004/016011 A1 /I 0000 0 AT 010 O 0

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date
19 February 2004 (19.02.2004)

PCT

(10) International Publication Number

WO 2004/016011 A1

(51) International Patent Classification’:

HO04Q 7/22

(21) International Application Number:
PCT/EP2003/007812

(22) International Filing Date: 18 July 2003 (18.07.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

02017557.6 7 August 2002 (07.08.2002)  EP

(71) Applicant (for all designated States except US): TELE-
FONAKTIEBOLAGET LM ERICSSON (publ)
[SE/SE]; S-126 25 Stockholm (SE).

(72)
(75)

Inventors; and

Inventors/Applicants (for US only): EWERT, Jorg
[DE/DE]; Karl-Platz- Str. 221, 41812 Erkelenz (DE).
STUMPERT, Martin [DE/DE]; Hundsbrunnertalstr. 22,
67691 Hochspeyer (DE).

(74) Agent: TONSCHEIDT, Andreas; Ericsson Eurolab
Deutschland GmbH, Ericsson Allee 1, 52134 Herzogen-

rath (DE).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD,
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Buropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, 1S, JP, KE, KG,
KP KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK,
MN, MW, MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU,
SC, SD, SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG,

[Continued on next page]

(54) Title: METHOD FOR ENABLING A LOCATION SERVICE CLIENT TO CONTACT A USER OF A MOBILE DEVICE

Association of Location Service Clients to
Types of Lacation Service Clients

100~

200~| Selection of a Type of Location Service Clients |

Transmission of a Type Identifier identifying

300~ the Selected Type of Location Service Clients

400—! Analysis of the Type I[dentifier ]

500- Determination of Location Service Clients associated
with the Selected Type of Location Service Clients

600~| Determination of Addresses of Location Service Clients ‘

b MSA{

NS-D CL1D CLZ-D CLSD

101

102~ $e—102s]

103:

200~

400-9

500~

600~

700~ Sending of Information enabling a Contacting of the User

to Location Service Clients whose addresses are determined

01

02 >

¥

800~ Contacting of the User

801

802

(57) Abstract: A method for sending (700) information enabling a contacting of a user of a mobile device (MS) to at least one lo-
cation service client (CL1,CL2) is disclosed. The method comprises the steps of selection (200) of a type of location service clients
on the mobile device (MS), transmission (300) of a type identifier from the mobile device (MS) to a server (NS) in a telecommu-
nication system, the type identifier identifying the selected type of location service clients, analysis (400) of the type identifier for
a determination (500) of one or more location service clients (CL.1,CL2) associated (100) with the selected type of location service
clients, determination (600) of at least one address of the one or more determined location service clients (CL.1,CL2) according to
a result of the analysis (400), and sending (700) information enabling the contacting of the user to the one or more location service

clients (CL1,CL2) whose addresses are determined.



WO 2004/016011 A1 I} 110 08000 0000 000

UZ, VC, VN, YU, ZA, ZM, ZW, ARIPO patent (GH, GM,  Published:

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian ~—  with international search report

patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European

patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,

GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR),  For two-letter codes and other abbreviations, refer to the "Guid-
OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,  ance Notes on Codes and Abbreviations" appearing at the begin-
ML, MR, NE, SN, TD, TG) ning of each regular issue of the PCT Gagzette.



H
;

! PCT

- @ ATENT COOPERATION TREATY @

RECD 20 QCT 2003
PCT

INTERNATIONAL SEARCH REPOR

WIPOQ
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent's file reference FOR FURTHER see Notification of Transmittal of International Search Report
(Form PCT/ISA/220) as well as, where applicable, item 5 below.

P16776-TPF ACTION

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)

PCT/EP 03/ 07812 18/07/2003 07/08/2002

Applicant R

TELEFONAKTIEBOLAGET LM ERICSSON (PUBL)

This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This International Search Report consists of a total of 4 sheets.
1t is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard o the language, the international search was carried out on the basis of the international application in the
language in which it was filed, unless otherwise indicated under this item.
]:l the international search was carried out on the basis of a translation of the international application furnished to this
Authority (Rule 23.1(b)).

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search
was carried out on the basis of the sequence listing :

contained in the international application in written form.

filed together with the international application in computer readable form.
furnished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readble form.

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the
international application as filed has been furnished.

the statement that the information recorded in computer readable form is identical to the written sequence listing has been
furnished

Certain claims were found unsearchable (See Box I).

00 O 00000

Unity of invention is lacking (see Box Ii).

4. With regard to the title,
[] thetextis approved as submitied by the applicant.
m the text has been established by this Authority to read as follows:

METHOD FOR ENABLING A LOCATION SERVICE CLIENT TO CONTACT A USER OF A
MOBILE DEVICE

5. With regard to the abstract,

[X]  thetextis appfoved as submitted by the applicant.

D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box Ill. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. The figure of the drawings to be published with the abstract is Figure No. 1
m as suggested by the applicant. D None of the figures.
]:| because the applicant failed to suggest a figure.
]:I because this figure better characterizes the invention.

Form PCT/ISA/210 (first sheet) (July 1998)



WO 2004/016011 PCT/EP2003/007812

10

15

20

25

30

METHOD FOR ENABLING A LOCATION SERVICE CLIENT TO CONTACT A USER OF A
MOBILE DEVICE

[Technical field of the invention]

The present invention relates to the field of telecommunication systems,
especially to a method for sending information enabling a contacting of a user of

a mobile device to at least one location service client.

[Background of the invention]

Obtaining the location of a user of a mobile device in a mobile
telecommunication system via a LCS (LoCation Service) is possible e.qg.
according to 3" Generation Partnership Project (3GPP) Technical Specification
(TS) 23.272 Version (V)5.3.0, Release 5, published June 2002 (2002-06). In a
GSM (Global System for Mobile Communication) or UMTS (Universal Mobile
Telecommunication System) system, the location of the user can be determined
using accurate radio signal measurements and a position estimate computation
based on the measurements. The location of the user may be indicated by a

geographical coordinate with the accuracy of a few meters.

The mobile device can request its own location and can send its location via a
GMLC (Gateway Mobile Location Center) to a LCS client, e.g. for using a LBS
(Location Based Service). A location request initiated by the mobile device is
also named MO-LR (Mobile Originating Location Request) and can be carried
out in the CS (Circuit Switched) domain, i.e. CS-MO-LR, as well as in the PS
(Packet Switched) domain, i.e. PS-MO-LR.

If the mobile device is requesting that its own location is to be sent to a LCS
client, the mobile device can send a service invoke message to a VMSC/MSC

(Visited Mobile services Switching Center / Mobile services Switching Center)
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for a CS-MO-LR or to a SGSN (Serving General packet radio service Support
Node) for PS-MO-LR or to both. The service invoke message includes the
identity of the LCS client and optionally the address of the GMLC. If the GMLC
address is not included, the VMSC/MSC or the SGSN, respectively, may assign
its own GMLC address and may verify that the identified LCS client is supported
by this GMLC. If a GMLC address is not available for this case, the VMSC/MSC
or the SGSN, respectively, can reject the MO-LR. Else, the VMSC/MSC or the
SGSN sends a MAP (Mobile Application Part) subscriber location report or
subscriber LCS report message, respectively, comprising the MSISDN (Mobile
Station Integrated Services Digital Network Number) or PDP (Packet Data
Protocol) address of the mobile device, the identity of the LCS client and further
information like a location estimate of the mobile device, the event causing the
location estimate and the age of the location estimate. On receipt of the
subscriber LCS report message, the GMLC sends the location of the mobile
device to the LCS client.

MO-LR mechanisms as described so far are capable to address only one LCS
client for one MO-LR. Addressing of multiple LCS clients requires multiple MO-
LRs, which is time and resource consuming. Furthermore, an identity of the LCS
client must be known to the mobile device to be included in the service invoke
message. This strongly limits the application of the present MO-LR mechanisms
to known LCS clients. In addition, the present MO-LR mechanisms only allow to
send the location of a mobile device to a LCS client preventing the LCS client to
provide setrvice information to the user of the mobile device in response to the

receipt of the location information.

[Summary of the invention]

It is therefore an object of the present invention to provide methods, devices
and computer programs that allow a sending of information to multiple and/or
unknown location service clients with said information enabling a contacting of a

user of a mobile device.
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This object is achieved by the methods as described in claims 1, 2, and 7.
Furthermore, the invention is embodied in devices as described in claims 12
and 18 and in computer programs as described in claims 20 and 21.

Advantageous embodiments are described in the further claims.

For sending information enabling a contacting of a user of a mobile device to at
least one location service client the following steps are performed. First, a
selection of a type of location service clients is executed on the mobile device.
The selection is preferably controlled by the user and can be achieved by
scrolling a list of types of location service clients from that a type of location
service clients is selected. The list may be loaded from an entity of the
telecommunication system prior to the selection of the type of location service
clients. Alternatively, the user may enter the selected type of location service
clients into the mobile device, e.g. by entering a name for the type of location

service clients.

After the selection of the type of location service clients, a transmission of a type
identifier from the mobile device to a server in a telecommunication system is
performed. The type identifier identifies the selected type of location service
clients. The relation between the selected type of location service clients and
the transmitted type identifier must be unique for the mobile device and the
server for identifying the selected type of location service clients from the mobile
device to the server. The typé identifier may be loaded to a storage of the
mobile device, e.g. it can be downloaded in conjunction with a list of types of
location service clients. Triggered by the selection of the type of location service
clients, the corresponding type identifier can be retrieved from the storage for
transmission. Alternatively, the type identifier may be entered by the user to the
mobile device. The transmission of the type identifier may be accompanied by a
request for sending information enabling the contacting the user to one or more
location service clients according to the type identifier. Furthermore, the
information enabling the contacting of the user or an indication for the server

where to find the information enabling the contacting of the user and/or which
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information enabling the contacting of the user can be sent in conjunction with
the transmission of the type identifier. Information for a location service client of
the selected type of location service clients may be sent or indicated from the

mobile device to the server in parallel to the transmission of the type identifier.

An analysis of the type identifier for a determination of one or more location
service clients associated with the selected type of location service clients is
executed. The analysis can be triggered by the receipt of the type identifier or
by a corresponding request accompanying the type identifier as mentioned
before. In the proposed method, one or more location service clients can be
associated with one or more types of location service clients. A type of location
service clients may be associated with a common attribute of one or more
location service clients in order to distinguish the one or more location service
clients of said type from further location service clients. For example, a type of
location service clients may represent the type RESTAURANT or
TRANSPORTATION. The association of a location service client to multiple
types of location service clients is possible. From the knowledge of the type
identifier, the server can identify the selected type of location service clients and
can thus determine the one or more location service clients being associated
with the selected type. This determination may be achieved by searching a
database comprising at least the selected type identifier linked to the one or

more location service clients that are associated with the selected type of

location service clients.

Based on a result of the previous analysis, a determination of at least one
address of the one or more determined location service clients is executed. An
address may be derived from a profile of a location service client comprising
e.g. the identity or name of the location service client, an address enabling the
contacting of the location service client, one or more types of location service
clients said location service client is associated to, and one or more
corresponding type identifiers. If multiple addresses are comprised in a profile of

a location service client, all addresses may be determined or a selection of one
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or more of the addresses may be performed, e.g. based on preferences by the
location service client or the server. Profiles of location service clients are

preferably stored at the server or are at least accessible by the server.

Finally, the sending of information enabling the contacting of the user to the one
or more location setvice clients whose addresses are determined is executed.
The information enabling the contacting of the user can be used by a location
service client that received this information to contact the user and can
comprise a user identity identifying the user to the location service client or an
address of the user or both. Multiple user identities or addresses or both are
possible and the information enabling the contacting of the user can be different
for different location service clients. Examples for information enabling the
contacting of the user are a MSISDN number, an IMSI (International Mobile
Subscriber Identity) of the user, or a name or alias of the user combined with an
address like a postal address. Also email, fixed phone, fax, or post box
addresses can be used. Information enabling the contacting of the user can be
stored on the server or can be provided to the server, e.g. in conjunction with
the transmission of the type identifier. For example, the information enabling the
contacting of the user can origin from the mobile device or a different entity of
the telecommunication system like a HSS (Home Subscriber Server), a HLR
(Home Location Register), an AAA (Authentication, Authorization and
Accounting) server, a MSC (Mobile services Switching Center) or a SGSN. The
contacﬁng of the user from a location service client that received the information
enabling the contacting of the user can be achieved in a way that service
information is sent from said location service client to a user accessible

receiving entity where the user can obtain said service information.

The proposed method solves the problem of sending information enabling a
contacting of a user of a mobile device to multiple and/or unknown location
service clients. A conceptual change from the knowledge, transmission and
analysis of individual identities of location service clients to the knowledge of

types of location service clients with the transmission and analysis of type
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identifiers is introduced by the invention. For sending of information enabling the
contacting of the user to location service clients, the user or the mobile device
for the user do not necessarily have to know about the existence of one or more
particular location service clients or to know the number of location service
clients or their corresponding individual identities as it is in prior art. Instead, the
user or the mobile device for the user must be aware about at least one type of
location service clients that is to be selected and indicated to the server for
sending information enabling the contacting of the user to the user. Also the
transmission effort and processing effort for the generation and the processing
of involved messages and related information can be reduced by the proposed
method. Instead of sending multiple identities of location setvice clients as it is
in prior art, a type identifier corresponding to the selected type of location
service clients is transmitted. The transmission of the type identifier can be
achieved in a single message instead of multiple messages necessary for the
transmission of multiple identities of location service clients according to prior
art. Thus, multiple location service clients of the selected type of location service
clients and their respective addresses can be determined based on a single
message. In addition, the one or more location service clients whose addresses
are determined can be notified with information enabling the contacting of the
user thus providing a notified location service client, i.e. a location service client
of the selected type of location service clients to whom information enabling the
contacting of the user is sent from the server, with the possibility to contact the

user to provide adequeﬁe service to the user.

Furthermore, the proposed method is very flexible and convenient especially for
a notified location service client and the user. Depending on the information
enabling the contacting of the user provided to the notified location service
client and its ability for making the contact to the user, the user can be
contacted by a notified location service client in many ways. Typically, the user

can access a large variety of user accessible receiving entities that can be
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offered to a notified location service client for the contacting of the user. In
general, a user accessible receiving entity can be any device or institution or
address identifiable and contactable by a notified location service client based
on the information enabling a contacting of the user for contacting the user.
Preferably, the user is provided with service information sent from a notified
location service client to the user accessible receiving entity where the user can
access the service information. Examples for a user accessible receiving entity
are a mobile device either being the initial mobile device, i.e. the mobile device
triggering the sending of information enabling the contacting of the user to the
one or more location service clients of the selected type of location service
clients or a different mobile device accessible by the user. Other devices
allowing the contacting of the user by a notified location service client are
possible, e.g. a computer that enables a user to access an email sent from a
notified location service client, or a pager. In addition or alternatively, a user
accessible receiving entity may be a company or a place of living of the user, or
a post office. Depending on the information enabling the contacting of the user,
a notified location service client may also contact more than one user
accessible receiving entities for contacting the user. Different location service

clients may contact different user accessible receiving entities.

It is preferable to execute a part of the steps of the previously described method
on the server as described in the following. A method for sending information
enablihg a contactingvof a user of a mobile device to at least one location
service client wherein the following steps are performed by a server of a
telecommunication system. These steps are receiving from the mobile device a
type identifier identifying a selected type of location service clients, analysis of
the type identifier for a determination of one or more location service clients
associated with the selected type of location service clients, determination of at
least one address of the one or more determined location service clients
according to a result of the analysis, and sending information enabling the
contacting of the user to the one or more location service clients whose

addresses are determined.



WO 2004/016011 PCT/EP2003/007812

10

15

20

25

30

For offering a location based service that takes into account location information
associated with the user it is especially advantageous to provide a notified
location service client with location information associated with the user. This
can be achieved by sending location information associated with the user to the
one or more location service clients whose addresses are determined. The
location information associated with the user can be a location or an area or
both, e.g. an area surrounding a location. The location/area may be a current
location/area of the user or a location/area different from the current
location/area. Location information associated with the user can be represented
by geographical coordinates for specifying a location or an area. A radius can
be used to indicate an area surrounding a location. Alternatively or in addition,
predetermined areas like countries or districts of towns or areas relating to the
mobile telecommunication system the mobile device of the user is attached to
can be used, e.g. location information associated to the user may be based on
a PLMN (Public Land Mobile Network) area, a LA (location area), a SA (service
area), or a RA (routing area). The location information associated with the user
can be entered into the mobile device for transmission to the server or may be
determined by one or more entities of the mobile telecommunication system the
mobile device of the user is attached to. The server can receive this location
information associated with the user from the mobile device of the user, e.g. in
combination or in parallel with the transmission of the type identifier, or from
other entities of the telecommunication system. The location information
associated with the user enables a notified location service client to offer a
location based service that takes into account the location information
associated with the user, e.g. for providing the user with a way description from
the location as given in the location information associated with the user to the
location of the location service client or for charging purposes depending on the
distance of the location associated with the location service client and the
location associated with the user. A notified location service client may use
received location information associated with the user for checking purposes,

e.g. the notified location service client may verify if a location or area given by
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the location information associated with the user is served by the notified
location setvice client. If it is not served, a contacting of the user may not be

executed.

According to a preferred embodiment, a threshold number is received that
indicates a limit for a number of location service clients. The threshold number
can be received by the server in a sense that an operator or the user sets the
threshold number. Furthermore, a determination that the threshold number is
reached can be executed and the number of the one or more location service
clients to those information enabling the contacting of the user is to be sent to
can be limited to the threshold number. In combination with the determination of
the one or more location service clients of the selected type of location service
clients it can be checked if the threshold number is reached. If it is determined
that the threshold number is reached, the number of the determined one or
more location service clients can be limited to the threshold number, i.e. the
determination of location service clients of the selected type of location service
clients is terminated when the threshold value is reached. The limitation has
especially the advantage to avoid that the user selects unintentionally a type of
location service clients wherein more location service clients than expected by
the user are associated to. The threshold value can set a reasonable limit and
avoids that to all location service clients of the selected type information
enabling the contacting of the user is sent. Instead of terminating the
determination of location service clients of the selected type of location service
clients when the threshold value is reached as explained before, the server may
continue with the determination and determine also one or more location
service clients of the selected type of location service clients exceeding the
threshold value. Preferably, the server indicates those one or more location
service clients exceeding the threshold value for distinguishing them from the
one or more location setvice clients that are determined up to the threshold
value. This alternative procedure allows a more flexible processing of the one or
more location service clients that are associated to the selected type of location

service clients and may especially be interesting for charging purposes. For
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example, the sending of information enabling the contacting of the user to one
or more location service clients of the selected type of location service clients up
to the threshold value may be charged differently than for one or more location
service clients of the selected type of location service clients exceeding the
threshold value. Of course, the alternative procedure can be implemented such
that only those of the one or more location service clients of the selected type of
location service clients up to the threshold value are notified with information

enabling the contacting of the user.

According to another preferred embodiment, location information associated
with the user of the mobile device and location information associated with the
one or more location service clients of the selected type of location service
clients are considered such that the sending of information enabling the
contacting of the user is restricted to those of the one or more location service
clients whose location information matches the location information associated
with the user. The location information associated with the user that is used for
restriction can be identical or can be different from the location information
associated with the user that can be used for sending to the one or more
location service clients. In general, location information used for restriction may
be a location or an area or both, e.g. an area surrounding a location. The
location may be a current location/area of the user or of a location service client
of the selected type of location service clients or a location/area different from
the respective current location/area. The location information associated with
the user may be received from the mobile device, e.g. in combination with the
transmission of the type identifier, may be provided from other entities of the
telecommunication system, or may be stored at the server. Especially if the
location service clients have a fixed or predictable location, location information
associated with the one or more location service clients is preferably stored at
the server. The location information associated with a location setvice client can
be collected when associating the location service client to a type of location
service clients. The location information associated with a location service client

can be added to a profile of the location service client. The restriction of the one
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or more location service clients of the selected type of location service clients
may be achieved by retrieving the location information associated with the one
or more location service clients from the respective profiles and checking the
retrieved location information versus the location information associated with
the user in such a way that only those location service clients of the selected
type are notified with information enabling the contacting of the user that are
located in an area associated with the user. Other procedures or requirements
for achieving the restriction are possible. Depending on the location information
associated with the user and the location information associated with the one or
mote location service clients and the way of processing the respective location
information, the number of location service clients that are to be notified with
information enabling the contacting of the user can range from zero to all
location service clients associated with the selected type of location service
clients. The restriction is especially useful for both, the user and a location
service client of a selected type of location service clients, as it introduces a
procedure to satisfy location requirements of the user and location requirements
of the location service client. It is especially advantageous to implement the
restriction functionality in the server to avoid the notification of a location service
client of the selected type of location service clients whose location requirement

does not fuffill the location requirement of the user or vice versa.

[t is especially helpful for the user if the current location of the mobile device is
used for the location information associated with the user. The current location
of a mobile device can be determined by the mobile telecommunication system.
Improved convenience and security can be the consequence as the user does

not have to know and/or enter his current location.

It is preferable to execute a part of the steps of the previously described method
on the mobile device of the user as described in the following. A method for
sending information enabling a contacting of a user of a mobile device to at
least one location service client wherein the following steps are performed by

the mobile device. These steps are selection of a type of location service clients
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on the mobile device and sending of a type identifier to a server in a
telecommunication system, the type identifier identifying the selected type of
location setrvice clients. Correspondingly, the mobile device can request the
server to send information enabling the contacting of the user to one or more
location service clients that are associated with the selected type of location

service clients.

According to a preferred embodiment, multiple types of location service clients
exist and the selected first type of location service clients is composed of at
least two of the multiple types of location service clients. The introduction of
multiple types of location service clients makes the method more versatile as it
allows an association of location service clients to multiple types, e.g.
RESTAURANT, TRANSPORTATION, BUSINESS, etc. providing more choices
for the user. For providing a finer selection, it is advantageous to compose
types, e.g. to combine type RESTAURANT with type CHINESE to compose the
type CHINESE RESTAURANT. The composing can be executed during the
selection of the type of location service clients. It depends on the
implementation whether a type identifier representing the composed type of
location service clients is sent to the server or multiple type identifiers. In the
latter case, the mobile device sends a list of type identifiers that represents the
composed type of location service clients that is selected to the server. The
server can recognize the composed type of location service clients from an
analysis of the multiple type identifiers and can thus determine the

corresponding location service clients.

In order to give a feedback to the user on the one or more location service
clients whose addresses are determined on the server, another preferred
embodiment provides that the one or more location service clients whose
addresses are determined are indicated on the mobile device of the user. A
message comprising an indication of the one or more location service clients
whose addresses are determined can be sent to the mobile device providing the

user with information on said location service clients of the selected type of



WO 2004/016011 PCT/EP2003/007812

10

15

20

25

30

13

location setrvice clients. In parallel, charging information may be provided to the
user, e.g. for informing the user about the cost of the notification per location
service client whose address is determined. The message mentioned before
may be sent prior to the sending of information enabling the contacting of the
user e.g. in order to provide the user with an option for a selection of the one or
more location service clients that are to be notified with information enabling the
contacting of the user. This selection has the advantage that the user can
control which of the one or more location service clients whose addresses are
determined is notified and/or which is not notified. Alternatively, the message
may be sent in parallel with or after the sending of information enabling the
contacting of the user e.qg. for providing the user with a report on the notified

location service clients.

In order to keep the implementation effort fow for the proposed method, at least
the transmission of the type identifier can be executed in a mobile originated
location request. Consequently, the type identifier of the selected type of
location service clients can replace the identity of the location service client in
the service invoke message sent from the mobile device via a VMSC/MSC or a
SGSN for a CS-MO-LR or PS-MO-LR, respectively, to a gateway mobile
location center. Information related to the user like location information
associated with the user or a user identity may be also transmitted or
determined via the mobile originated location request that is also preferably
adapted to trigger the sending of information enabling the contacting of the
user. In a corresponding manner, the implementation effort may be further
lowered if an existing gateway mobile location center is modified in order to
provide functionality associated with the server, e.g. to receive the type
identifier, to execute the analysis of the received type identifier for the
determination of one or more location service clients associated with the
selected type of location service clients, the determination of the at least one
address of the one or more determined location service clients, the optional

execution of the limitation or restriction, and the sending of information enabling
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the contacting of the user optionally supplemented by location information

associated with the user.

For charging the one or more location service clients to those the information
enabling the contacting of the user is sent, a charging data record can be
created. The charging data record can be created by the server, e.g. gateway
mobile location center, and can be sent to a charging server. The charging
server can provide a location service client with an invoice based on a received
charging data record. A corresponding address of the notified location service
client to which the invoice is sent can be provided to the charging server.
Preferably, the charging server collects multiple charging data records for a
location service client and provides said location service client with invoices

related to time periods, e.g. monthly invoices.

The present invention also concerns devices order to implement the method as
described above. A server of a telecommunication system is described first and

than a mobile device.

The server comprises a receiving unit for receiving messages, a transmitting
unit for sending messages, and a processing unit for processing messages and
information. The receiving unit is adapted to receive a type identifier from a

mobile device of a user. The type identifier identifies a selected type of location

~ service clients. The processing unit is adapted to execute an analysis of the

type identifier for a determination of one or more location service clients
associated with the selected type of location service clients and to execute a
determination of at least one address of the one or more determined location
service clients according to a result of the analysis. The transmitting unit is
adapted to execute a sending of information enabling the contacting of the user

to the one or more [ocation service clients whose addresses are determined.

According to a preferred embodiment, the receiving unit of the aforementioned

server is adapted to receive location information associated with the user and
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the transmitting unit of the aforementioned server is adapted to send the
location information associated with the user to the one or more location service

clients whose addresses are determined.

According to another preferred embodiment of the server, the receiving unit is
adapted to receive a threshold number. The threshold number indicates a limit
for a number of location service clients and can be entered into the server, e.g.
by an operator or remotely by the user. The processing unit is adapted to
execute a determination that the threshold number is reached and to limit to the
threshold number the number of the one or more location service clients to

those information enabling the contacting of the user is to be sent to.

According to another preferred embodiment of the server, the receiving unit is
adapted to receive location information associated with the user and location
information associated with the one or more location service clients of the
selected type of location service clients. The processing unit is adapted to
consider both location information such that only those of the one or more
location service clients of the selected type of location service clients are
determined whose location information match the location information

associated with the user.

According to another preferred embodiment of the server, the server is adapted
to perform gateway mobile location center related processes and messages in a

mobile originated location request.

According to another preferred embodiment of the server, the processing unit is
adapted to generate a charging data record to charge the one or more location
service clients to those the information enabling the contacting of the user is
sent and the transmitting unit is adapted to send the charging data record to a

charging server for charging said one or more location service clients.
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Preferably, the processing unit of the server is adapted to identify the selected
type of location service clients being composed of at least two types of location
service clients. In addition or alternatively, the transmitting unit of the server can
be adapted to send an indication of the one or more location service clients

whose addresses are determined to the mobile device.

In the following, a mobile device is described. The mobile device comprises a
receiving unit for receiving messages, a transmitting unit for sending messages,
and a processing unit for processing messages and information. The
processing unit is adapted to execute a selection of a type of location service
clients on the mobile device. The transmitting unit is adapted to execute a
sending of a type identifier to a server in a telecommunication system. The type

identifier identifies the selected type of location service clients.

According to a preferred embodiment of the mobile device, the receiving unit is
adapted to receive location information associated with a user of the mobile
device. The receiving unit can be for example a keybord or microphone that is
used by the user to enter the location information associated with the user to
the mobile device. Other receiving units are possible. The transmitting unit is

adapted to send the location information associated with the user to the server.

Preferably, the receiving unit of the mobile device is adapted to receive an
indication of one or more location setrvice clients whose addresses are
determined on the server as a result of the sending of the type identifier and the
processing unit of the mobile device is adapted to process the received
indication for an indication of the one or more service clients whose addresses
are determined on an output unit, a display or a loadspeaker, accessible by the
user. Alternatively or in addition, the mobile device can be adapted to perform
mobile device related processes and messages in a mobile originated location

request.



WO 2004/016011 PCT/EP2003/007812

10

15

20

25

30

17

The present invention also concerns computer programs comprising portions of
software codes in order to implement the method as described above when
operated on the server or the mobile device. The computer programs can be
stored on a computer readable medium. The computer-readable medium can
be a permanent or rewritable memory within the server or the mobile device or
located externally. The respective computer program can be also transferred to
the server or the mobile device center for example via a cable or a wireless link

as a sequence of signals.

A computer program loadable into a processing unit of a server of a
telecommunication system is described. The computer program loadable into a
processing unit of a server of a telecommunication system comprises code
adapted to execute an analysis of a type identifier identifying a selected type of
location service clients for a determination of one or more location service
clients associated with the selected type of location service clients and to
execute a determination of at least one address of the one or more determined
location service clients according to a result of the analysis, and to trigger a
sending of information enabling the contacting of a user of a mobile device from
which the type identifier originates to the one or more location service clients

whose addresses are determined.

A computer program loadable into a processing unit of a mobile device is
described. The computer program loadable into a processing unit of a mobile
device comprises code adapted to execute a selection of a type of location
service clients and to trigger a sending of a type identifier to a server in a
telecommunication system. The type identifier identifies the selected type of

location service clients.

In the following, detailed embodiments of the present invention shall be
described in order to give the skilled person a full and complete understanding.
However, these embodiments are illustrative and not intended to be limiting, as

the scope of the invention is defined by the appended claims.
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[Brief description of the drawings]

Fig. 1a

Fig. 1b

Fig. 2

Fig.3

Fig. 4

Fig. 5

Fig. 6

shows a flow-chart diagram of a first embodiment of the present

invention;

shows exemplary messages and processes of the first

embodiment of the present invention;

shows a message flow diagram according to a second

embodiment of the present invention;

shows a first example for location information associated with the
user and location information associated with location service

clients;
shows a second example for location information associated with
the user and location information associated with location service

clients;

shows an exemplary database in a GMLC.

- -shows exemplary devices and messages between the devices for - -

carrying out the invention.

[Detailed description of the invention]

The following description focuses on the steps associated with messages or

processes for carrying out the invented method. Depending on the

implementation or case, it may be advantageous to integrate additional steps

like a confirmation of a step before the next step is carried out. One or more

pre-initialization steps can ensure the inter-operability of the respective devices

involved in the method.
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Fig. 1a shows a flow-chart diagram of a first embodiment of the present
invention and Fig. 1b shows exemplary processes executed on devices like a
mobile device MS for a user, a server NS, a first location service client CL1, a
second location service client CL2, and a third location service client CL3,
exemplary processes executed on said devices, and exemplary messages
between said devices for executing the first embodiment. In a first step, the
location service clients CL1,CL2,CL3 are associated with types of location
service clients. The association 100 may be executed 101,102,103 for the three
location service clients CL1,CL2,CL3 by the server NS. Alternatively, the three
location service clients CL1,CL2,CL3 may subscribe 101s,102s,103s for
association 100. IP (Internet Protocol) group member management
mechanisms as for multicast or anycast can be applied for the subscription.
Location information associated with the location service clients CL1,CL2,CL3
may be also provided to the server NS in conjunction with the association 100.
As an example to be used for explaining the following steps: the first location
service client CL1 and the second location service client CL2 subscribe
101s,102s to a first type of location service clients and the third location service
client CL3 does not subscribe 103s to the first type of location service clients
but instead to a second type of location service clients. When the user wants to
be contacted by location service clients of the first type of location service
clients, e.g. for receiving service information from these location service clients,
a selection 200 of the first type of location service clients is executed on the
mobile device MS. Preferably, the name of the first type of location service
clients and the corresponding type identifier are already known to the mobile
device MS, e.g. this information may be provided when the user subscribes to a
service according to the present invention. Preferably, a scrolling list comprising
types of location service clients is available on the mobile device MS with each
type of location service clients being uniquely associated with a corresponding
type identifier. From that list said first type of location service clients can be
selected and the corresponding type identifier can be obtained. Alternatively,

the name of the first type of location service clients and/or the corresponding
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type identifier may be entered into the mobile device MS. The user can confirm
the selection 200 of the first type of location service client, e.g. by pressing a
button. Alternatively or in addition, it can be advantageous to select a specific
type of location service clients by pressing a dedicated button that effects the
selection of the specific type of location service clients and the immediate
transmission 300 of the corresponding type identifier. Such a scenario may
apply for location service clients to be notified in emergency situations, e.g.
location service clients of the type POLICE or HOSPITAL may be notified with
information enabling the contacting of the user and the current location of the

user when pressing an emergency button.

Next, the transmission 300 of the corresponding type identifier for identifying the
selected first type of location service clients to the server NS is executed from
the mobile device MS to the server NS. Depending on the implementation, the
transmission 300 of the type identifier may be executed within the frame of an
explicit request for service to the server NS, i.e. to determine location service
clients according to the selected first type of location service clients and to send
information enabling the contacting of the user and optionally location
information associated with the user to the determined location service clients.
Location information associated with the user may be provided to the server NS
from the mobile device MS, e.g. within the transmission 300 of the type
identifier, or from further entities of the telecommunication system. Alternatively
to the explicit request mentioned before, the reception of the type identifier
identifying the selected first type of location service clients may trigger the

server NS to proceed according to the proposed method.

The server NS executes an analysis 400 of the received type identifier for a
determination 500 of the location service clients CL1,CL2 associated with the
selected first type of location service clients. if the type identifier is not known to
the server NS or is invalid, the determination 500 may be aborted. Alternatively
or in addition, the mobile device MS can be informed about the unknown or

invalid type identifier or the abortion of the determination 500. Else, the server
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NS proceeds with the determination 600 of the addresses of the location service
clients CL1,CL2 associated with the selected first type of location service
clients. Furthermore, the server NS can check for limitations or restrictions, e.g.
if the number of location service clients is to be limited according to a threshold
number or whether location information associated with the user matches _
location information associated with the location service clients CL1,CL2 of the
selected first type of location service clients. For the determination 600 of the
addresses of the location service clients of the selected first type on the server
NS, the server NS can search in a database for the addresses of the location
service clients that match the selected first type and fulfill requirements
according to possible limitations and/or restrictions if applicable. According to
the present example, the address of the first location service client CL1 and the
address of the second location service client CL2 are determined on the server
NS. The mobile device MS may receive an information on the determination 600
supplemented with a number or names of location service clients whose
addresses are indicated (messages and processes related to the information on
the determination 600 are not shown in Fig. 1). Depending on the
implementation, the user may confirm the determined location service clients as
indicated to him by the received information and send corresponding
confirmation to the server (messages and processes related to the confirmation
are not shown in Fig. 1). However, in order to save transmission effort, the
transmission of information on the determined location service clients and the
subsequent confirmation may be skipped. The server NS may check for further’
service requested by the user. Following the present example of Fig.1, the
server NS executes the sending 700 of information enabling the contacting of
the user to the location service clients CL1,CL2. The server NS sends 701 ,702
the MSISDN number of the mobile device MS to the location service clients
CL1,CL2 with the MISDN number serving as information enabling the
contacting of the user. Further information may be sent also to the location
service clients CL1,CL2, e.qg. location information associated with the user. The
notified location service clients CL1,CL2 may execute a contacting 800 of the

user in response to the receipt of the MSISDN number of the mobile device MS.
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According to the present example, the notified location service clients CL1,CL2
send 801,802 service information to the mobile device MS. For a location based
service, location information associated with the location service clients
CL1,CL2 and an indication for services offered by the location service clients
CL1,CL2 may be sent 801,802. For example if the user selects the type of
location service clients “RESTAURANT”, the location service clients CL1,CL2
being associated to that type “RESTAURANT”, send 801,802 service
information comprising e.g. a menu card, special offers, and the location of the
location service clients CL1,CL2 to the mobile device MS of the user. The
service information may comprise a description of a way from the location
associated with the user to a location associated with a location service client if

both location information are known to said location service client.

Fig. 2 shows a procedure of a mobile originated location request for the packet
switched domain (PS-MO-LR) according to 3 Generation Partnership Project
(3GPP) Technical Specification (TS) 23.272 Version (V)5.3.0, Release 5,
published June 2002 (2002-06) modified for executing the present invention. In
a first step, the UE (user equipment), i.e. the mobile device 2MS, requests a PS
signaling connection and sends a service request 201 indicating signaling to a
SGSN 2NSB via the RAN (Radio Access Network) 2RA. If the mobile device
2MS already has a PS signaling connection, the mobile device 2MS does not
need to send the service request 201. Security functions may be executed as
described in 3™ Generation Partnership Project (3GPP) Technical Specification -
(TS) 23.060 Version (V)5.2.0, Release 5, published June 2002 (2002-06). For
executing a security function, messages 202,203 between the mobile device
2MS, the SGSN 2NSB and a HLR/HSS (Home Location Register / Home
Subscriber Server) 2NSA can be exchanged as indicated in Fig. 2. Before
sending a modified service invoke message 204, a selection of a type of
location service clients is executed on the mobile device 2MS. A corresponding
type identifier for identifying the selected type of location service clients at the
GMLC 2NS is included into the modified service invoke message 204 to the
SGSN 2NSB e.g. by replacing an identity of a location service client in the
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service invoke message according to prior art by the selected type identifier.
The such modified service invoke message 204 can further request that the
current location of the mobile device 2MS is to be determined and to be sent to
the location service clients of the selected type of location service clients. As a
consequence, a location request 205 and messages 206 for individual
positioning methods of the current location of mobile device 2MS can be
performed. A location report 207 provides the current location of the mobile
device 2MS to the SGSN 2NSB. However, the determination of the current
location of the mobile device 2MS of the user according to Fig. 2 via messages
205,206,207 is signaling intensive. In order to save transmission effort, location
information associated with the user may be provided to the SGSN 2NSB by
different entities of the telecommunication network: the current location of the
mobile device 2MS on SGSN level or on routing area level is known to the
SGSN 2NSB and the current location of the mobile device 2MS on cell level is
known to the RAN 2RA. The SGSN 2NSB may search in its database for the
current location of the mobile device 2MS on SGSN level or routing area level or
may request the current location of the mobile device 2MS from the RAN 2RA
with cell level accuracy. Additional messages not shown in Fig. 2 may be
necessary to provide the GMSC with current location information from the
different entities as explained before. Alternatively, location information
associated with the user may be provided from the mobile device 2MS to the
SGSN 2NSB via or in parallel with the modified service invoke message 204.
This is advantageous as messages 205,206,207 are not necessary and in
addition, arbitrary location information can be provided to the SGSN 2NSB. The
SGSN 2NSB sends a message according to a modified subscriber LCS report
208 to the GMLC 2NS comprising the type identifier as retrieved from the
modified service invoke message 204 and an user identity for identifying the
user, e.g. a MSISDN or Packet Data Protocol (PDP) address of the user as it is
the case for the subscriber LCS report according to ptior art or an IMSI related
to the user. Alternatively or in addition to the user identity, the modified
subscriber LCS report 208 can comprise information enabling the contacting of

the user. Correspondingly, the modified subscriber LCS report 208 can
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comprise further entries of the subscriber LCS report according to prior art, e.g.
the current location of the mobile device 2MS. In addition or alternatively, the
modified subscriber LCS report may carry arbitrary location information related
to the user not limited to the current location of the mobile device 2MS of the
user making the proposed procedure much more versatile as explained in more

detail in conjunction with Fig. 3 and 4.

The GMLC 2NS obtains the type identifier from the modified subscriber LCS
report 208. The type identifier identifies the selected type of location service
clients to the GMLC 2NS and the location service clients that are associated to
the selected type of location service clients and their corresponding addresses
can be determined, e.g. obtained from a database of the GMLC 2NS.
Furthermore, the GMLC 2NS can make use of the user identity mentioned
before to determine the information enabling the contacting of the user. For
example the GMLC 2NS searches its database for user accessible receiving
entities like addresses of devices or email addresses related to said user
identity. Alternatively or in addition, the GMLC 2NS can use the MSISDN
number of the mobile device 2MS as user identity or as information enabling the
contacting of the user or for both. Further checks may be executed, e.g. if
location information associated with the user matches with location information
associated with the location service clients of the selected type. Location
information associated with the user may be obtained from the modified
subscriber LCS report 208. Alternatively or in addition, location information
associated with the user or location information associated with the location
service clients or both can be stored on a database of the GMLC 2NS that can
access the respective information based on the knowledge of the user identity
and received type identifier, respectively. Subsequently, the addresses of the
location service clients that are associated with the selected type of location
service clients and optionally fulfill the requirements of further checks for
limitation or restriction are determined on the GMLC 2NS, i.e. the addresses of
a first location service client 2LC1 and a second location service client 2LC2

according to the present example. A further check may also be a check for a
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time, e.g. the time when the service invoke message 204 is sent or a time
entered by the user to the service invoke message 204 for further restriction of
the location service clients to be notified. As an example, if the user requests
that location service clients of the selected type of location service clients are to
be notified for an offer of service to the user and the service invoke message
204 has been sent at a time TO, location service clients of the selected type
offering no service at or after TO are preferably not notified with information
enabling the contacting of the user in order to save transmission and processing
effort and in order to avoid that location service clients that do not want to be
notified at or after TO are annoyed by unwanted notifications. Correspondingly,
the user is not annoyed by service information from one or more location
service clients of the selected type of location service clients that do not offer
service at or after the specified time T0. The GMLC 2NS can send a message
209 according to a subscriber LCS report ack(nowledgement) stating the
number or names or both of the determined location service clients to the SGSN
2NSB. Said number or names or both may be further sent, e.g. via message
212, to the mobile device 2MS, for an indication on the mobile device. The user
may confirm to the GMLC 2NS the determined location service clients that are
indicated to him or may perform a selection of the determined location service
clients that are indicated to him and inform the GMLC 2NS about his selection.
Processes and messages that are used to execute the confirmation of the
determined location service clients or the selection of the determined location
service clients and the related information for the GMLC 2NS are not depicted
in Fig. 2. The GMLC 2NS may wait for the confirmation before sending the
information enabling the contacting of the user to the location service clients
whose addresses are determined. If a selection on the determined location
service clients has been made on the mobile device 2MS, e.g. in the sense that
the user sends a reply that he does not want that a subset of the one or more
location service clients whose addresses are determined are notified with
information enabling the contacting of the user, the GMLC 2NS can react
accordingly by sending information enabling the contacting of the user to only

those of the one or more location service clients whose addresses are
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determined that do not belong to the unwanted subset. If the aforementioned
confirmation or information on selection is not received by the GMLC 2NS e.g.
in a given time period, the GMLC may terminate the procedure after the time
period expires such that the determined location service clients are not notified
with information enabling the contacting of the user. Alternatively, the GMLC
can send the information enabling the contacting of the user to all of the one or
more location service clients whose addresses are determined. According to the
example of Fig. 2, a confirmation on the determined location setvice clients by
the user or a selection of the determined location service clients by the user is
not depicted and the GMLC 2NS proceeds with the sending of messages
210,211 to the location service clients 2LC1,2LC2 with the messages 210,211
comprising information enabling the contacting of the user. The messages
210,211 can comprise also further information like location information

associated with the user, a time, or a service request.

Based on the knowledge of the received information enabling the contacting of
the user, the notified location service clients 2LC1,2LC2 can contact the user,
e.g. by a separate call, by SMS (Short Message Service) or MMS (Multimedia
Messaging Service) or email or further ways depending on the information for
contacting of the user provided to the notified location service clients
21.C1,2LC2. Also other devices than the mobile device 2MS may be used for
contacting the user by the location service clients LC1,LC2. Messages for
contacting the uset are not shown in Fig. 2. For a CS-MO-LR, a corresponding

procedure as described in conjunction with Fig. 2 for a PS-MO-LR can be used.

Fig. 3 is used to explain a restriction of a determination of location service
clients by location information. Shown are a location LU associated with the
user, e.g. the current or future location of the user, and locations
L_CL1,L_ClL2,L CL3 associated with three location service clients of a same
type of location setvice clients in a x-y-coordinate system representing
geographical coordinates. The location LU for the user is surrounded by an area

AU. The area AU can be used to instruct a GMLC to notify only location service
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clients located within the area AU. According to Fig. 3, the first location service
client and the second location service client are located within the area AU and
the third location service client is located outside the area AU. Although all three
location service clients are of the same type of location service clients, the
restriction effects that only the first location service client and the second
location service client are notified with information enabling the contacting of the
user. The third location service client is not notified because the location L_LC3

is outside the area AU.

The area AU may be set by the user for the restriction of location service clients
associated with the selected type of location service clients to location service
clients associated with the selected type of location service clients that fit to
personal needs of the user: If the user is looking for a restaurant in walking-
distance from its current position, the user may not like to receive offers from
restaurants exceeding walking distance. According to this example, the user
may define a radius according to his personal walking behavior for setting up
the area AU. The radius can be sent via the modified service invoke message
and the modified subscriber LCS report to the GMLC according to Fig. 2. The
current location of the user may be derived from a location estimation provided
to the GMLC via the modified subscriber LCS report. Alternatively, the area AU
may represent a predefined area like a district of a town. If the user wants to
receive service information from location service clients of a selected type of
location service clients located in a predefined area, e.g. Berlin Downtown, an
indication of the predefined area can be sent to the server for restriction

purpose (server not shown in Fig. 3).

Location information associated with a location service client to be matched by
a location associated with a user is a further requirement for a restriction of the
location service clients that are to be notified. If the location associated with a
user is outside an area associated with a location service client, said location
service client may not have interest to be notified or that its name is indicated to

the user or both. According to this restriction requirement, the sending of
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information enabling the contacting of the user to the one or more location
service clients or the indication of the location service clients to the user or both
can be restricted to those of the location service clients of the selected type of
location service clients whose location information is matched by the location

associated with the user.

Fig. 4 is used to explain a further embodiment of a restriction procedure by
location information. A corresponding x-y co-ordinate system with a location LU”
associated with the user and an area AU associated with the user is depicted.
The locations L_CL1",LCL_2°,L.CL_3" of three location service clients match
the area AU” associated with the user. In addition, areas A1°,A2",A3"
surrounding the locations L_CL1",LCL_2",LCL_3" for the three location service
are shown. According to the present example, the user selects the first type of
location service clients the three location service clients having the locations
L_CL1",L_CL_2°,LLCL_3" are associated with. Although all three location service
clients are located within the area AU” associated with the user, only the first
location service client having the location L_CL1" and the second location
service client having the location L_CL2" are notified by information enabling
the contacting of the user or indicated to the user or both due to the restriction
set up by the area A3"of the third location service client that is not matched by

the location LU" associated with the user.

Fig. 5 shows an exemplary database LI of a GMLC. The database LI comprises
different types of location service clients like RESTAURANT,
TRANSPORTATION, POLICE, HOTEL, and SHOP. Optionally it is possible to
provide a finer granularity, e.g. Chinese, ltalian, French, and Japanese for
RESTAURANT, that can be processed as composed types for a finer selection.
In addition, the database reveals the entry WAY TO for providing a value added
service that e.g. provides the user with a way description from a location
associated with the user to a specified destination, e.g. a location associated
with a location service client. WAY TO may be indicated from the mobile device

to the GMLC by a dedicated identifier or may be handled according to the
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procedure described in conjunction with the composed types, e.g. composing
the types RESTAURANT and Chinese with WAY TO for indicating to the GMLC
that the user demands that Chinese restaurants are to be notified with
information enabling the contacting of the user and that information revealing
the way from a location specified by the user to the notified Chinese restaurants
is to be provided to the user. Furthermore, the database L| comprises two areas
A1,A2. A location service client may subscribe to one or more of the types of
location service clients, and for one or more of the areas A1 ,A2, and optionally
for WAY TO for a value added service as explained above. An exemplary
location service client may thus subscribe to TRANSPORTATION and taxi for
types of location service clients and Munich for an area. For charging the user
for the proposed service that is triggered by the selection of the type of location
setvice clients and the subsequent transmission of the corresponding type
identifier, CDRs (Charging Data Records) can be generated in a MSC or SGSN
for CS-MO-LR or PS-MO-LR, respectively. For charging a notified location
service client, the GMLC can be adapted to create CDRs that can be used to
charge the notified location service client. Exemplary CDRs C1,C2 are depicted
in Fig. 5 as part of the database LI of the GMLC. In general, a CDR specifies
the party that is to be charged for a service. Thus, a CDR may comprise in
addition to the indication of the payer that is to be charged by the CDR, an
indication of the LCS client that is notified, an indication of the user that sent the
corresponding type identifier to the GMLC, an indication for the service, e.g. the
value added service WAY TO, and an indication for the price that is charged to
the payer. Preferably, the payer is the notified location service client, however,
the payer may be also the user or even a third party sponsoring the offered
service. Different prices for the two areas A1,A2 may apply to the first CDR Cf1
and the second CDR C2. Post processing of a CDR may be carried out in a
charging server for charging the respective payer. Other embodiments of a
database of the GMLC, other types, areas or CDRs than those that are depicted

in Fig. 5 are possible.
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Fig. 6 depicts exemplary devices and messages between the devices for
carrying out the proposed methaod. Fig. 6 corresponds to Fig.1b with the
difference that a third client is now introduced that is associated with the
selected type of location service clients and that is notified with information
enabling the contacting of the user. In addition, an indication for the user US is
given who can access A01,A02 a mobile device MS and a computer terminal
CT for accessing service information from notified location service clients. Note
that the user US does not necessarily have to be a human being but may also
be a computing device that triggers the proposed method and that can be
contacted e.g. with service information by a notified location setvice client. For
the transmission 300 of the type identifier identifying a selected type of location
service clients where the three location service clients are associated with, the
user US uses his mobile device MS that sends the type identifier to the server
NS. From the knowledge of the received type identifier, the server NS
determines the three location service clients and their addresses. According to
the present example the server may determine a MSISDN number of a mobile
device MT1 for the first location service client, and a first email address
accessible for the second location service client by a computer terminal T2, and
a further email address accessible for the third location service client by a
computer terminal T3. Furthermore, in the present example the server NS is
aware about the information enabling the contacting of the user, i.e. the
MSISDN number of the mobile device MS and an email address accessible for
the user US via the computer terminal CT. The server sends 701,702,703 three
messages comprising this information enabling the contacting of the user to the
respective determined addresses of the three location service clients, e.g. it
sends 701 an SMS to the mobile device MT1 of the first location service client,
an email to the email address of the second location service client, and an email
to the email address of the third location service client. The notified location
service clients may decide on their own which information for contacting the
user US is chosen and how the user is to be contacted. The first and second
location service clients may choose to send 801,802 service information via
SMS to the MSISDN number of the mobile device MS of the user US. The third
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client may find it more appropriate to send 803 service information via email to
the email address of the user US. Information related to the user US like e.g.
the identity of the user US or location information associated with the user US
can be comprised in the aforementioned messages
300,701,702,703,801,802,803. Additional messages can be introduced for
transferring information related to the user US or service information. For
example, the second location service client uses a computer terminal T2 for
receiving the information enabling the contacting of the user from the server NS.
For contacting the user US via the mobile device MT2, service information is
transferred 802" from the computer terminal T2 to the mobile device MT2 before
the setvice information is sent 802 from the mobile device MT2 of the second

location service client to the mobile device MS of the user US.

The exemplary devices described in conjunction with Fig. 6 can be used in a
MO-LR triggered by the mobile device MS of the user. For a PS-MO-LR a RAN,
a SGSN, and a HLR/HSS have to be added in correspondence with the
description given in conjunction with Fig.2. Corresponding messages between
the respective devices have to be added or modified appropriately. The

aforementioned exemplary devices can be used also in a CS-MO-LR.
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[Claims]

. Method for sending (700) information enabling a contacting of a user of a

mobile device (MS) to at least one location service client (CL1,CL2)

wherein the method comprises the steps of

selection (200) of a type of location service clients on the mobile
device (MS),

transmission (300) of a type identifier from the mobile device (MS) to
a server (NS) in a telecommunication system, the type identifier
identifying the selected type of location service clients,

analysis (400) of the type identifier for a determination (500) of one or
more location service clients (CL1,CL2) associated (100) with the
selected type of location service clients,

determination (600) of at least one address of the one or more
determined location service clients (CL1,CL2) according to a result of
the analysis (400),

sending (700) information enabling the contacting of the user to the
one or more location service clients (CL1,CL2) whose addresses are

determined.

. Method for sending (700) information enabling a contacting of a user of a

mobile device (MS) to at least one location service client (CL1,CL2)

"~ wherein the following steps are performed by a'server (NS) ofa - -

telecommunication system,

receiving from the mobile device (MS) a type identifier identifying a
selected type of location service clients,

analysis (400) of the type identifier for a determination of one or more
location service clients (CL1,CL2) associated (100) with the selected
type of location setrvice clients,

determination (600) of at least one address of the one or more
determined location service clients (CL1, CL2) according to a result of
the analysis (400),
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- sending (700) information enabling the contacting of the user to the
one or more location service clients (CL1,CL2) whose addresses are

determined.

3. Method according to any of the preceding claims, wherein location

information associated with the user is sent to the one or more location

service clients (CL1,CL2) whose addresses are determined.

. Method according to any of the preceding claims with the additional

steps of

- receiving a threshold number, the threshold number indicating a limit
for a number of location service clients,

- determination that the threshold number is reached,

- limiting to the threshold number the number of the one or more
location service clients to those information enabling the contacting of

the user is to be sent to.

. Method according to any of the preceding claims, wherein location

information associated with the user and location information associated
with the one or more location service clients (CL1,CL2) of the selected
type of location service clients are considered such that the sending
(700) of information enabling a contacting of the user is restricted to
those of the oné or more location service clients whose location

information match the location information associated with the user.

. Method according to claim 3 or 5, wherein the location information

associated with the user is the current location of the mobile device (MS).

. Method for sending (700) information enabling a contacting of a user of a

mobile device (MS) to at least one location service client (CL1,CL2)

wherein the following steps are performed by the mobile device,
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- selection (200) of a type of location service clients on the mobile
device (MS),

- sending of a type identifier to a server (NS) in a telecommunication
system, the type identifier identifying the selected type of location

service clients.

8. Method according to any of the preceding claims, wherein multiple types
of location service clients exist and the selected type of location service
clients is composed of at least two of the multiple types of location

service clients.

9. Method according to any of the preceding claims, wherein the one or
more location service clients whose addresses are determined are

indicated on the mobile device (MS) of the user.

10.Method according to any of the preceding claims, wherein at least the
transmission (300) of the type identifier is executed in a mobile originated

location request.

11.Method according to any of the preceding claims, wherein a charging
data record is created to charge the one or more location service clients

to those the information enabling the contacting of the user is sent.

12.Server (NS) of a telecommunication system, wherein the server (NS)
comprises a receiving unit for receiving messages, a transmitting unit for
sending messages, and a processing unit for processing messages and
information, wherein the receiving unit is adapted to receive a type
identifier from a mobile device (MS) of a user, the type identifier
identifying a selected type of location service clients, the processing unit
is adapted to execute an analysis (400) of the type identifier for a
determination (500) of one or more location service clients (CL1,CL2)

associated (100) with the selected type of location service clients and to
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execute a determination (600) of at least one address of the one or more
determined location service clients (CL1, CL2) according to a result of
the analysis (400), and the transmitting unit is adapted to execute a
sending (700) of information enabling the contacting of the user to the
one or more location service clients (CL1 ,CL2) whose addresses are

determined.

13.Server (NS) according to claim 12, wherein the receiving unit is adapted

to receive location information associated with the user and the
transmitting unit is adapted to send the location information associated
with the user to the one or more location service clients (CL1,CL2) whose

addresses are determined.

14. Server (NS) according to claim 12 or 13, wherein the receiving unit is

adapted to receive a threshold number, the threshold number indicating
a limit for a number of location service clients, and the processing unit is
adapted to execute a determination that the threshold number is reached
and to limit to the threshold number the number of the one or more
location service clients to those information enabling the contacting of the

user is to be sent to.

15.Server (NS) according to any of the claims 12 to 14, wherein the

receiving unit is adapted to receive location information associated with
the user and location information associated with the one or more
location service clients (CL1,CL2) of the selected type of location service
clients and the processing unit is adapted to consider both location
information such that only those of the one or more location service
clients of the selected type of location service clients are determined
whose location information match the location information associated

with the user.
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16. Server (NS) according to any of the claims 12 to 15, wherein the server is
adapted to perform gateway mobile location center related processes

and messages in a mobile originated location request.

5 17.Server (NS) according to any of the claims 12 to 16, wherein the
processing unit is adapted to generate a charging data record to charge
the one or more location service clients to those the information enabling
the contacting of the user is sent and the transmitting unit is adapted to
send the charging data record to a charging server for charging said one

10 or more location service clients.

18. Mobile device, wherein the mobile device comprises a receiving unit for
receiving messages, a transmitting unit for sending messages, and a
processing unit for processing messages and information, wherein the

15 processing unit is adapted to execute a selection (200) of a type of
location service clients on the mobile device (MS), and the transmitting
unit is adapted to execute a sendihg of a type identifier to a server (NS)
in a telecommunication system, the type identifier identifying the selected
type of location service clients.

20

19. Mobile device (MS) according to claim 18, wherein the receiving unit is
adapted to receive location information associated with a user of the
mobile device ‘and the transmitting unit is adapted to send the location
information associated with the user to the server (NS).

25

20.Computer program loadable into a processing unit of a server (NS) of a
telecommunication system, the computer program comprising code
adapted to execute an analysis (400) of a type identifier identifying a
30 selected type of location service clients for a determination (500) of one
or more location service clients (CL1,CL2) associated (100) with the

selected type of location service clients and to execute a determination
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(600) of at least one address of the one or more determined location
service clients (CL1, CL2) according to a result of the analysis (400), and
to trigger a sending (700) of information enabling the contacting of a user
of a mobile device (MS) from which the type identifier originates to the
one or more location service clients (CL1,CL2) whose addresses are

determined.

.Computer program loadable into a processing unit of a mobile device

(MS), the computer program comprising code adapted to execute a
selection (200) of a type of location service clients and to trigger a
sending of a type identifier to a server (NS) in a telecommunication
system, the type identifier identifying the selected type of location service

clients.
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GMLC

Area 1;

RESTAURANT: Chinese/Italian/French/Japanese
TRANSPORTATION: taxi/train/bus/subway

POLICE

HOTEL: cheap/medium/expensive

SHOP: clothes/shoes/cars/electronics

WAY TO: (value added service to get the way to the specified
destination)

~A1

Area 2: ~AD
RESTAURANT: Chinese/Italian/French/Japanese
TRANSPORTATION: taxi/train/bus/subway
POLICE
HOTEL: cheap/medium/expensive
SHOP: clothes/shoes/cars/electronics
WAY TO: (value added service to get the way to the specified
destination)

CDR1 ~C1 | cDR2 ~C2

Payer : R .| Payer .. . .

LCS Client LCS Client

User User

Service . Service

Price Price

Fig.5
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