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TITLE OF THE INVENTION:

Access Point Service for Mobile Users

CROSS REFERENCE TO RELATED APPLICATIONS:

- [0001] This application claims prioﬁty of United States Provisional Patent
Application Serial No. 60/446,546, entitled “Access Point Service for Mobile Users”
filed on February 12, 2003, the contents of which are hereby incorporated by

reference.
BACKGROUND OF THE INVENTION:
Field of the Invention:

[0002] The invention relates generally to the provision of services for users of a
mobile communication network, who are also able to use another access network, such
as a WLAN (Wireless Local Area Network) access network, external to the mobile
communication network. The service is typically a location service, i.e. a service in

which the location of the mobile terminal is utilized for providing the service.
Description of the Related Art:

[0003] The current development towards truly mobile computing and networking has
brought on the evolvement of various access technologies that also provide the users
with access to the Internet when they are outside their own home network. At present,
wireless Internet access is typically based on either wireless LAN technology or

mobile networks, or both.

[0004] In wireless LAN technology, the mobile terminals are provided with wireless
LAN cards, whereby they can access the Internet through wireless LAN access points,
which are mainly located in various hot spots, such as airports, convention centers,

railway stations, or shopping malls.
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[0005] An example of the new mobile network technologies enabling Internet access
is GPRS (General Packet Radio Service). GPRS aims at providing high-quality
services for present GSM subscribers by efficiently utilizing the current network
infrastructure and protocols. GPRS evolved from GSM with the introduction of two
new network elements: SGSN (Serving GPRS Support Node) and GGSN (Gateway
GPRS Support Node). These elements also provide packet-based services in the

upcoming UMTS (Universal Mobile Telecommunication System) networks.

[0006] So-called multimode radio cards are also becoming more and more common in
user devices. Having his or her mobile terminal equipped with a multimode radio
card, the user can choose the network type most suitable in each case, i.e. the user can
choose whether the services are accessed through GPRS or WLAN, for example. For
example, the user may sometimes prefer the higher data rate offered by a WLAN
network.

[0007] A drawback relating to the selection of the network through which the services
are accessed is that the WLAN networks are available only locally in limited areas,
such as the above-mentioned hot spots. However, the user cannot always be aware

where WLAN services are available.
SUMMARY OF THE INVENTION:

[0008] In one embodiment, the invention includes a method for providing an access
point service for users of a mobile communication network. The method includes the
steps of selecting a set of access points, the set including at least one access point
selected from at least one access network external to a mobile communication network
and notifying a user of a mobile terminal within the mobile communication network of

the location of at least one of the access points included in the set.

[0009] In another embodiment of the invention, a system for providing an access
point service for users of a mobile communication network is disclosed. The system

includes memory means for storing geographical locations of a plurality of access
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points belonging to at least one access network external to a mobile communication
network, selection means for selecting a set of access points, the set including at least
one access point and indication means for informing a user of the mobile
communication network of the geographical location of at least one of the access

points included in the set.

[0010] In another embodiment, the invention provides a network element for
providing an access point service for users of a mobile communication network. The
network element includes a data repository for storing geographical locations of a
plurality of access points belonging to at least one access network external to a mobile
communication network, a control unit, responsive to the receiver unit, for selecting a
set of access points, the set including at least one access point and indication means
for indicating the geographical location of at least one access point included in the set.
Besides a conventional fixed element within the network, the network element may
also be a mobile terminal, i.e. the data repository may also be in a mobile terminal. If
the data repository resides in a conventional network element within the network, the
mobile terminal of the invention communicates with the network in order to be able to
inform the user of the terminal of the geographical locations of the access points.

Here, several implementations are possible, as discussed below.

[0011] The invention provides a mechanism that alleviates the problem related to the
local nature of the WLAN services. Thus, even if the present invention cannot make
the WLAN service as ubiquitous as the services offered through the mobile
communication network are, the user may easily get information about the WLAN

coverage in the neighborhood or in a desired geographical area.

[0012] Other features and advantages of the invention will become apparent through

reference to the following detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:
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[0013] In the following, the invention and its preferred embodiments are described
more closely with reference to the examples shown in FIG. 1 to 5 in the appended

drawings, wherein:

[0014] FIG. 1 illustrates a generic location service architecture of a mobile

communication network;
[0015] FIG. 2 is a flow diagram illustrating the steps of the invention;

[0016] FIG. 3 illustrates the steps of the invention, when the access point set is
selected in the Radio Access Network or in the Core Network;

[0017] FIG. 4 illustrates a typical network environment, when the service provider is

outside the mobile communication network; and

[0018] FIG. 5 illustrates an entity performing the selection of the access point set.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S):

[0019] In one embodiment, the invention utilizes a new mechanism that allows a
mobile user to find the nearest or otherwise most suitable WLAN access point(s). It is
to be noted that in this context the “access point” is a general term, which may refer to
an individual WLAN base station (i.e. physical access point) or to a WLAN network
or sub-network including several contiguous (physical) access points. Although the
invention is especially useful for WLAN access networks, the invention can be applied
in connection with any other radio access network external to the mobile
communication system. The invention may further be used to inform the user of
access points suitable for terminals using wireline connections, i.e. the access network
does not have to be wireless. Generally, the invention thus allows the user to find the
most suitable network access point, be it a wireless or a wired access point. An access
point is thus a site where a connectivity service is available. The users may use any

terminals appropriate for communicating with the mobile communication network,
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such as intelligent phones, portable computers, or PDA equipment. Although the
terminal used to find out the locations of the access points is typically a multimode
terminal capable of accessing the services through the mobile network and the external
access network, it may also be different than the terminal for which an access point is
needed. For example, a mobile phone may be used to find out the most suitable access

point for a traditional WLAN terminal.

[0020] In one embodiment of the present invention, at least one network access point
external to the mobile communication network is selected on the basis of
predetermined criteria and the user of the mobile communication network is informed
of the locations of the access points selected. Although the selection may be
independent of the current location of the mobile terminal, the initiation of the service
typically triggers a location procedure during which the current location of the
terminal is determined. Based on the location of the terminal, known locations of
network access points, and predetermined selection criteria, a set of access points is
determined for the terminal. The user of the terminal is then informed of the locations
of the access points selected to the set. The set may include one or more access points.
As discussed below, the actual implementation of the service depends greatly on the
network entity performing the selection and on the type of the location procedure

utilized.

[0021] Since the present invention can, in some embodiments, utilize location

services, location mechanisms are discussed first.

[0022] Locating and tracking of mobile terminals has attracted a lot of attention
during the last years. The development of location technologies has been motivated
and fueled by both commercial and non-commercial reasons. Many of the present and
future services provided in mobile networks require information about the current
location of the mobile terminal, whereby the operators are given an opportunity to
increase their revenues by offering these services. Obtaining a reliable estimate of the

location of a mobile terminal is important in terms of public safety, for example. It is
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highly desirable that certain authorities, such as emergency call centers, are able to
locate the mobile terminal accurately. Therefore, different authorities have set

requirements for the location determination of mobile terminals.

[0023] The need to allow new location-based services to be developed has also been
attended to in the standardization work of the 3rd Generation Partnership Project
(3GPP) by defining a general location service (LCS) architecture. According to this
architecture, LCS clients request location information of a mobile terminal from LCS
Servers. Generally, the LCS client refers to a software and/or hardware entity that
interacts with an LCS Server, which in turn offers LCS capabilities within the Public
Land Mobile Network (PLMN) and/or at the service provider. The LCS client is thus
a logical functional entity that requests the location information of one or more mobile
stations. The LCS clients are divided into internal and external clients (from the point
of view of the mobile network). An external LCS client may be an application
residing in the Internet, for example, while the internal LCS clients reside in entities
within the PLMN. The LCS Server in turn is a functional entity comprising the
functions needed in GSM or UMTS networks to support location services. The LCS
server consists of components that may be distributed to one or more PLMN and/or
service providers. The LCS functions defined in the specifications belong either to the

LCS client functional group or to the LCS Server functional group.

[0024] FIG. 1 illustrates the distribution of LCS functional blocks to different
network elements, as defined in the 3GPP Technical Specification TS 23.271 (V6.1.0).
In the figure, the LCS functions are shown inside rectangles with rounded corners. As
shown in the figure, all three interacting domains of a PLMN, i.e. User Equipment
(UE) 100, Radio Access Network (RAN) 101, and Core Network (CN) 102, including
LCS functions. In this context, the UE is also termed the mobile terminal and the

PLMN the mobile communication network.

[0025] In the Core Network, LCS functions are allocated to the Mobile services
Switching Center (MSC) 103, the Serving GPRS Support Node (SGSN) 104, the
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Gate\;vay Mobile Location Center (GMLC) 105, the Privacy Profile Register (PPR)
106, and to the Home Location Register/Home Subscriber Server (HLR/HSS) 107. In
addition to this, the LCS client may be external to the PLMN, as is the LCS client 108
in FIG. 1. The individual functional blocks are not discussed in this context, since it is
not relevant in view of the invention. In this context, it is sufficient to note that LCS
functions may reside either inside or outside the PLMN. The functions residing
outside the PLMN belong to the LCS client functional group (external LCS clients).
In FIG. 1, the LCF function belongs to the client functional group, while the other
functions belong to the server functional group. As can be seen from the figure, many
of the LCS functions of the LCS server functional group are allocated to the GMLC.
An external LCS client thus sees the GMLC as the LCS server. FIG. 1 also shows the

interfaces between the different network elements.

[0026] In the present invention, the LCS functions are utilized to inform the terminal
about the location of at least one WLAN access point which is the most suitable one,
as measured by given criteria, such as the distance from the current location of the
terminal. The invention thus relates to a location-based service helping the user to
find a WLAN access point through which to access the services. The service provider
providing the service of the invention may be the operator of the PLMN or a third
party locating outside the PLMN. In the former case only the internal LCS functions
are utilized, whereas in the latter case an external LCS client requires the location of
the terminal from the GMLC, as shown in FIG. 1. As discussed below, a special case
of the utilization of internal LCS functions is the implementation of the service in the

terminal.

[0027] FIG. 2 illustrates, in one embodiment, the basic steps of the service provision.
When a user of a mobile communication network wants to know the location of a
WLAN access point, he/she activates the service at the terminal (step 200). If the
location method is network-based, a service request is sent from the terminal to the
network. In response to the service activation, the current location of the terminal is

determined utilizing known positioning methods (step 201). When the location has
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been determined, a set of access points is selected, the set including the most suitable
access points, given the location of the terminal and the selection criteria (step 202).
During the selection process, a key figure is calculated for at least some of the access
points, the key figure indicating the rank order of the said access points. If the only
selection criterion is the distance from the terminal, the key figure simply indicates the
distance between the terminal and the access point. The key figure may be calculated
for all access points available within the geographical area where the service is
provided (service area) or only for the access points that meet a certain precondition,

whereby the selection criteria include a precondition.

[0028] However, the key figure may also be calculated based on several attributes
related to the access point, such as the distance from the terminal and the current load
of the access point. The selection criteria may also include the frequency band(s) of
the access point, or other characteristics of the access points, such as the encryption
options available. The selection criteria may also include one or more access point
types. These characteristics are typically used as the above precondition. In this way
the access points can be selected from among access points with desired
characteristics only, such as the access points operating on a certain frequency band or

the access points of a certain company only.

[0029] The set selected may include only the access point with the best key figure or
several access points having the best key figures. The user is then notified of the
locations of the access points included in the set (step 203). This may be performed by
showing the selected access points on a map shown on the display of the terminal

device, for example.

[0030] The selection criteria may be fixed or the user may give them in connection
with the service request. The user may, for example, request the access points within a
certain distance from his or her current location. The user may also indicate a route

and request the access points that are located within a certain distance from the route.
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[0031] The detailed implementation of the above-described method may vary in many
ways, depending on in which network entity the selection of the access point set is
performed, and depending on whether the location procedure is network-based,
mobile-based, mobile-assisted network-based, or network-assisted mobile-based. The
LCS client interacting with the LCS Server may reside in the terminal, in the Radio

Access Network, in the Core Network or outside the PLMN.

[0032] In view of the PLMN, the selection of the access point set may be an internal
process (i.e. it may reside in the UE, Radio Access Network, or Core Network) or an
external process (i.e. it may reside outside the PLMN). In the following, the internal

selection process is discussed first.

[0033] In one embodiment of the invention, the internal selection process resides in
the network part of the PLMN (i.e. in the Radio Access Network or in the Core
Network). FIG. 3 illustrates the method steps of this embodiment, when the location
procedure is network-based. Before the service can be offered, a database including
location information is set up at step 300. A prerequisite of the invention is therefore
that location information about the access points is collected. Although the collection
is typically performed in advance, the collection may also be performed in response to
a service request. As discussed below, this location information includes at least the

geographical coordinates of each access point available in the service area.

[0034] When a WLAN access point is to be found, the terminal sends a service
request (step 301) to the network, the service request including the identity of the
mobile terminal in question. In response to the service request, the network locates the
terminal by initiating a known location procedure (step 302). Based on the location,
the network then selects one or more access points (step 303) and sends the
information of the said access points to the terminal (step 304). The nature and
content of the above steps may vary depending on the location procedure used. When
the location procedure is mobile-assisted network-based, the terminal sends the service

request, and additionally a signal measurement report, to the network. Based on the



WO 2004/073342 PCT/F12004/000063

10

signal measurement report, the network first calculates a location estimate for the
terminal, and then selects one or more access points, based on the location and
predetermined selection criteria. The locations of the selected access points are then
transmitted to the terminal. In network-assisted mobile-based positioning, the terminal
sends a service request to the network. In response to this, the network performs the
signal measurements and reports them to the terminal. Based on the measurements,
the terminal calculates its location estimate and returns it to the network for the
selection of the access point set. In mobile-based positioning, the terminal performs
the signal measurements and calculates the location estimate in response to the service
being activated by the user. The service request and the location estimate are then sent
to the network, which selects the access point set and returns the selected set to the
terminal. The terminal may include a GPS receiver for measuring the location

estimate.

[0035] The above description also applies to the embodiment where the selection of
the access point set is made in the Core Network. In this case, however, the above-

described information is transferred via the Radio Access Network.

[0036] If the internal selection process resides in the terminal, the coordinates of
available access points are stored in the terminal prior to the selection process. In
network-based positioning, the terminal sends a service request to the network. In
response to this, the network performs signal measurements and computes the location
estimate of the terminal. The location estimate is then returned to the terminal. At the
terminal, the access point set is selected based on the WLAN coordinates stored in the
terminal. These coordinates may be downloaded from the network. The network may,
for example, send the terminal the coordinates of the access points within a given
maximum distance from the terminal. This may be done in connection with the
sending of the location estimate, for example. In mobile-assisted network-based
positioning, the mobile performs the signal measurements, which it then reports to the
network in conjunction with the sending of the service request. In response, the

network calculates the location estimate and returns it to the terminal. Otherwise the
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process is similar to the process concerning network-based positioning. In network-
assisted mobile-based positioning, the terminal sends a service request to the network.
In response to this, the network performs the signal measurements and reports them to
the terminal. Based on the measurements, the terminal calculates its location estimate,
which is then used to select the access point sét. In mobile-based positioning, the
terminal performs the signal measurements and calculates the location estimate in
response to the service being activated. Thus, in an extreme case, the method of the
invention may be implemented in the terminal only, except that the WLAN
coordinates need to be stored in the terminal for the selection process. The WLAN
coordinates may be stored when the service is subscribed, or the terminal may send the
location estimate to the network, whereby the network returns the coordinates of the
access points within a given distance from the terminal. If the terminal is provided
with the above-mentioned GPS receiver for measuring the location estimate and if the
coordinates are stored in the terminal, no communications are necessary with the

network.

[0037] In the above examples, the service is implemented within the PLMN and
provided by the operator of the PLMN. However, the service provider may also reside
outside the PLMN. FIG. 4 illustrates a typical network environment where the server
400 of the service provider is connected to an external network 401, such as the
Internet. In this case, the mobile users access the service through a GPRS network,
which includes a Serving GPRS Support Node (SGSN) 402 and a Gateway GPRS
Support Node (GGSN) 403. One or more WLAN networks 410 are connected to the
external network through their respective gateways 411. FIG. 4 shows the steps of the

method of the invention with arrows identified by underlined numbers.

[0038] When a user of the mobile communication network wants to find out the
locations of suitable WLAN access points, he/she activates the service at his/her
terminal 100, whereby a service request is sent to the server of the service provider
through the Radio Access Network 402 and the Core Network (step 1). The request
may also be sent directly through the Radio Access Network to the service provider.
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In response to the service request, the LCS client on the server of the service provider
sends an LCS Service Request, i.e. a request for the location of the terminal, to a
GMLC 405 (step 2). The service provider may be connected to the GMLC through
the Internet, for example. As discussed above, the LCS Server group functions in the
GMLC interact with the LCS client and initiate a location procedure for locating the
terminal. As result of the location procedure, which is performed in a known manner,
an LCS Service Response is returned by the GMLC to the LCS client on the server
400 (step 3). The LCS Service Response typically includes the geographical
coordinates of the terminal. Utilizing the data stored in a data repository 406, the
server 400 then selects the access point set based on the coordinates received from the
GMLC (steps 4 and 5). The data stored in the data repository includes the location of
cach access point within the area covered by the service, whereby the server may
compare f[he location of the terminal to the locations of the access points and thus find
the most suitable access points. Depending on the criteria used to select the access
points, the data repository may include further information about the access points.
Based on the information stored in the data repository and the location of the terminal,
the server may calculate a key figure for at least some of the access points and select
the access point(s) with the best key figure(s). The server then sends a service
response, which includes the locations of the selected access points, to the terminal
(step 6), the response being routed substantially along the same path as the service

request arrived, i.e. through the GPRS network.

[0039] If the operator of the PLMN provides the service, the above functionalities of
the server 400 providing the services may, for example, be performed by the SGSN. In
this case, a corresponding data repository 407 is in conjunction with the SGSN, as

shown in FIG. 4.

[0040] FIG. 5 is a schematic illustration of a network element providing the service of
the invention. The network element here is a general term which may refer to a
conventional fixed element within the network or to a mobile terminal. As indicated

above, the network element is provided with a data repository 406 or 407, which



WO 2004/073342 PCT/F12004/000063

13

includes data that indicates the locations of the WLLAN access points in the service
area. The data may be in the form of a table 501, for example. The data repository
may further include additional information about the access points. This information
may be permanent, such as the frequency bands used by the access points, or
changing, such as the load situation of the access point. The information stored may
also include the selection criteria used in each case. The selection criteria may be
subscriber-specific and they may also change according to the time of day, for
example. FIG. 5 further illustrates a transceiver unit 510, which (1) receives the
service requests and the LCS Service Responses and (2) transmits the LCS Service
Requests and the service responses, and a control unit 511, which performs the
selection. However, if the network element is a mobile terminal, the information
transferred through the transceiver unit depends on the implementation in the above-
described manner. A mobile terminal further includes a display unit 512 for
displaying the locations of the access points for the user. Especially if the number of
the access points in the data repository is low, as it might be in a terminal-based data
repository, for example, the control unit may also select all access points to be
displayed for the user and the user may then select the desired access point(s) for
closer examination. It is thus not necessary to implement any specific selection criteria
in the control unit. If the selection process is outside the mobile terminal, the control
unit of the mobile terminal is provided with the necessary client software for

cooperating with the network in the above-described manner.

[0041] The data repository may be provisioned (provisioning here refers to the in-
advance preparation of the database) in various ways. The most straightforward way
is to supply the location information of the access points manually into the data
repository and update the information every time a new access point is taken into use.
Alternatively, a connection may be established from the WLAN network 410 (FIG. 4)
through the Internet to the server 400 or to the corresponding entity in the PLMN.
Each access point may store its own location, whereby the location may be transferred

through the connection to the data repository. The connection may then be used to
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store real-time information about the state of the access point, such as the current load
of the access point or the average load over a predetermined period, such as the last 5
minutes. The access points may also compile service reports that describe the current
service situation in their respective cells. These service reports may be sent to the data

repository to be used in the selection process according to the invention.

[0042] One alternative for collecting the location information of the access points is
that terminals signal the access point coordinates to the mobile communication
network. When a terminal has joined the WLAN network, it may request the
coordinates from the serving access point and signal the coordinates to the mobile

communication network.

[0043] Another alternative is to utilize a mechanism described in a co-pending U.S.
Patent Application Serial No. 10/342,325, filed on January 15, 2003. This application
describes a mechanism for making the location services provided in a mobile
communication network compatible with WLAN networks. In accordance with the
said mechanism, each AAA (Authentication Authorization Accounting) proxy stores
the location information (geographical coordinates) of the access points of the WLAN
network to which the AAA proxy is connected. In a WLAN environment, the home
network of a WLAN subscriber is responsible for controlling the access of the
subscriber to the network. The AAA proxy is an element that relays AAA information
between the WLAN network and the AAA server in the home network of the
subscriber. The AAA proxy is part of the WLAN roaming reference model defined
for example in the 3GPP technical specification TS 23.234 (V1.2.0). If the solution
described in the above-mentioned U.S. application is utilized in connection with the
present invention, an AAA proxy 420, shown in FIG. 4, contains the geographical
coordinates of each of the access points in the WLAN access network to which the
AAA proxy is connected. In the example of FIG. 4, AAA proxy 420 thus contains the
geographical coordinates of access points 412 to 414. The location information

required by the service of the invention may thus be downloaded from the AAA
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proxies to the data repository of the invention. This applies especially to cases where

the network operator provides the service of the invention.

[0044] The WLAN network may also provide access point locations: when a terminal
has joined the WLAN network, it may download coordinates of other access points
through the serving access point. For example, the coordinates of all access points of
a commercial WLAN operator may be downloaded from the currently serving access

point.

[0045] In the above examples, the selection of the access point set depends on the
current location of the mobile terminal. However, the selection may also be
independent of the location of the terminal. The user may, for example, request the
access points in a city where he is about to travel. As mentioned above, the selection

criteria may be given in connection with the service request.

[0046] When the selection is based on the current location of the terminal, a
subscriber-specific information service may be provided by continuously tracking the
terminal. The subscriber may give a distance value that triggers the sending of a
notification to the terminal. If the network notices that there are access points within
the said distance from the current location of the terminal, the subscriber is informed

of the locations of such access points.

[0047] Although the invention was described above with reference to the examples
shown in the appended drawings, it is obvious that the invention is not limited to
these, but may be modified by those skilled in the art without departing from the scope
and spirit of the invention. For example, the service may be implemented by different
types of user interfaces, such as Short Message Service (SMS), Wireless Application
Protocol (WAP), Multimedia Messaging Service (MMS), or World Wide Web
(WWW) interfaces. The user may thus send a normal SMS or MMS message that
includes criteria for selecting the access point(s). Alternatively, the user may contact a
WAP or WWW service in order to select the service and the selection criteria to be

used. The mobile terminal may be provided with a built-in user interface for using the
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service or the user interface may be downloaded from the service provider. The

service may also be contacted by an ordinary PC.

[0048] One having ordinary skill in the art will readily understand that the invention
as discussed above may be practiced with steps in a different order, and/or with
hardware elements in configurations which are different than those which are
disclosed. Therefore, although the invention has been described based upon these
preferred embodiments, it would be apparent to those of skill in the art that certain
modifications, variations, and alternative constructions would be apparent, while
remaining within the spirit and scope of the invention. In order to determine the metes
and bounds of the invention, therefore, reference should be made to the appended

claims.
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WE CLAIM:

1. A method for providing an access point service for users of a mobile
communication network, the method comprising the steps of:

- selecting a set of access points, the set including at least one access point
selected from at least one access network external to a mobile communication network:
and

- notifying a user of a mobile terminal within the mobile communication
network of the location of at least one of the access points included in the set.

2. A method according to claim 1, wherein the selecting step includes selecting
the set of access points on a basis of at least one predetermined selection criterion.

3. A method according to claim 2, further comprising the step of determining a
location of the mobile terminal, wherein the selecting step depends on the location.

4. A method according to claim 1, wherein said at least one access network is a
WLAN access network.

5. A method according to claim 3, wherein the selecting step further comprises:

- calculating key figures for a plurality of access points, at least one key figure
indicating a rank order for a respective access point; and

- selecting the set of access points on the basis of their rank order.

6. A method according to claim 5, wherein the at least one key figure indicates
a distance between the respective access point and the mobile terminal.

7. A method according to claim 6, wherein the selecting step further comprises
selecting the access point with a minimum distance to the set.

8. A method according to claim 7, wherein the set includes one access point.
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9. A method according to claim 1, wherein the selecting step is performed in
the mobile communication network.

10. A method according to claim 1, wherein the selecting step is performed in a
network external to the mobile communication network.

11. A method according to claim 1, wherein the selecting step is performed in
the mobile terminal.

12. A method according to claim 4, further comprising the step of collecting
access point specific information about a first plurality of access points belonging to a
second plurality of access networks.

13. A method according to claim 12, wherein the collecting step further
comprises collecting location information of the access points, the collecting being
performed from predetermined network elements storing the location information.

14. A method according to claim 13, wherein the predetermined network
elements are Authentication Authorization Accounting (AAA) proxies, each AAA proxy
being connected to the WLAN access network and storing geographical locations of the
access points in said WLAN access network.

15. A method according to claim 12, wherein

- the collecting step comprises collecting status information describing access
point states, the status information being used in the selecting step.

16. A method according to claim 15, wherein the selecting step depends on
current load of the access points.

17. A method according to claim 1, wherein the selecting step is subscriber-

specific.
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18. A method according to claim 17, wherein the selecting step comprises
selecting the set the access points that are within a given distance from the mobile
terminal.

19. A system for providing an access point service for users of a mobile
communication network, the system comprising:

- memory means for storing geographical locations of a plurality of access
points belonging to at least one access network external to a mobile communication
network;

- selection means for selecting a set of access points, the set including at least
one access point; and

- indication means for informing a user of the mobile communication network
of the geographical location of at least one of the access points included in the set.

20. A system according to claim 19, wherein the selection means are configured
to select the set of access points on a basis of at least one predetermined selection
criterion.

21. A system according to claim 20, further comprising positioning means for
determining a location of a mobile terminal within the mobile communication network,
the selection means being responsive to the positioning means;

wherein the at least one predetermined selection criterion includes said
geographical locations and the location determined by the positioning means.

22. A system according to claim 20, wherein the selection means is in the
mobile communication network.

23. A system according to claim 20, wherein the selection means is in a
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network external to the mobile communication network.

24. A system according to claim 22, wherein the indication means comprises a
transmitter unit for sending the mobile terminal a notification indicating the
geographical location of at least one of the access points included in the set.

25. A system according to claim 22, wherein the indication means comprises a
display unit for displaying the geographical location of at least one of the access points
mcluded in the set.

26. A network element for providing an access point service, the network
element comprising:

- a data repository for storing geographical locations of at least one access point
belonging to at least one access network external to a mobile communication network;

- a control unit, for selecting a set of access points, the set including at least one
access point; and

- indication means for indicating the geographical location of at least one access
point included in the set.

27. A network element according to claim 26, wherein the control unit is
adapted to select the set of access points on a basis of said geographical locations and a
given location, wherein the given location indicates a location of a mobile terminal
within the mobile communication network.

28. A network element according to claim 27, further comprising a receiver unit
for receiving the given location from another network element.

29. A network element according to claim 27, wherein the indication means

comprises a transmitter unit for sending the mobile terminal a notification indicating the
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geographical location of at least one of the access points included in the set.

30. A network element according to claim 27, wherein the indication means
include a display unit for displaying the geographical location of at least one of the
access points included in the set.

31. A network element according to claim 30, further comprising location
determination means for determining the given location, said mobile terminal being the
network element.

32. A network element according to claim 31, wherein the location
determination means comprises a GPS receiver.

33. A mobile terminal for a mobile communication network, the mobile
terminal comprising:

- means for sending location-dependent information to a mobile communication
network, the location-dependent information being dependent on the location of the
mobile terminal within the mobile communication network;

- means for receiving location information from the mobile communication
network, the location information including geographical locations of a set of access
points belonging to at least one access network external to the mobile communication
network, wherein the set includes at least one access point selected based on the
location-dependent information; and

- indication means for informing a user of the mobile terminal of the
geographical location of at least one access point included in the set.

34. A mobile terminal according to claim 33, wherein the location-dependent

information includes a signal measurement report for calculation of a location estimate
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of the mobile terminal.

35. A mobile terminal according to claim 33, wherein the location-dependent
information includes a location estimate of the mobile terminal for selection of the set of
access points.

36. A mobile terminal for a mobile communication network, the mobile
terminal comprising:

- means for sending a service request to a mobile communication network, the
service request requesting an access point service;

- reception means for receiving location information from the mobile
communication network in response to the service request, the location information
including geographical locations of a set of access points belonging to at least one access
network external to the mobile communication network, wherein the set includes at least
one access point; and

- indication means, responsive to the reception means, for informing a user of
the mobile terminal of the geographical location of at least one access point included in

the set.



PCT/F12004/000063

WO 2004/073342

113

PLMN

Le 108

CORE NETWORK
103

anllnD LL.
)y A
[75]
(FI —
([@]][1]
n||N L
—1j{—d <C
w
|

Alu

LCF

ACCESS
NETWORK

e |

00
USER

o
EQUIPMENT

UE

C
|_

m
n

e

External LCS Client

SERVICE ACTIVATED AT TERMINAL

201

DETERMINATION OF TERMINAL

LOCATION

FIG. 2

202

SELECTION OF WLAN ACCESS POINT SET
BASED ON LOCATION AND SELECTION CRITERIA

203

USER NOTIFIED OF LOCATION(S)
OF ACCESS POINT(S)




WO 2004/073342

PCT/F12004/000063

213

100 N101
MOBILE RADIO ACCESS
TERMINAL 14300 NETWORK
COLLECTION OF LOCATION INFORMATION
SERVICE REQUEST 301
—| 302
LOCATION PROCEDURE
303
|
SELECTION OF
FIG. 3 ACCESS POINT SET
2% SERVICE RESPONSE
.
il
REPO-
SITORY
“ 101 s A0
6 N\
/ RADIO AcCESS)—] SCSN GGSN
NETWORK
100 40
- 5/ / §401
: o
-2/ 3 AAA PROXY
400 1 \
4 | SERVICE 6 LOCATIONS
08 | PROVIDER — GATEWAY] | OF ACCESS
(LCS Client) 410 . POINTS
REPO A
SITORY LAN LAN
412 413 414
A o o
FIG. 4 ACCESS ACCESS|  [ACCESS
. POINT POINT |. | POINT




WO 2004/073342 PCT/F12004/000063

313
512
.
| DISPLAY UNIT _
A 406/407
511 SERVICE REPORTS
| CONTROL UNIT | FROM ACCESS POINTS
|
. SELECTION
510 - TRANSCEIVER REP[c))AéTIé\ORY CRITERIA

v

SERVICE ‘
RESPONSE RiGURe:  |ACCESS POINTID | LOCATION | OTHER INFORMATION

LCS Service LCS Service
Request  Response

501}

FIG. 5



INTERNATIONAL SEARCH REPORT

International application No.

PCT/FI 2004/000063

A. CLASSIFICATION OF SUBJECT MATTER

IPC7: H04Q 7/38

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

B. FIELDS SEARCHED

IPC7: HO4Q, HOAL

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the

SE,DK,FI,NO classes as above

extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name

EPO-INTERNAL, WPI DATA, PAJ, INSPEC

of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(18.12.2001), column 3, Tine

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2002059453 Al (ERIKSSON, G.A.P. ET AL), 16 May 1-36
2002 (16.05.2002), paragraphs [0013]-[0016];
[0029]-[0034]; [0040]
A GB 2343337 A (NEC CORPORATION), 3 May 2000 1-36
(03.05.2000), the claims
A US 6332077 Bl (WU, C-K. ET AL), 18 December 2001 1-36

24 - line 36

I:I Further documents are listed in the continuation of Box

C. E‘ See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
1o be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

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

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

“P” document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but <ited to understand
the principle or theory underlying the invention

”X” document of particular relevance: the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

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

“&” document member of the same patent family

Date of the actual completion of the international search

26 April 2004

Date of mailing of the international search report

06 -05- 2004

Name and mailing address of the ISA/
Swedish Patent Office

Box 5055, 8-102 42 STOCKHOLM
Facsimile No. +46 8 666 02 86

Authorized officer

Fredrik Blomqvist /0GU
Telephone No.  +46 8 782 25 00

Form PCT/ISA/210 (second sheet) (January 2004)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

31/03/2004 | PCT/FI 2004/000063

US 2002059453 Al 16/05/2002

GB 2343337 A 03/05/2000

AU
DE
GB

1449302 A 21/05/2002

T g e e O o ot S S At Y S B (ot B S P S S A ol St A Ot it S gt S g S M B M S B A S o S P R o S P i Pt

10196857 T 04/12/2003
0307656 D 00/00/0000
2384143 A 16/07/2003
0239759 A 16/05/2002
9920072 D 00/00/0000

2000069530 A 03/03/2000

. S 08 o A . S S . S, S, S S (o, S M S S S, e S o S0 W P S S W . S Y S o . A ot A S W P T D B o 5O T o W M S YOS o B e v

Form PCT/ISA/210 (patent family annex) (January 2004)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

