 117 (e.g., based on areas associated with

connectivity graphs).

FIG. 6 is a flowchart of a process for updating point-of-interest information associated with cell
broadcast information, according to one embodiment. In one embodiment, the execution module
405 of a UE 101 performs the process 600 and is implemented in, for instance, a chip set
including a processor and a memory as shown FIG. 13. In certain embodiments, the location
application 109 runs on the execution module 405 and is displayed using a user interface 411 of
the UE 101.

In step 601, the execution module 405 generates, at the UE 101, point-of-interest information. In
certain embodiments, the information is generated using the user interfaces further detailed in
FIG. 10. The POI information may be generated by selecting a location of a POI and entering
additional POI information about the POI. As noted above, the POI information may include

categories of the POI as well as identifying information (e.g., name, address, phone number, etc.).

Then, at step 603, the execution module 405 associates the POI information with a CBS message
identifier. The CBS message identifier can correspond to one of a plurality of cells of a
communication network 105. Further, the CBS message identifier can include an area name. In
certain embodiments, the cell broadcast message identifier is selected based on user input as
further detailed in FIG. 10. In other embodiments, the CBS message identifier is selected based
on a current location of the UE 101. In this manner, the user can go to the POI and utilize the

location application 109 to add information about the POI. The location of the POI can be
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automatically determined based on the corresponding CBS message identifier captured while
generating the POI information. To simplify the process for the user, one or more steps of
selecting POI information to associate with the POI may be categorically selected. Moreover, to
add additional flexibility for the user, portions of the POI information (e.g., POI name, POI
address, ctc.) may be entered as textual input. At step 605, the execution module 405 generates a
message specifying the POI information and the associated CBS message identifier and/or
associated arca name. The message may be utilized by a location services platform 111 to

selectively update a connectivity graph associated with the POI.

Further, a connectivity graph locally available on the UE 101 can be selectively updated based on
the POI information and the CBS message identifier and/or areca name (step 607). The execution
module 405 can retrieve a data structure associated with a cell of the connectivity graph from a
local CBS information database 117. The cell may correspond to the CBS message identifier
and/or arca name. In certain embodiments, the data structure includes a CBS message identifier
that can signify an area associated with the cell in the connectivity graph, a CelllD, POIs
associated with the cell, an update timestamp or version of the last update of the data structure, or
a combination thereof. Further, each of the POIs in the data structure may include POI
information. The execution module 405 can search the POIs to determine if the updated POI
information is associated with one of the POIs (e.g., due to a match in name and/or address or
phone number). If the POI information is matched, the user may select to update a portion of the
POI information. Otherwise, if the POI is new to the connectivity graph, the execution module
405 create a new data structure for the POI and adds the data structure to the POIs associated
with the cell.

Then, at step 609, the execution module 405 may cause, at least in part, transmission of the
message to the location services platform 111. The location services platform 111 may then be
able to update its connectivity graphs with the updated POI information. Further, the
transmission may be transmitted using an SMS message, an MMS message, a GPRS
communication, and/or other similar modes of communication. By way of example, it is noted
that in certain areas, SMS and MMS messages are more commonly used that other forms of
information transmissions, thereby increasing the availability of the location application 109 to
more UEs 101 in those areas. Further, SMS and MMS messages generally require less power to
transfer information to the location services platform 111 to other transmission methods.
However, it is contemplated that the approach described herein is not limited to SMS or MMS

messaging and is applicable to any other method of information transmission (e.g., GPRS, etc.).
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FIG. 7 is a flowchart of a process for updating point-of-interest information associated with cell
broadcast information, according to one embodiment. In one embodiment, the runtime module
305 of a location services platform 111 performs the process 700 and is implemented in, for
instance, a chip set including a processor and a memory as shown FIG. 13. The location services
platform 111 may provide location based services to UEs 101 utilizing stored connectivity graphs
with cells associated with POI information. Further, according to the process 700, the
connectivity graphs may be updated with additional POI information and may be utilized to

provide information updates of POI information to UEs 101.

In step 701, the runtime module 305 causes, at least in part, reception of a message from a UE
101 (e.g., a mobile terminal). The message can specify POI information and an associated CBS
message identifier and/or an area name corresponding to one of a plurality of cells of a
communication network 105. In certain embodiments, the CBS message identifier includes the
area name. The cells may be associated using relationships based on a connectivity graph. The
message may be a formatted message (e.g., an SMS message, MMS message, GPRS
communication, and the like) that includes the CBS message identifier and the POI information as
described above. In certain embodiments, the message may be formatted in a manner that may be
parsed by the runtime module 305. For example, the message may be formulated in a structured
data structure including place for the CBS message identifier and a data structure for the POI

information.

Then, at step 703, the runtime module 305 parses the message to determine the POI information
and the associated CBS message identifier and/or area name. The parsed message can be stored
in a memory 309 of the location services platform 111. Further, the runtime module 305 can
selectively update a connectivity graph specifying relationships among the cells based on the POI
information and associated CBS message identifier (step 705). The runtime module 305 retrieves
information from a connectivity graph associated with a cell based on the CBS message identifier
and/or area name. The cell may include information associated with POIs. This information is
compared with the parsed POI information and to determine if the POI information is associated
with an existing POI. If the parsed POI information is unassociated with the cell and/or is new to
the connectivity graph, then the POI information can be added as a new POI associated with the
cell. If the parsed POI information is already associated with the cell, then the runtime module
305 may prompt (e.g., via a user interface, a message to a UE 101, ctc.) a user to determine
whether the parsed POI information should be added, appended, or be discarded. As such, the
runtime module 305 can be means for determining that the POI information is associated with a
POI new to the connectivity graph. The runtime module 305 may then receive further

instructions as to how to implement use of the parsed POI information. Additionally or
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alternatively, the parsed POI information may be used to update the information associated with
the POI. In one scenario, the message may have an identifier associated with a password or pass
code that is associated with the POI associated with the cell. Then, the runtime module 305 can
determine that if the message contains the pass code, the message has privileges to update the
information associated with the POI in the CBS information database 113. Further, the runtime
module 305 stores the updated connectivity graph in the CBS information database 113. The
updated POI information associated with the cell may further include a version number or an

update time stamp to determine update status information about the POI information.

Next, at step 707, the runtime module 305, via a communication interface 301, receives a request
for updated POI information from a UE 101 based on one or more CBS message identifiers
and/or area names. In certain embodiments, the request is a message requesting an update for an
arca associated with the CBS message identifier. The message may further include a version
identifier or timestamp of the last time the UE 101 received an update associated with the arca
and/or CBS message identifier. The runtime module 305 then retrieves cell information
associated with the area based on the CBS message identifier from a connectivity graph. Then the
cell information is parsed into portions of POI information. As such, each of the POIs associated
with POI information may include a timestamp or version identifier. In one embodiment, if the
version number or timestamp of the POI is more recent than the version identifier or timestamp of
the UE 101, the POI information associated with the POI is included in update information to
transmit to the UE 101. Thus, the runtime module 305 can be utilized as means for determining
update information, including POI information. In other embodiments, the update information
includes all of the POI information associated with the arca. Then, at step 709, the runtime
module 305 generates a response message specifying the update information. Next, the runtime
module 305 causes, at least in part, transmission of the response message to the UE 101. Thus,
the runtime module 305 can be means for determining to cause and causing, at least in part,

transmission of the response message to the UE 101.

In one embodiment, the location services platform 111 may be utilized to provide physical
services to the user. A physical service may be a service that can be tangibly provided to the user.
For example, the physical service may be ordering of a taxi or a cab, or the delivery of items (e.g.,
food such as fast food, ethnic food, or pizza). As such, the runtime module 305 can receive a
request for the location based service from a UE 101. Thus, the runtime module 305 can include
means for causing, at least in part, reception of a request from another mobile terminal specifying
a physical service, the POI information including a POI identifier (e.g., a name of the POI), and
the associated arca name. The UE 101 can specify the request in a message (¢.g., an SMS or

MMS message) and can include a location of the user. In certain embodiments, the location
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includes a CBS message identifier that can be used to determine an arca name. In other
embodiments, the location can include the CBS message identifier and/or POI information
associated with the user’s location. This may be selected by the user based on a menu of POIs in
the current arca of the UE 101. Once the runtime module 305 receives the request, the runtime
module 305 can associate the message with a service, locate an available physical service
provider, and contact the physical service provider to order the physical service for the user.
Thus, the runtime module 305 may be means for causing, at least in part, ordering of the physical
service to an areca associated with the one cell and the POI identifier. In one example, the physical
service includes a cab, the runtime module 305 determines a phone number associated with a cab
service in the arca, and sends a message to the cab service to send a cab to the arca (based on the
CBS message identifier) nearby the POI. Then, the runtime module 305 can reply to the UE 101

with a status of the physical service (e.g., the cab will be arriving in 5 minutes).

FIG. 8 is a flowchart of a process for providing location based services to a user based on a
connectivity graph and cell broadcast message identifiers, according to one embodiment. In one
embodiment, the execution module 405 performs the process 800 and is implemented in, for
instance, a chip set including a processor and a memory as shown FIG. 13. In certain
embodiments, portions of the process 800 may be executed on a location services platform 111
and provided to the UE 101.

At step 801, the execution module 405 can be caused to, at least in part, receive a location based
query from via a user interface 411. The query may specify cell information such as a CellID or a
CBS message identifier. FIG. 11 details an example of specifying the cell information for use in a
location based query. This cell information can represent a current location of the UE 101. The
query may also include query information describing the type of query and query parameters. In
one embodiment, the query is a request for directions to a destination POI. The destination POI
is an example of a query parameter. In another embodiment, the query may be a city guide or a
request for a local search of POIs and the name of the POI or the type of POI may be a query
parameter. Additionally, the query can have an arca parameter describing the area to search; the
area can be represented based on cell relationships. A connectivity graph associated with CBS
message identifiers and POI information is then retrieved. The connectivity graph is parsed to
retriecve information associated with cell information based on the CBS message identifier (step
803).

Next, at step 805, a response to the query is determined based on the CBS message identifier and

the connectivity graph or proximity graph. The query is associated with one of the cells in the
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connectivity graph based on the cell information. A response to the query is then generated based

on the query parameters and the connectivity graph and/or proximity graph.

In one embodiment, the query includes a request for directions. In this embodiment, the query
includes a specified destination (e.g., a POI). The destination can be mapped onto another one of
the cells (e.g., nodes) of the connectivity graph. In one example, the destination can be mapped
to the other cell because the destination is specified by a CBS message identifier. Then a path or
more than one path through one or more cells from the current location to the destination is
determined. Next, the execution module 405 can use the lookup table to determine CBS message
identifiers that arc associated with the cells on the path. These CBS message identifiers may
include area names of the respective cells on the path. The determined response may also include
the CBS message identifiers (e.g., area names) associated with traversing the path. Further, the
areas of the connectivity graph may include POI information associated with one or more POlIs.

The POIs may be utilized to additionally provide guidance.

In another embodiment, the query includes a request for a local search of points-of-interest. The
query may specify cell information such as a CBS message identifier as well as search information.
The search information can include an area parameter selecting a range of how far to conduct the
search from the user’s current or recent location. This areca parameter is used to select cells on
the proximity graph or connectivity graph that correspond to the area as search locations. For
example, the user may select an area of the user’s current location as well as neighboring cells.
Moreover, a location search database may be created using the connectivity graph by including
local search information (c.g., POI, POI types, etc.) associated with cach CBS message identifier
or CellID. This database can be generated by associating the GPS coordinates of POIs to cells or
by updating the database from a CBS information database 113 associated with a location services
platform 111. For example, the database may include names of restaurants in an arca
encompassed by a first cell. The local search is then conducted using a search parameter (e.g., a
POI type or POI name). Once one or more POI search results are determined, the POI can be
associated with a cell on the connectivity graph. The cell can be associated with a CBS message
identifier that may include an area name. The POI, POI information, and the area name and/or
CBS message identifier can be included in the search result. The local search result can be part of
the response. Then, the execution module 405 causes, at least in part, presentation of the

response to the user (step 807).

In one embodiment, the query includes a request for physical services to the user. For example,
as noted above, the physical service may be ordering of a taxi or a cab, or the delivery of items

(c.g., food such as fast food, cthnic food, or pizza). The execution module 405 may receive the
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request via input from the user. The user may be prompted by the user interface 411 to provide
the location of the user. As such, the user may choose from an arca based on a CBS message
identifier. The area may be the current area of the UE 101 determined by the UE 101. Then, the
user may be presented with options of POIs in the area to choose from. Various filters (e.g., a
category filter, a POI type filter, etc.) may be utilized by the UE 101 to present the POIs. Further,
the user may sclect the POI by entering text via the user interface 411 to specify the POI. Then,
the execution module 405 generates a message to request the physical services. The message may
specify an identifier of the user (c.g., a name, phone number, ctc.), a CBS message identifier to
specify an area, ordering information (e.g., “I would like a large cheese pizza” or “I would like a 7
passenger cab”) and a POI associated with the arca to use as a landmark to provide guidance to
the physical service provider. Then the execution module 405 can cause, at least in part,
transmission of the message to a location services platform 111 to request the physical service.
The UE 101 may later receive confirmation of the reception of the request and status information

associated with the request.

FIG. 9 is a flowchart of a process for updating a connectivity graph on user equipment, according
to one embodiment. In one embodiment, the execution module 405 performs the process 900 and
is implemented in, for instance, a chip set including a processor and a memory as shown FIG. 13.
In step 901, the execution module 405 receives a request to update a connectivity graph with
additional POI information. This request may be received via a user interface 411 of the UE 101.
Further, the request may specify one or more CBS message identifiers associated with arcas of the
connectivity graph to update. In certain embodiments, this request is prompted by the execution
module 405 while determining a response to a location based query (e.g., during the process 800
of FIG. g).

The execution module 405 can cause, at least in part, transmission of a message to request an
update for the connectivity graph to a location services platform 111 (step 903). As noted
previously, the message can be a MMS message, a SMS message, or another message type over a
communication network 105. Further, the message may include a CBS message identifier to
determine an area associated with the connectivity graph as well as a version identifier, timestamp,
or other means for determining whether the connectivity graph needs updating. Then, at step
905, the execution module 405 receives another message from the location services platform 111,
the message including update information. The location services platform 111 may determine the
update information using the processes of FIG. 7. Then, at step 907, the execution module 405
can selectively update the local connectivity graph based on the update information. As noted in
the discussion of FIG. 7, the update information may include a replacement set of data to replace

the POI information associated with the arca. Alternatively or additionally, the update
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information may include new and updated POI information to modify the current set of POI

information associated with the area.

FIG. 10 is a diagram of user interfaces utilized in the processes of FIGs. 5-9, according to various
embodiments. User interfaces 1001, 1003, 1005, 1007, 1009, 1011 may be utilized to collect POI
information to update connectivity graphs on a UE 101 as well as on a location services platform
111. In one example, the user may have recently opened a hotel in Cubon Park and may want to
advertise this information. Cubon Park may be an area name associated with a CBS message
identifier. Alternatively or additionally, Cubon Park may be a modified area name associated with
the CBS message identifier (e.g., the CBS message identifier area name may include “Cubon Pk.,”
which translates into Cubon Park). Creating a website or providing advertisement in the paper
may be expensive options for the user. Further, many people in emerging economies are less
Internet savvy and do not use the Internet for searching for things, meaning that there would be
less advertisement exposure. The user may utilize a location application 109 of the UE 101 to
update POI information associated with the location services platform 111 with the user’s hotel.

As such, the user need only bear the cost of transmission (¢.g., a SMS or MMS).

According to FIG. 10, the user may select a region for a POI at user interface 1001. Then, the
user may be prompted, at user interface 1003, to select a category (e.g., accommodation) for the
POI. The user then selects the subcategory of hotel at user interface 1005. At this point, the UE
101 knows that the POI is a hotel in Cubon Park. Next at user interface 1007, the user enters
POI information associated with the hotel (e.g., name, address, ctc.). Further, the user may enter
additional information, such a comments, pictures, etc. Morcover, the user may be prompted to
select other POIs or landmarks nearby the POI to provide more refined grouping information
about which POlIs are nearby which POIs and landmarks. Further, the user may provide vocal or
speech input to the UE 101 that may be converted to text using a speech-to-text mechanism to
submit the information. This information may be transmitted to the location services platform 111
for updating a connectivity graph with the POI information. Then, the user may receive a
message from the location services platform 111 presented on the user interface 1009 a successful
registration notification. Alternatively, the user interface 1011 may present an unsuccessful
registration notification. Upon successful registration, when another UE 101 queries the location
services platform 111 for information about the arca of Cubon Park, the new POI information
may be received and utilized by the UE 101 of the other user. In certain embodiments, when
portions of the interface are highlighted and/or selected (e.g., Cubon Park), audio associated with
the portion (c.g., a name) may be presented to the user. In this manner, a user who cannot or

prefers not to use text-based interaction (c.g., an illiterate user or a user who cannot view text
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because of environmental conditions) may be able to navigate the user interface to add POI

information.

Moreover, other users (¢.g., a local person, a tourist, ctc.) interested in a POI may update the POI
information. For example, if the user utilizes a location based service on the user’s UE 101 and
notices that a POI is not mentioned, the user may use the processes of FIGs. 6, 7, and 9 to update
a connectivity graph of the location services platform 111 or the user’s UE 101 with the
information. Further, users may additionally add ratings for the POIs, which may be utilized to
search for POIs. Additionally, the user may be provided with incentives from the location
services platform 111 to provide updates. These incentives may include monetary gain, credits
for services from the location services platform 111, credits for sending messages, ctc. or a

combination thereof,

FIG. 11 is a diagram of user interfaces utilized in the processes of FIGs. 5-9, according to various
embodiments. User interfaces 1101, 1103, 1105, 1107, 1109, 1111 may be utilized to provide
information to a user of a UE 101 about POIs. In one embodiment, the user is new to a city (¢.g.,
a tourist), and would like to know the restaurants near the user’s hotel. The user can initiate a
location application 109 from the user’s hotel room and utilize the location application to find
restaurants. In this embodiment, the user may have a UE 101 that is not capable of receiving GPS
signals or use GPRS connectivity. Location application 109 detects the capabilities of the UE 101
and captures a CellID and CBS message identifier associated with the UE 101. From the CellID
or the CBS message identifier, location application may capture captures the arca “Current
Region” displayed in user interface 1101. Further, the UE 101 may retrieve a connectivity graph
from a local CBS information database 117 and determine arcas nearby to the user’s location to
allow the user to sclect these areas (e.g., Epsilon, Cubon Park, ctc.) for finding the restaurant. In
certain embodiments, the user may enter text describing the restaurant or may select an option to
retrieve information about the restaurant using menus. In user interface 1103, the user selects an
“eat and drink” category, which allows for the user to select restaurants in a subcategory user
interface 1105. Then, a list of restaurants associated with the arca (e.g., an arca associated with a
cell of the connectivity graph) is presented to the user on a restaurant list user interface 1107.
The user can browse the list, choose a particular restaurant (e.g., Chinai’s Restaurant), and
information such as address, phone number, restaurant type and ratings is presented to the user in
user interface 1109. Further, additional information such as specialties of the restaurant or user
ratings and/or review may be presented on user interface 1111 if the user selects to view
additional information. As noted above, the user interfaces 1101-1111 may be presented to the

user via a vocal interface (e.g., using a text-to-speech and speech-to-text means).
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If the user wants a narrower search, the user can select a zoom function. This function would
then extract the landmarks or POIs in the current area or another selected arca. The user can
select the landmark or POI that the user is close to. For instance, if the user knows that the user
is close to a cinema theatre “Z”, the user could select that POI and the location application 109
can perform a refined query to find all the restaurants near cinema theatre “Z”. In this scenario,
each POI may include in its POI information, specific POIs and/or landmarks that the POI is
nearby. Thus, a more refined search can be provided by grouping certain POIs together within
the areas of the connectivity graph. Further, if the search provides inadequate results, the location
application 109 may request updates from the location services platform 111 as described above

or may broaden the search area.

With the above approaches, users of UEs 101 are provided with location based services based on
POI information associated with areas of a connectivity graph identified by CBS message
identifiers. In this manner, the UE 10l need not use power consuming GPS location
determination technology to receive the location based services, thus saving power and extending
battery life in a mobile UE 101. Moreover, because the connectivity graph may be local to the
UE 101, the UE 101 need not use GPRS services to receive the location based services. As such,
the UE 101 need not have or utilize the capabilitics of GPS or GPRS to provide the location
based services. Further, the connectivity graph need not utilize mapping information, thus the UE
101 can save memory resources while providing the location based services because the UE 101
need not load map images. Additionally, because the search experience adheres to current
practices, there is little change in user behavior to utilize the location application 109. However,
in embodiments where GPRS services, SMS or MMS or other wireless network connectivity is
available, the connectivity graph and location services may be provided by the location services
platform 111. In this way, the processing and resource burden associated with providing such
location services can be shifted from the UE 101 to the platform 111, thereby reducing processing

power and memory resources used at the UE 101 to support the location based services.

The processes described herein for providing crowd sourcing and grouping points-of-interest
based on cell broadcast message information may be advantageously implemented via software,
hardware (e.g., general processor, Digital Signal Processing (DSP) chip, an Application Specific
Integrated Circuit (ASIC), Field Programmable Gate Arrays (FPGAs), etc.), firmware or a
combination thereof. Such exemplary hardware for performing the described functions is detailed

below.

FIG. 12 illustrates a computer system 1200 upon which an embodiment of the invention may be

implemented. Although computer system 1200 is depicted with respect to a particular device or



10

15

20

25

30

35

WO 2011/076988 PCT/F12010/050965

29

equipment, it is contemplated that other devices or equipment (c.g., network elements, servers,
ctc.) within FIG. 12 can deploy the illustrated hardware and components of system 1200.
Computer system 1200 is programmed (e.g., via computer program code or instructions) to
provide crowd sourcing and grouping points-of-interest based on cell broadcast message
information as described herein and includes a communication mechanism such as a bus 1210 for
passing information between other internal and external components of the computer system
1200. Information (also called data) is represented as a physical expression of a measurable
phenomenon, typically electric voltages, but including, in other embodiments, such phenomena as
magnetic, clectromagnetic, pressure, chemical, biological, molecular, atomic, sub-atomic and
quantum interactions. For example, north and south magnetic fields, or a zero and non-zero
electric voltage, represent two states (0, 1) of a binary digit (bit). Other phenomena can represent
digits of a higher base. A superposition of multiple simultaneous quantum states before
measurement represents a quantum bit (qubit). A sequence of one or more digits constitutes
digital data that is used to represent a number or code for a character. In some embodiments,
information called analog data is represented by a near continuum of measurable values within a
particular range. Computer system 1200, or a portion thereof, constitutes a means for performing
onec or more steps of crowd sourcing and grouping points-of-interest based on cell broadcast

message information.

A bus 1210 includes one or more parallel conductors of information so that information is
transferred quickly among devices coupled to the bus 1210. One or more processors 1202 for

processing information are coupled with the bus 1210.

A processor 1202 performs a set of operations on information as specified by computer program
code related to crowd sourcing and grouping points-of-interest based on cell broadcast message
information. The computer program code is a set of instructions or statements providing
instructions for the operation of the processor and/or the computer system to perform specified
functions. The code, for example, may be written in a computer programming language that is
compiled into a native instruction set of the processor. The code may also be written directly
using the native instruction set (e.g., machine language). The set of operations include bringing
information in from the bus 1210 and placing information on the bus 1210. The set of operations
also typically include comparing two or more units of information, shifting positions of units of
information, and combining two or more units of information, such as by addition or
multiplication or logical operations like OR, exclusive OR (XOR), and AND. Each operation of
the set of operations that can be performed by the processor is represented to the processor by
information called instructions, such as an operation code of one or more digits. A sequence of

operations to be executed by the processor 1202, such as a sequence of operation codes,
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constitute processor instructions, also called computer system instructions or, simply, computer
instructions.  Processors may be implemented as mechanical, electrical, magnetic, optical,

chemical or quantum components, among others, alone or in combination.

Computer system 1200 also includes a memory 1204 coupled to bus 1210. The memory 1204,
such as a random access memory (RAM) or other dynamic storage device, stores information
including processor instructions for crowd sourcing and grouping points-of-interest based on cell
broadcast message information. Dynamic memory allows information stored therein to be
changed by the computer system 1200. RAM allows a unit of information stored at a location
called a memory address to be stored and retrieved independently of information at neighboring
addresses. The memory 1204 is also used by the processor 1202 to store temporary values during
execution of processor instructions. The computer system 1200 also includes a read only memory
(ROM) 1206 or other static storage device coupled to the bus 1210 for storing static information,
including instructions, that is not changed by the computer system 1200. Some memory is
composed of volatile storage that loses the information stored therecon when power is lost. Also
coupled to bus 1210 is a non-volatile (persistent) storage device 1208, such as a magnetic disk,
optical disk or flash card, for storing information, including instructions, that persists even when

the computer system 1200 is turned off or otherwise loses power.

Information, including instructions for crowd sourcing and grouping points-of-interest based on
cell broadcast message information, is provided to the bus 1210 for use by the processor from an
external input device 1212, such as a keyboard containing alphanumeric keys operated by a
human user, or a sensor. A sensor detects conditions in its vicinity and transforms those
detections into physical expression compatible with the measurable phenomenon used to represent
information in computer system 1200. Other external devices coupled to bus 1210, used primarily
for interacting with humans, include a display device 1214, such as a cathode ray tube (CRT) or a
liquid crystal display (LCD), or plasma screen or printer for presenting text or images, and a
pointing device 1216, such as a mouse or a trackball or cursor direction keys, or motion sensor,
for controlling a position of a small cursor image presented on the display 1214 and issuing
commands associated with graphical clements presented on the display 1214. In some
embodiments, for example, in embodiments in which the computer system 1200 performs all
functions automatically without human input, one or more of external input device 1212, display

device 1214 and pointing device 1216 is omitted.

In the illustrated embodiment, special purpose hardware, such as an application specific integrated
circuit (ASIC) 1220, is coupled to bus 1210. The special purpose hardware is configured to

perform operations not performed by processor 1202 quickly enough for special purposes.
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Examples of application specific ICs include graphics accelerator cards for generating images for
display 1214, cryptographic boards for encrypting and decrypting messages sent over a network,
speech recognition, and interfaces to special external devices, such as robotic arms and medical
scanning equipment that repeatedly perform some complex sequence of operations that are more

efficiently implemented in hardware.

Computer system 1200 also includes one or more instances of a communications interface 1270
coupled to bus 1210. Communication interface 1270 provides a one-way or two-way
communication coupling to a variety of external devices that operate with their own processors,
such as printers, scanners and external disks. In general the coupling is with a network link 1278
that is connected to a local network 1280 to which a variety of external devices with their own
processors are connected. For example, communication interface 1270 may be a parallel port or a
serial port or a universal serial bus (USB) port on a personal computer. In some embodiments,
communications interface 1270 is an integrated services digital network (ISDN) card or a digital
subscriber line (DSL) card or a telephone modem that provides an information communication
connection to a corresponding type of telephone line. In some embodiments, a communication
interface 1270 is a cable modem that converts signals on bus 1210 into signals for a
communication connection over a coaxial cable or into optical signals for a communication
connection over a fiber optic cable. As another example, communications interface 1270 may be
a local area network (LAN) card to provide a data communication connection to a compatible
LAN, such as Ethernet. Wireless links may also be implemented. For wireless links, the
communications interface 1270 sends or receives or both sends and receives electrical, acoustic or
electromagnetic signals, including infrared and optical signals, that carry information streams,
such as digital data. For example, in wireless handheld devices, such as mobile telephones like
cell phones, the communications interface 1270 includes a radio band electromagnetic transmitter
and receiver called a radio transceiver. In certain embodiments, the communications interface

1270 enables connection to the communication network 105 for the UE 101.

The term “computer-readable medium” as used herein to refers to any medium that participates in
providing information to processor 1202, including instructions for execution. Such a medium
may take many forms, including, but not limited to computer-readable storage medium (e.g., non-
volatile media, volatile media), and transmission media. Non-transitory media, such as non-
volatile media, include, for example, optical or magnetic disks, such as storage device 1208.
Volatile media include, for example, dynamic memory 1204. Transmission media include, for
example, coaxial cables, copper wire, fiber optic cables, and carrier waves that travel through
space without wires or cables, such as acoustic waves and electromagnetic waves, including radio,

optical and infrared waves. Signals include man-made transient variations in amplitude,
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frequency, phase, polarization or other physical propertics transmitted through the transmission
media. Common forms of computer-readable media include, for example, a floppy disk, a flexible
disk, hard disk, magnetic tape, any other magnetic medium, a CD-ROM, CDRW, DVD, any other
optical medium, punch cards, paper tape, optical mark sheets, any other physical medium with
patterns of holes or other optically recognizable indicia, a RAM, a PROM, an EPROM, a
FLASH-EPROM, any other memory chip or cartridge, a carrier wave, or any other medium from
which a computer can read. The term computer-readable storage medium is used herein to refer

to any computer-readable medium except transmission media.

Logic encoded in one or more tangible media includes one or both of processor instructions on a

computer-readable storage media and special purpose hardware, such as ASIC 1220.

Network link 1278 typically provides information communication using transmission media
through one or more networks to other devices that use or process the information. For example,
network link 1278 may provide a connection through local network 1280 to a host computer
1282 or to equipment 1284 operated by an Internet Service Provider (ISP). ISP equipment 1284
in turn provides data communication services through the public, world-wide packet-switching

communication network of networks now commonly referred to as the Internet 1290.

A computer called a server host 1292 connected to the Internet hosts a process that provides a
service in response to information received over the Internet. For example, server host 1292
hosts a process that provides information representing video data for presentation at display 1214,
It is contemplated that the components of system 1200 can be deployed in various configurations

within other computer systems, ¢.g., host 1282 and server 1292.

At least some embodiments of the invention are related to the use of computer system 1200 for
implementing some or all of the techniques described herein. According to one embodiment of
the invention, those techniques are performed by computer system 1200 in response to processor
1202 executing one or more sequences of one or more processor instructions contained in
memory 1204. Such instructions, also called computer instructions, software and program code,
may be read into memory 1204 from another computer-readable medium such as storage device
1208 or network link 1278. Execution of the sequences of instructions contained in memory
1204 causes processor 1202 to perform one or more of the method steps described herein. In
alternative embodiments, hardware, such as ASIC 1220, may be used in place of or in
combination with software to implement the invention. Thus, embodiments of the invention are
not limited to any specific combination of hardware and software, unless otherwise explicitly

stated herein.
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The signals transmitted over network link 1278 and other networks through communications
interface 1270, carry information to and from computer system 1200. Computer system 1200 can
send and receive information, including program code, through the networks 1280, 1290 among
others, through network link 1278 and communications interface 1270. In an example using the
Internet 1290, a server host 1292 transmits program code for a particular application, requested
by a message sent from computer 1200, through Internet 1290, ISP equipment 1284, local
network 1280 and communications interface 1270. The received code may be executed by
processor 1202 as it is received, or may be stored in memory 1204 or in storage device 1208 or
other non-volatile storage for later execution, or both. In this manner, computer system 1200

may obtain application program code in the form of signals on a carrier wave.

Various forms of computer readable media may be involved in carrying one or more sequence of
instructions or data or both to processor 1202 for execution. For example, instructions and data
may initially be carried on a magnetic disk of a remote computer such as host 1282. The remote
computer loads the instructions and data into its dynamic memory and sends the instructions and
data over a telephone line using a modem. A modem local to the computer system 1200 receives
the instructions and data on a telephone line and uses an infra-red transmitter to convert the
instructions and data to a signal on an infra-red carrier wave serving as the network link 1278. An
infrared detector serving as communications interface 1270 receives the instructions and data
carried in the infrared signal and places information representing the instructions and data onto
bus 1210. Bus 1210 carries the information to memory 1204 from which processor 1202
retrieves and executes the instructions using some of the data sent with the instructions. The
instructions and data received in memory 1204 may optionally be stored on storage device 1208,

cither before or after execution by the processor 1202.

FIG. 13 illustrates a chip set 1300 upon which an embodiment of the invention may be
implemented. Chip set 1300 is programmed to crowd source and group points-of-interest based
on cell broadcast message information as described herein and includes, for instance, the
processor and memory components described with respect to FIG. 12 incorporated in one or
more physical packages (e.g., chips). By way of example, a physical package includes an
arrangement of one or more materials, components, and/or wires on a structural assembly (c.g., a
baseboard) to provide one or more characteristics such as physical strength, conservation of size,
and/or limitation of electrical interaction. It is contemplated that in certain embodiments the chip
set can be implemented in a single chip. Chip set 1300, or a portion thercof, constitutes a means
for performing one or more steps of crowd sourcing and grouping points-of-interest based on cell

broadcast message information.
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In one embodiment, the chip set 1300 includes a communication mechanism such as a bus 1301
for passing information among the components of the chip set 1300. A processor 1303 has
connectivity to the bus 1301 to execcute instructions and process information stored in, for
example, a memory 1305. The processor 1303 may include one or more processing cores with
cach core configured to perform independently. A multi-core processor enables multiprocessing
within a single physical package. Examples of a multi-core processor include two, four, eight, or
greater numbers of processing cores. Alternatively or in addition, the processor 1303 may include
one or more microprocessors configured in tandem via the bus 1301 to enable independent
execution of instructions, pipelining, and multithreading. The processor 1303 may also be
accompanicd with one or more specialized components to perform certain processing functions
and tasks such as one or more digital signal processors (DSP) 1307, or one or more application-
specific integrated circuits (ASIC) 1309. A DSP 1307 typically is configured to process real-
world signals (e.g., sound) in real time independently of the processor 1303. Similarly, an ASIC
1309 can be configured to performed specialized functions not easily performed by a general
purposed processor. Other specialized components to aid in performing the inventive functions
described herein include one or more field programmable gate arrays (FPGA) (not shown), one or

more controllers (not shown), or one or more other special-purpose computer chips.

The processor 1303 and accompanying components have connectivity to the memory 1305 via the
bus 1301. The memory 1305 includes both dynamic memory (e.g., RAM, magnetic disk, writable
optical disk, ctc.) and static memory (e.g., ROM, CD-ROM, ectc.) for storing executable
instructions that when executed perform the inventive steps described herein to crowd source and
group points-of-interest based on cell broadcast message information. The memory 1305 also

stores the data associated with or generated by the execution of the inventive steps.

FIG. 14 is a diagram of exemplary components of a mobile terminal (e.g., handset) for
communications, which is capable of operating in the system of FIG. I, according to one
embodiment. In some embodiments, mobile terminal 1400, or a portion thereof, constitutes a
means for performing one or more steps of crowd sourcing and grouping points-of-interest based
on cell broadcast message information. Generally, a radio receiver is often defined in terms of
front-end and back-end characteristics. The front-end of the receiver encompasses all of the
Radio Frequency (RF) circuitry whereas the back-end encompasses all of the base-band
processing circuitry. As used in this application, the term “circuitry” refers to both: (1) hardware-
only implementations (such as implementations in only analog and/or digital circuitry), and (2) to
combinations of circuitry and software (and/or firmware) (such as, if applicable to the particular

context, to a combination of processor(s), including digital signal processor(s), software, and
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memory(ies) that work together to cause an apparatus, such as a mobile phone or server, to
perform various functions). This definition of “circuitry” applies to all uses of this term in this
application, including in any claims. As a further example, as used in this application and if
applicable to the particular context, the term “circuitry” would also cover an implementation of
merely a processor (or multiple processors) and its (or their) accompanying software/or firmware.
The term “circuitry” would also cover if applicable to the particular context, for example, a
basecband integrated circuit or applications processor integrated circuit in a mobile phone or a

similar integrated circuit in a cellular network device or other network devices.

Pertinent internal components of the telephone include a Main Control Unit (MCU) 1403, a
Digital Signal Processor (DSP) 1405, and a receiver/transmitter unit including a microphone gain
control unit and a speaker gain control unit. A main display unit 1407 provides a display to the
user in support of various applications and mobile terminal functions that perform or support the
steps of crowd sourcing and grouping points-of-interest based on cell broadcast message
information. The display 14 includes display circuitry configured to display at least a portion of a
user interface of the mobile terminal (e.g., mobile telephone). Additionally, the display 1407 and
display circuitry are configured to facilitate user control of at least some functions of the mobile
terminal. An audio function circuitry 1409 includes a microphone 1411 and microphone amplifier
that amplifies the speech signal output from the microphone 1411. The amplified speech signal
output from the microphone 1411 is fed to a coder/decoder (CODEC) 1413.

A radio section 1415 amplifies power and converts frequency in order to communicate with a
base station, which is included in a mobile communication system, via antenna 1417. The power
amplifier (PA) 1419 and the transmitter/modulation circuitry are operationally responsive to the
MCU 1403, with an output from the PA 1419 coupled to the duplexer 1421 or circulator or
antenna switch, as known in the art. The PA 1419 also couples to a battery interface and power
control unit 1420.

In use, a user of mobile terminal 1401 speaks into the microphone 1411 and his or her voice along
with any detected background noise is converted into an analog voltage. The analog voltage is
then converted into a digital signal through the Analog to Digital Converter (ADC) 1423. The
control unit 1403 routes the digital signal into the DSP 1405 for processing therein, such as
speech encoding, channel encoding, encrypting, and interleaving. In one embodiment, the
processed voice signals are encoded, by units not separately shown, using a cellular transmission
protocol such as global evolution (EDGE), general packet radio service (GPRS), global system
for mobile communications (GSM), Internet protocol multimedia subsystem (IMS), universal

mobile telecommunications system (UMTS), ctc., as well as any other suitable wireless medium,
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¢.g., microwave access (WiIMAX), Long Term Evolution (LTE) networks, code division multiple
access (CDMA), wideband code division multiple access (WCDMA), wireless fidelity (WiFi),
satellite, and the like.

The encoded signals are then routed to an equalizer 1425 for compensation of any frequency-
dependent impairments that occur during transmission though the air such as phase and amplitude
distortion. After equalizing the bit strecam, the modulator 1427 combines the signal with a RF
signal generated in the RF interface 1429. The modulator 1427 generates a sine wave by way of
frequency or phase modulation. In order to prepare the signal for transmission, an up-converter
1431 combines the sine wave output from the modulator 1427 with another sine wave generated
by a synthesizer 1433 to achieve the desired frequency of transmission. The signal is then sent
through a PA 1419 to increase the signal to an appropriate power level. In practical systems, the
PA 1419 acts as a variable gain amplifier whose gain is controlled by the DSP 1405 from
information received from a network base station. The signal is then filtered within the duplexer
1421 and optionally sent to an antenna coupler 1435 to match impedances to provide maximum
power transfer. Finally, the signal is transmitted via antenna 1417 to a local base station. An
automatic gain control (AGC) can be supplied to control the gain of the final stages of the
receiver. The signals may be forwarded from there to a remote telephone which may be another
cellular telephone, other mobile phone or a land-line connected to a Public Switched Telephone
Network (PSTN), or other telephony networks.

Voice signals transmitted to the mobile terminal 1401 are received via antenna 1417 and
immediately amplified by a low noise amplifier (LNA) 1437. A down-converter 1439 lowers the
carrier frequency while the demodulator 1441 strips away the RF leaving only a digital bit stream.
The signal then goes through the equalizer 1425 and is processed by the DSP 1405. A Digital to
Analog Converter (DAC) 1443 converts the signal and the resulting output is transmitted to the
user through the speaker 1445, all under control of a Main Control Unit (MCU) 1403—which can
be implemented as a Central Processing Unit (CPU) (not shown).

The MCU 1403 reccives various signals including input signals from the keyboard 1447. The
keyboard 1447 and/or the MCU 1403 in combination with other user input components (¢.g., the
microphone 1411) comprise a user interface circuitry for managing user input. The MCU 1403
runs a user interface software to facilitate user control of at least some functions of the mobile
terminal 1401 to crowd source and group points-of-interest based on cell broadcast message
information. The MCU 1403 also delivers a display command and a switch command to the
display 1407 and to the speech output switching controller, respectively. Further, the MCU 1403

exchanges information with the DSP 1405 and can access an optionally incorporated SIM card
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1449 and a memory 1451. In addition, the MCU 1403 executes various control functions
required of the terminal. The DSP 1405 may, depending upon the implementation, perform any
of a variety of conventional digital processing functions on the voice signals. Additionally, DSP
1405 determines the background noise level of the local environment from the signals detected by
microphone 1411 and sets the gain of microphone 1411 to a level selected to compensate for the

natural tendency of the user of the mobile terminal 1401.

The CODEC 1413 includes the ADC 1423 and DAC 1443. The memory 1451 stores various
data including call incoming tone data and is capable of storing other data including music data
received via, e.g., the global Internet. The software module could reside in RAM memory, flash
memory, registers, or any other form of writable storage medium known in the art. The memory
device 1451 may be, but not limited to, a single memory, CD, DVD, ROM, RAM, EEPROM,

optical storage, or any other non-volatile storage medium capable of storing digital data.

An optionally incorporated SIM card 1449 carries, for instance, important information, such as
the cellular phone number, the carrier supplying service, subscription details, and security
information. The SIM card 1449 serves primarily to identify the mobile terminal 1401 on a radio
network. The card 1449 also contains a memory for storing a personal telephone number

registry, text messages, and user specific mobile terminal settings.

While the invention has been described in connection with a number of embodiments and
implementations, the invention is not so limited but covers various obvious modifications and
equivalent arrangements, which fall within the purview of the appended claims. Although features
of the invention are expressed in certain combinations among the claims, it is contemplated that

these features can be arranged in any combination and order.
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WHAT IS CLAIMED IS:

1. A method comprising:

facilitating a processing of and/or processing: (1) data and/or (2) information and/or (3) at
least one signal;

the (1) data and/or (2) information and/or (3) at least one signal based at least in part on the
following:

a mobile terminal message, wherein the message specifies point-of-interest information and an
associated area name corresponding to one of a plurality of cells of a communication
network;

parsing of the message to determine the point-of-interest information and the associated area
name; and

selective updating of a connectivity graph specifying relationships among the cells with the

point-of-interest information.

2. A method of claim 1, wherein the (1) data and/or (2) information and/or (3) at least one
signal is further based at least in part on the following:
a determination that the point-of-interest information is associated with a point-of-interest
new to the connectivity graph,
wherein the selective update includes adding the point-of-interest to the connectivity graph by
including the point-of-interest information to a cell corresponding to the associated area

name.

3. A method of any of claims 1 to 2, wherein the (1) data and/or (2) information and/or (3) at
least one signal is further based at least in part on the following:
another message from another mobile terminal requesting update information for an area
based on the associated arca name;
the update information, including the point-of-interest information; and
a determination to cause at least in part a transmission of the update information to the

another mobile terminal.

4. A method of any of claims 1 to 3, wherein the messages include Short Message Service
messages, Multimedia Messaging Service messages, General Packet Radio Service

communications, another message service, or a combination thereof.

5. A method of any of claims 1 to 4, wherein the (1) data and/or (2) information and/or (3) at
least one signal is further based at least in part on the following:



10

15

20

25

30

35

WO 2011/076988 PCT/F12010/050965
39

a request from another mobile terminal specifying a physical service, the point-of-interest
information including a point-of-interest identifier, and the associated area name; and
an ordering of the physical service to an area associated with the one cell and the point-of-

interest identifier.

6. An apparatus comprising:
at least one processor; and
at least one memory including computer program code for one or more programs,
the at least one memory and the computer program code configured to, with the at least one
processor, cause the apparatus to perform at least the following,
cause, at least in part, reception of a message from a mobile terminal, wherein the
message specifies point-of-interest information and an associated arca name
corresponding to one of a plurality of cells of a communication network;
parse the message to determine the point-of-interest information and the arca name;
and
selectively update a connectivity graph specifying relationships among the cells with

the point-of-interest information.

7. An apparatus of claim 6, wherein the apparatus is further caused, at least in part, to:

determine that the point-of-interest information is associated with a point-of-interest new to
the connectivity graph,

wherein the selective update includes adding the point-of-interest to the connectivity graph by
including the point-of-interest information to a cell corresponding to the associated arca

name.

8. An apparatus of any of claims 6 to 7, wherein the apparatus is further caused, at least in

part, to:

cause, at least in part, reception of another message from another mobile terminal requesting
update information for an area based on the associated cell broadcast message identifier;
determine the update information, including the point-of-interest information; and

cause, at least in part, transmission of the update information to the another mobile terminal.

9. An apparatus of any of claims 6 to 8, wherein the messages include Short Message Service

messages, Multimedia Messaging Service messages, General Packet Radio Service

communications, another message service, or a combination thereof.
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10. An apparatus of any of claims 6 to 9, wherein the apparatus is further caused, at least in

part, to:

cause, at least in part, reception of a request from another mobile terminal specifying a
physical service, the point-of-interest information including a point-of-interest identifier,
and the associated area name; and

cause, at least in part, ordering of the physical service to an area associated with the one cell

and the point-of-interest identifier.

11. A method comprising:

generating, at a mobile terminal, point-of-interest information;

associating the point-of-interest information with a cell broadcast message identifier
corresponding to one of a plurality of cells of a communication network, wherein the cell
broadcast message identifier includes an area name; and

generating a message specifying the point-of-interest information and the area name.

12. A method of claim 11, further comprising:
selectively updating a connectivity graph specifying relationships among the cells based on the

point-of-interest information and the areca name.

13. A method of any of claims 11 to 12, further comprising:

receiving an update message specifying an update with additional point-of-interest
information, wherein the update message includes a Short Message Service message, a
Multimedia Messaging Service message, General Packet Radio Service communications,
another message service, or a combination thereof; and

selectively updating the connectivity graph at the mobile terminal based on the update

message.

14. A method of any of claims 11 to 13, further comprising:

causing, at least in part, transmission of the message to a location platform,

wherein the message includes a Short Message Service message, a Multimedia Messaging
Service message, General Packet Radio Service communications, another message service,

or a combination thereof.

15. A method of any of claims 11 to 14, the method further comprising:
causing, at least in part, presentation of the area name;
selecting the arca name for association with the point-of-interest information;

causing, at least in part, prompting for the point-of-interest information; and



10

15

20

25

30

35

WO 2011/076988 PCT/F12010/050965
41

receiving input specifying the point-of-interest information.

16. An apparatus comprising:
at least one processor; and
at least one memory including computer program code for one or more programs,
the at least one memory and the computer program code configured to, with the at least one
processor, cause the apparatus to perform at least the following,
generate, at a mobile terminal, point-of-interest information;
associate the point-of-interest information with a cell broadcast message identifier
corresponding to one of a plurality of cells of a communication network, wherein
the cell broadcast message identifier includes an area name; and

generate a message specifying the point-of-interest information and the area name.

17. An apparatus of claim 16, wherein the apparatus is further caused, at least in part, to:
selectively update a connectivity graph specifying relationships among the cells based on the

point-of-interest information and the associated cell broadcast message identifier.

18. An apparatus of any of claims 16 to 17, wherein the apparatus is further caused, at least
in part, to:
receive an update message specifying an update with additional point-of-interest information,
wherein the update message includes a Short Message Service message, a Multimedia
Messaging Service message, General Packet Radio Service communications, another
message service, or a combination thereof; and

selectively update the connectivity graph at the mobile terminal based on the update message.

19. An apparatus of any of claims 16 to 18, wherein the apparatus is further caused, at least
in part, to:
cause, at least in part, transmission of the message to a location platform,
wherein the message includes a Short Message Service message, a Multimedia Messaging
Service message, General Packet Radio Service communications, another message

service, or a combination thereof.

20. An apparatus of any of claims 16 to 19, wherein the apparatus is further caused, at least
in part, to:

cause, at least in part, presentation of the arca name;

sclect the arca name for association with the point-of-interest information;

cause, at least in part, prompting for the point-of-interest information; and
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receive input specifying the point-of-interest information.

21. A computer program product comprising one or more sequences of one or more
instructions which, when executed by one or more processors, cause an apparatus to perform at

least the method of any one of claims 1 to 5.

22. An apparatus comprising means for performing the method of any one of claims 1 to 5.

23. A computer program product comprising one or more sequences of one or more
instructions which, when executed by one or more processors, cause an apparatus to perform at

least the method of any one of claims 11 to 15.

24. An apparatus comprising means for performing the method of any one of claims 11 to 15.

25. A method comprising facilitating access to at least one interface configured to allow
access to at least one service, the at least one service configured to perform the method of any one

of claims 1-5.

26. A method comprising facilitating creating and/or facilitating modifying: (1) at least one
device user interface element and/or (2) at least one device user interface functionality;
the (1) at least one device user interface element and/or (2) at least one device user
interface functionality based at least in part on the following:
data and/or information resulting from the method of any one of claims 1-5 and/or

at least one signal resulting from the method of any one of claims 1-5.



PCT/F12010/050965

1/12

WO 2011/076988

L0l ol
OLEYSO Y 4
om | 3cvaviva (NOIL7907
SHCILLY O edy | Nowweioan o w,m_m »
| 590 w007 SHOL 1Y

T

i

Ui
(9 LMEIRdIne T 380

o Em
(30) 1HENAIND3 ¥380

61

HMAINZD J0AE BHU

Uen

L4 YE0MIEN DHIDYSE3N

SOL MUOMLIN MOLLY DINNNGD

£hl
NOILPVRIOIN Aodlvld

gH

fnn )
—

SANAMIE NOLLY 3T e

=)

Ol




WO 2011/076988 PCT/F12010/050965
2/12




PCT/F12010/050965

WO 2011/076988

3/12

HE

T.
AIOH LTl

#ie

SHCREN

AW
ARELHNY

*

T1I00N
ALIALLTEMNO

e

AN ALK
MOLLYDINONHGS

[

PO LY SA0AHES NOLLY 2D

P

(4%
A5¥Evivd

— |

G

HOELYWEOAN

HSvEYL IV

¢ 'Ol




PCT/F12010/050965

WO 2011/076988

4/12

AHOWN

Vi

AT JIM0d

F 3
b
AWVION %
HOLATIOE%E
+ X
uqnﬁ@*M:Q: o7 e - ERL e EN
A4 HEL Y MBI AL 0V 4 ..,\‘w.. 1 \&Mu\
N0 WL RN

[y

¥

iiF

b Ol



N4

VA2 1 SHREES
MO .UE ﬂ 0L ASY LW
AHL A0 NOESINENYYL
Gad M ASYAT LY ANV

i

PCT/F12010/050965

AN YA 4L

WY WAL AN

AT IR AML WO O3
HAY S A LA LANNO

W OMLAYAAN AEMA0FTES

DEMAIN

1

5/12

AR L HA
ALV LRI04
THAD A LYIESY 4HL

(I N
g= bl \a 94 9
S SR

A 034G
M30

LA, L8 A4E N

i

Ems m @qmmmﬁ

Eﬁm\mqﬁ_wm&z\ Mwmwﬁz;.ﬁ

WO 2011/076988

M\ 5

B

oy
2 Mm\_“

(ANER
Ol S HENGEEY 13
; .& 2Ad% HdvdD
SANMGD Y 3D

F 1

ATEALLDAGSEY S I HED
I0YR53N L5 T A
130 AW ALYI00585Y

STI30 HA

R

]

e

W

4

>




PCT/F12010/050965

WO 2011/076988

6/12

L

A mmxh\; Z
D4 ATHGEIN A5NOI S 3
AL A0 WOIBEINEN YL
YA LY ASYD

;\“\

)

S A IMEY ARG
2E03HL DL ML ﬁﬁmmu !
Wod QALYI0BEY
ONAA D345 3D wﬂkmﬁ
AGMISEE Y AL vdINID

/.

2
S

o3

B

mﬁmu eV,

x&.&w
¥ ALY Em?

Mfi.w

Y

Y3 0
a zx zoi

YN
ALYD09SY 3HL
THOHN: 15

{méa,
ANY W

,\oe

7 A8 MY Lo

\\\\

“& @z“}ur@&ﬁ
mmn_ JAVSSIN
13034 319

14YLS

X
=
&=

%
oy
o
e~

-—
o
P,

o
=

L9



PCT/F12010/050965

WO 2011/076988

712

&%ﬁ? 0 Y
HAYHE A LM LDANNDSD
AL OO A EALLATES

. S—
L7040

uxw% RN W 0429 d
SHAYAADG ML
AHL MO FDYSEEN
AW OHY M0

t

HAPHS ALIALOANNGD
ML YO 219N
N LSANDE 04 J0YSSIN
Y A0 MO

[

AR

A

6 Ol

{\3

03SYA NOLLYO01
M,mjﬁ.._ 532 5.

7 \\\ 3
\w\\\.m\
“IRENELY

.

ASYEYL"

&a

_,u % \\: QUZM »‘U.L
ux N G599 AEND ML

ASHOESI Y 3t

IEA L0

PECE 8T

L@qmw%“ ABIIYOHEG THED
1A T LYID0E5Y Hdvd
- a:u;_ 7 Andid i3

{J

S
o5
33

ST G

LR-4=8

g5
]

597 wz KA
HAANT G5 WO

4

24 ¥ 43034

1

—
%
s
TN

i

8 9l



PCT/F12010/050965

WO 2011/076988

8/12

N

&\

N

ke dAHEC S A9
" BB 104 (4 DAASHE HL

R
SRR

M LEGE

Q4N 13.40H JHAENI

A0

Y

AY0931vaans 103738

PSRRI

7
L

o ,_g e

T AN LY PR

" QAN T210H LHESN

W 3

§§\§§

) DN OHS

SWMESIIN S IHEYS

HOONIOD

Y

b

LB L

T AE0931Y) 103738

L

AR

P
o
o

)

N

R

\\\\\

z.
Z
z.
Z
DR

29 0d NS

Y MY A0

X
o
£

5
5

MONTTHAMSII0

W S

\

il

WZEER IMEEHND

" NOI9EY 103738

01 9id



VI Al

PCT/F12010/050965

.

SN

IR A YR S
ek 485 Y 2L

7
7

=

SRR

-
~

FVA RN Y
T HNY AT MIA O
L ASTH ATl A WaYYH

WML M3

9/12

Y347 234400
Hd / Y94

SHMESTIN %

ey

Tt

[y

IHIENY AL

AHOSELYIENS 1097148

TN AT E
ITYHY Y000

Axyd WOEND
PO TANET

s@
£
£
\-:!
o3

=

WO 2011/076988

AH0DALYD 1347148

" NOIOEN L0318

POl



PCT/F12010/050965

WO 2011/076988

10/12

ozl

e

31530 ON:
o7

KOV ATNG O

HISEA

.a—c.

g
&
[

wy

7
7 ]
e

;
5
i

AL AN B0

2L TN 7

A

T OHHOM AN T

¢l Ol



WO 2011/076988 PCT/F12010/050965
11/12

&
=
£y
o3
<3
frae A
] S
ey .
e .
ik 2
L&
Fs =
LE}
-
5
Lk
53
[Ty
& * »
Ll ita

£
3
&
T
P



PCT/F12010/050965

WO 2011/076988

12/12

078

I} SO0
2
| sorpepy Amyeg

%\E\E\%\&\Em

Byl ..\mf PES S W.T.

B

1o
DBORYAE

B

kL%

24

74 43

44444444444444444444444444

7
aert

e Wt G WAL Gl Sl

INYINOVE DISY |

Sl Libt

o
g
=

s

- §
=

EN BN
Ny

[

10k
NOLLYLS T1800

7i Old




INTERNATIONAL SEARCH REPORT Tnternational application No.

PCT/F12010/050965

A. CLASSIFICATION OF SUBJECT MATTER

See extra sheet

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: HO4W, HO4L, HO4B, HO4Q

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

Fl, SE, NO, DK

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

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2006286987 A1 (RYU HEE-SEOB et al.) 1-26
21 December 2006 (21.12.2006)
abstract, fig. 1

A US 2006058041 A1 (CHENG STEVEN D) 16 March 2006 (16.03.2006) 1-26
A US 2006252434 A1 (LIN BING-SHENG) 09 November 2006 (09.11.2006) 1-26
A US 6529143 B2 (MIKKOLA MARKUS et al.) 04 March 2003 (04.03.2003) 1-26
A US 2009281722 A1 (BITONTI THOMAS F et al.) 1-26

12 November 2009 (12.11.2009)

A US 2007281690 A1 (ALTMAN SAMUEL H et al.) 1-26
06 December 2007 (06.12.2007)

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents: "T"  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered nd ¢ - C
the principle or theory underlying the invention

to be of particular relevance
"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"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited_ to establish the pl_lblication date of another citation or other Y™ document of particular relevance; the claimed invention cannot be
special reason (as specitied) considered to involve an inventive step when the document is
"Q" document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
"P"  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report
08 April 2011 (08.04.2011) 13 April 2011 (13.04.2011)
Name and mailing address of the ISA/FI Authorized officer
National Board of Patents and Registration of Finland Jorma Ristola
P.0O. Box 1160, FI-00101 HELSINKI, Finland
Facsimile No. +358 9 6939 5328 Telephone No. +358 9 6939 500

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/F12010/050965

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

P, A

US 2010010737 A1 (PYO JONG-SUN) 14 January 2010 (14.01.2010)

1-26

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/FI12010/050965
Patent document Publication Patent family Publication
cited in search report date members(s) date
US 2006286987 A1 21/12/2006 KR 20060131200 A 20/12/2006
US 2006058041 A1 16/03/2006 CN 1575019 A 02/02/2005
TW 12711098 B 11/01/2007
US 2004259573 A1 23/12/2004
US 2006252434 A1 09/11/2006 None
US 6529143 B2 04/03/2003 EP 0995973 A2 26/04/2000
DE 69934648T T2 27/09/2007
AT 350648T T 15/01/2007
F1982305 A 24/04/2000
US 2009281722 A1 12/11/2009 None
US 2007281690 A1 06/12/2007 None
US 2010010737 A1 14/01/2010 KR 20100006353 A 19/01/2010

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT . L
International application No.

PCT/FI12010/050965

CLASSIFICATION OF SUBJECT MATTER

Int.Cl.
HO4W 4/06 (2009.01)

Form PCT/ISA/210 (extra sheet) (July 2009)



	Page 1 - front-page
	Page 2 - front-page
	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 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims
	Page 44 - claims
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - wo-search-report
	Page 58 - wo-search-report
	Page 59 - wo-search-report
	Page 60 - wo-search-report

