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(57) Abstract: Method and system for location-based services, the location of a mobile radio apparatus (1) in a GSM mobile radio
network being determined based upon the individual cells (400-406) of base stations (300-306) of the mobile radio network for
updating location information of the mobile radio apparatus (1). The invention relates in particular to methods and systems in which
~~. the location information is updated and stored in a home location register (2) module of the mobile radio network, and by means of
which location-based services are offered over the mobile radio network. For updating, a data message is generated which, according
to GSM standard, produces an error report upon reception by the mobile radio apparatus (1), and is sent to the mobile radio apparatus
(1), the mobile radio apparatus (1) sending an error report based upon the data message received to at least the base station (300-306)
of the cell (400-406) in which the mobile radio apparatus (1) is currently situated. By means of the error report received, the location
information of the mobile radio apparatus (1) is updated and stored in the HLR.
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System and Method for Location Update in Mobile Radio Networks

The present invention relates to a method and system for location
update in mobile radio networks, wherein, for updating location information of a
mobile radio apparatus in a GSM mobile radio network, which mobile radio
network comprises a Mobile-Services Switching Centre (MSC) and one or more
Base Station Controllers (BSC), each having one or more base stations (BTS),
and which mobile radio network is connected via the MSC to the public,
switched telephone network, the location of the mobile radio apparatus is
determined based upon the individual cells of base stations (BTS: Base
Transceiver Station) of the mobile radio network. The invention relates
particularly to methods and systems in which the location information is
updated and stored in a Home Location Register (HLR) module of the mobile
radio network, and by means of which Location-Based Services are offered
over the mobile radio network. Further it relates particularly to GSM and/or
GPRS and/or UMTS mobile radio networks.

Public mobile radio networks (PLMN: Public Land Mobile Network)
allow the users to access various mobile telecommunications services. Such a
mobile radio network may be regarded as an expansion of the public switched
telephone network (PSTN). It is typically composed (as described, for example,
in Digital cellular telecommunications system; Network architecture: GSM
[Global System for Mobile Communications]; Technical Specification; European
Telecommunications Standards Institute (ETSI), TS/SMG-030302Q) of various
transmission and reception areas which are assigned to a so-called Mobile-
Services Switching Center (MSC), the areas having a destination code and a
common routing plan. An MSC forms the functional interface between the
switched network and the mobile radio network. The MSCs make all necessary
functions available for calls from or to a mobile radio apparatus. In order to
obtain blanket coverage of the receiving and transmitting region in a certain
geographical territory, several Base Station Systems (BSS) are normally
necessary; i.e., each mobile-services switching center is consequently an
interface to several base station systems. Conversely, several MSCs are
normally necessary to cover a whole country. A BSS consists of a Base Station
Controller (BSC) and one or more base stations (BTS: Base Transceiver
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Station). A base station covers a so-called receiving-transmitting cell. The base
station system comprises all technically necessary means (transceivers,
controllers, etc.), so that the MSC can communicate with a certain mobile radio
apparatus in a certain cell. A BSC is a network component of the mobile radio
network in order to respond to one or more base stations.

Mobile telecommunication over such public mobile radio networks as
described above has been able to achieve considerable growth in all sectors in
recent years through a broad range of new and improved offers both in the
technological area and in the services offered. One of the factors which has
contributed to such growth is that the user of such a mobile radio network can
always be reached everywhere and can be provided with information. Besides
the time, the location of the user at the moment plays a major part in the
demand for services and a sensible offer of services. Thus, for example, there
is not much sense in informing a mobile radio network user who is presently on
the Champs Elysées in Paris about the current business hours of a local pizza
service in the Irish town of Westport. Therefore, potential providers of services
are attaching increasingly great importance to so-called location-based
services. It is desired to provide the mobile radio subscriber with information,
advertising, and services which are as up-to-date and suitable as possible. The
more exactly the momentary position of the user is known, the easier it is to
provide him with location-based services specifically adapted to his needs,
without loading the mobile radio network with unnecessary data traffic.

In GSM mobile radio networks, an MSC or several MSCs jointly have
a respective home location register (HLR) comprising information on all those
network subscribers who belong to the geographical area covered by the
mobile-services switching center. Stored in the HLR database is a data record
for every user situated in the geographical area of the MSC. Each of these
records comprises various types of information regarding the allocated user,
such as billing information, services available to the respective user, etc.
Furthermore, the record comprises location information (visited exchange)
which indicates the mobile-services switching center (MSC), etc., to which the
user is assigned at the moment. This information is needed, among other
things, to route incoming calls to the respective MSC in whose territory the user
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is situated at the moment. On the other hand, this information concerning the
geographical location of a user may also be used specifically in order to offer
location-based services, such as location-dependent advertising, information,
ordering systems, etc.

One of the problems with the HLR is that the location information
does not comprise the most up-to-date location data but only those for the
location where the user was last active over the mobile radio network. Although
the mobile radio apparatus automatically logs into a new network when the user
leaves the blanket coverage of the one last current, e.g. upon crossing national
borders, etc., if the mobile radio apparatus is inactive at the time when the user
changes the transmitting cell of a base station within the same network, the
mobile radio apparatus does not give the mobile radio network any
acknowledgment concerning its new location. Thus, the location data in the
HRL are not updated until the next incoming or outgoing telephone call. If the
network wishes to update the momentary location of a user, e.g. by sending an
SMS (Short Message Service) message, this cannot be done without the user's
having to take notice of it is some way (e.g. through the alert that an SMS
message has arrived). However, this is not always desirable, e.g. when the user
does not want to be disturbed continually by such alerts, etc. Another
disadvantage of the present type of updating of the HLR is described in U.S.
Patent No. 5,561,854, for example. Likewise to be cited as prior art is
International Patent Application No. WO 98/26615 of Telefonaktiebolaget LM
Ericsson. WO 98/26615 shows a method by means of which the location data
in the HRL can be updated, i.e., a location-update can be carried out at regular
intervals without the user’s being aware of it. In the method, the updating of the
location is carried out via a USSD, SMS, or MMS dialog initiated either by the
MSC (Mobile Services Switching Center), the VLR (Visitor Location Register),
or the HLR (Home Location Register) by means of a USSD, SMS, or MMS
request or some other notification. The mobile radio apparatus replies to this
with a USSD, SMS, or MMS message, its current location being transmitted. In
order t be able to decode the USSD, SMS, or MMS message, however, the
mobile radio apparatus must have a suitable software or hardware module. If
the mobile radio apparatus registers a change of location, e.g., a change of cell,
the mentioned software or hardware module of the mobile radio apparatus
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reports this either automatically or upon inquiry by the HLR with a USSD, SMS,
or MMS message, e.g., to the HLR. The method of WO 98/26615 has the
drawback that a special module or interface to carry out the USSD, SMS, or
MMS transactions is needed in every mobile station. Furthermore, the method
requires an additional database entry, both at the VLR of the VPLMN (Visited
Public Land Mobile Network) of the current MSC (Mobile Station Switching
Center), for example, and at the HLR of the HPLMN (Home Public Land Mobile
Network), where the momentary location of the mobile radio apparatus can be
stored for the location-based services. One of the drawbacks of the method of
WO 98/26615 is that not only the software and/or hardware of the mobile radio
apparatus, but also, for example, the software and/or hardware of the HLR
must be modified. Besides the considerable time and expense required for this
purpose, a resulting drawback is that such modifications can usually not be
undertaken so readily since the mentioned software and/or hardware
components are usually proprietary modules, possibly even covered by
protective rights.

It is an object of the invention to provide a novel method and system
for updating location information of a mobile radio apparatus in a mobile radio
network which does not exhibit the above-described drawbacks. In particular, it
should be possible to carry out the updating without the user's needing to
and/or being able to take notice of it and without modifications to the mobile
radio apparatus being necessary.

According to the present invention, this object is achieved particularly
though the elements of the independent claims. Moreover, further
advantageous embodiments follow from the dependent claims and the
specification.

In particular, these objects are achieved by the invention in that for
location update in a mobile radio network, for updating location information of a
mobile radio apparatus in the mobile radio network, the location of the mobile
radio apparatus is determined based on the individual cells of base stations
(BTS) of the mobile radio network, at least one network initiated data message
being generated which, according to the telecommunication standard, produce
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an error report upon reception by the mobile radio apparatus, and at least one
of the data messages thus generated is sent to the mobile radio apparatus, the
mobile radio apparatus sending an error report based upon the data message
received to at least the base station and/or node of the cell in which the mobile
radio apparatus is situated or attached at the time, and the location information
of the mobile radio apparatus being updated and stored by means of that base
station which received the error report from the mobile radio apparatus. The
mobile radio network may be a GSM (Global System for Mobile
communications) and/or GPRS (Generalized Packet Radio Service) and/or
UMTS (Universal Mobiel Telephone System). But any other standards, as e.g.
American or Japanese mobile communication network standards etc., are also
conceivable. The data messages may be USSD (Unstructured Supplementary
Service Data), SMS (Short Message Service), and/or MMS (Multimedia
Messaging Service) messages. However, it can also be applied to other
standards as e.g. IS 136 or IS 95 of the American mobile communication
standard or I-mode of the Japanese standard. For generating the at least one
data message which according to telecommunication standard produces an
error report upon reception by the mobile radio apparatus, the data-coding
scheme of the data message may, for example, be set to false values. Another
possibility is that the mobile radio apparatus sends the error report to the base
station based upon non-executable data operations, as e.g. USSD, SMS, or
MMS data operations. Other modifications of the foregoing are likewise
conceivable. One advantage of the invention is that the entry of location
information in a central database can be updated without the user of a mobile
radio apparatus having to take notice thereof, e.g. in the form of an alert report
or an SMS message, etc.. The central database may typically be a home
location register (HLR) and/or a visitor location register (VLR) of a GSM mobile
radio network based upon the GSM standard. This embodiment then has the
same advantages as just mentioned. The updating of location information in the
HLR and/or VLR register module according to the invention may also be used,
as an independent solution or in combination with solutions such as are
described in U.S. Patent No. 5,561,854, for problems such as a crash of the
HLR and/or VLR. A further advantage is that another channel is used for the
data messages (e.g. USSD, SMS, or MMS messages) than for calls, so that
calls are not interrupted upon the location update. It is likewise an advantage
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that the method requires no modification of the existing hardware or software in
the mobile radio apparatus (MS: Mobile Stations) or in the VLR or HLR. Among
other things, therefore, neither are there any infringements, etc., of protective
rights existing on these parts, etc., or other problems in the use of proprietary
components. In particular, it is even unimportant in the method according to the
invention whether e.g. USSD, SMS, or MMS messages are also actually
supported by the mobile radio apparatus.

In one embodiment, the location information in the mobile radio
network is updated periodically, e.g. according to the requirements of a
location-based service at respective intervals or as definable in a update unit,
by means of the data messages. This embodiment has the advantage, among
others, that the system-specific uncertainty regarding the whereabouts of a user
can be determined precisely as to time and can thereby also be delimited as to
location. This can be important, e.g. for location-based services such as
computer-assisted direction of a user over the mobile radio apparatus, etc.

In a further embodiment, a location-based service determines the
interval for updating the location information of a mobile radio apparatus by
means of the data messages. This embodiment has the advantage, among
others, that the updating of the user's location can be adapted precisely to the
momentary requirements of the location-based service. Thereby, in particular,
loading of the network with unnecessary data traffic can also be minimized. For
example, in the case of directions, the resolution of location for user guidance
should normally be the greatest at the beginning and end of the service,
whereas in the middle (e.g. when the user is on the motorway between Paris
and Basel), a rougher resolution of location is quite sufficient.

In another embodiment, the interval for updating the location
information of a mobile radio apparatus is adapted by means of the data
messages based upon the momentary local speed of movement of the mobile
radio apparatus. This embodiment has the advantage, among others, that a
predefined refinement of location for service providers can be guaranteed by
the HLR and/or VLR.
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At this point, it should be noted that besides the method according to
the invention, the present invention also relates to a system for carrying out this
method. In addition, it should be stressed again that although using the terms of
the GSM/GPRS/UMTS network for the functional units and moduls, the
invention is not restricted to the GSM and/or GPRS and/or UMTS standards,
but can easily be applied to other network or telecommunication standard as
the American mobile communication standards or the Japanese standards.

Embodiments of the present invention are described below with the
aid of examples. The examples of the embodiments are illustrated by the
following enclosed figures:

Figure 1 shows a block diagram which illustrates schematically the
architecture of an embodiment of a GSM mobile radio network with home
location register 2 according to the invention, in which the location information
of the mobile radio apparatus 1 is updated and stored in the HLR 2 by means
of USSD, SMS, or MMS messages which, according to GSM standard, produce
an error report upon reception by the mobile radio apparatus 1.

Figure 2 shows, like Figure 1, a block diagram which illustrates
schematically the architecture of an embodiment of a GSM mobile radio
network with home location register 2 according to the invention, Figure 2
showing several cells 401-406 having several BSC 201-202, the MSC 100, and
the HLR 2 of the network.

Figure 3 shows a block diagram which illustrates schematically the
architecture of an embodiment of a GSM mobile radio network with home
location register HLR and/or visitor location register VLR according to the
invention more detailed, in which the location information of the mobile radio
apparatus MS is updated and stored in the home location register HLR and/or
the visitor location register VLR by means of USSD, SMS, or MMS messages
which, according to GSM standard, produce an error report upon reception by
the mobile radio apparatus MS.
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Figure 4 shows a block diagram which illustrates schematically the
architecture of an embodiment of a GSM mobile radio network in addition with
GPRS (Generalized Packet Radio Service) with home location register HLR
and/or visitor location register VLR according to the invention more detailed, in
which the location information of the mobile radio apparatus MS is updated and
stored in the home location register HLR and/or the visitor location register VLR
by means of USSD, SMS, or MMS messages which, according to GSM
standard, produce an error report upon reception by the mobile radio apparatus
MS.

Figure 5 shows a block diagram which illustrates schematically the
architecture of an embodiment of a GSM mobile radio network in addition with
UMTS (Universal Mobile Telephone System) and GPRS (Generalized Packet
Radio Service) with home location register HLR and/or visitor location register
VLR according to the invention more detailed, in which the location information
of the mobile radio apparatus MS is updated and stored in the home location
register HLR and/or the visitor location register VLR by means of USSD, SMS,
or MMS messages which, according to GSM standard, produce an error report
upon reception by the mobile radio apparatus MS.

Figure 1 illustrates an architecture which may be used for carrying
out the invention. In this exemplary embodiment, a mobile radio network
comprises at least one mobile-services switching center (MSC) 100 having a
transmission-reception area allocated to the mobile-services switching center
100 and one or more base station controllers 200 each having one or more
base stations (BTS: Base Transceiver Station) 300. The installation of the
mobile radio network and its components may, for example, take place
according to the GSM standard (Global System for Mobile Communications) of
the ETSI (European Telecommunications Standards Institute) or to the GPRS
(Generalized Packet Radio Service) standard or to the UMTS standard
(Universal Mobile Telephone System). The mobile radio network may, for
example, be a public mobile radio network (PLMN: Public Land Mobile
Network), such as a GSM, GPRS, UMTS, or other mobile radio network, as e.g.
a mobile radio network according to the American mobile communication
standards and/or the Japanese standards. Communication over the mobile
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radio network takes place, for example, via protocols such as GPRS
(Generalized Packet Radio Service), WAP (Wireless Application Protocol), or
UMTS (Universal Mobile Telephone System). Via the MSC 100, the mobile
radio network is connected, for example, to the public, switched telephone
network (PSTN, Public Switched Telephone Network and/or ISDN, Integrated
Services Digital Network). However, the mobile radio network may, for example,
also be connected to a permanent circuit network, such as a LAN (Local Area
Network) or WAN (Wide Area Network), to the Internet, a packet-oriented
communication network, or some other communication network, particularly a
mobile radio network. The mobile-services switching center 100 comprises
switching and signaling functions for managing mobile radio apparatuses 1. The
base station controllers 200 are connected to the mobile-services switching
center 100 by means of a communication network and comprise checking and
control functions for the base stations 300. Each of one or more of the base
stations 300 is connected to a jointly allocated base station controller 200
comprising means for exchanging radio signals with mobile radio apparatuses 1
which are situated within the transmitting-receiving region covered by a base
station 300, a so-called transmitter-receiver cell 400. One or more MSC 100
have a home location register (HLR) 2 comprising information concerning all
those network subscribers, i.e. mobile radio apparatuses 1, which belong to the
geographic area (which are presently situated there and are admitted as
network subscribers) covered by the MSC 100. Stored in the HLR database 2 is
a data record for each mobile radio apparatus 1 situated in the geographic area
of the MSC 100. Each of these records comprises various types of information
relating to the mobile radio apparatus 1 and the assigned user, such as billing
information, services available to the respective user, etc. The record further
comprises location information (visited exchange) indicating to which MSC 100,
etc., the mobile radio apparatus 1 is momentarily allocated. This information is
needed, among other things, for routing incoming calls to the respective MSC
100 in whose area the mobile radio apparatus 1 is situated at the moment. On
the other hand, this information relating to the geographical location of a mobile
radio apparatus 1 may also be used specifically for offering location-based
services, such as location-dependent advertising, information, ordering
systems, etc., for example. As usual, the mobile radio network may likewise
comprise a backup system for the HLR module 2, by means of which, in case
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of a crash of the HLR, the information in the HLR 2 can be restored. The
backup rhythm may typically be from a few minutes up to 24 hours. The mobile
radio network likewise comprises a Visitor Location Register (VLR) 4. In the
drawing, the VLR 4 is assigned to the MSC 100 although it need not be
integrated in the same module as the HLR 2. HLR 2, MSC 100, and an
updating module 3 are interconnected via a communication network 500. When
a mobile radio apparatus 1 leaves the geographical area covered by an MSC
100 and enters the area covered by an other MSC 100 the data record
allocated to the mobile radio apparatus 1 is loaded into the VLR 4 allocated to
the new MSC. It is thereby possible to transfer the information of a mobile radio
apparatus 1 to another MSC and correctly handle outgoing calls. Since the
location information in the HLR 2 is likewise updated (roaming), it is possible
correctly to route incoming calls as well. For location-based services over a
GSM mobile radio network, the location of a mobile radio apparatus 1 in the
GSM mobile radio network is determined based upon the individual cells 400 of
base stations 300 of the mobile radio network for updating location information
of the mobile radio apparatus 1. According to the invention, one or more USSD,
SMS, or MMS messages are generated for this purpose by means of an
updating module 3, which messages, according to GSM standard, produce an
error report upon reception by the mobile radio apparatus 1. Instead of using
USSD, SMS, or MMS messages as data messages according to the invention,
it is also conceivable to use e.g. IS 136, IS 95 or I-mode etc. if other network
standard are used. At least one of the USSD, SMS, or MMS messages thus
generated is sent to the mobile radio apparatus 1. The mobile radio apparatus
1 responds with an error report based upon the USSD, SMS, or MMS message
received, which report it sends at least to the base station 400-406 of the cell
300-306 in which the mobile radio apparatus 1 is currently situated. By means
of that base station which has received the error report from the mobile radio
apparatus, the location information of the mobile radio apparatus is updated
and stored. For localizing the mobile radio apparatus 1, methods such as
triangulation, etc., may also be used.

If USSD messages are used for updating the location, for generating
the at least one USSD message which, according to GSM standard, produces
an error report upon reception by the mobile radio apparatus 1, the data-coding
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scheme of the USSD message may be set to false values. The USSD DCS
(Data coding Scheme) comprises 1 Octet, where as the USSD String
(containing User Data) can be of 1 to 160 Octets. In addition to the DCS octet
all other mandatory and optional octets and/or fields can also be transmitted
with values set to any combination between 0x00 to OxFF (HEX). Another
possibility is that the mobile radio apparatus 1 sends the error report to the
base station 400-406 based upon non-executable USSD data operations.
Further possibilities for causing an error report besides those just mentioned
are likewise conceivable.

In another embodiment, SMS messages are used to obtain the
current cell ID (ID: Identifier). As in the modified embodiments by means of
USSD and MMS messages, in this embodiment a location update of the user or
a reply to a paging request (via MSC [Mobile Services Switching Center] and/or
SGSN [Serving GPRS Node])) is forced by means of a SMS message in the
case where the user has changed his COA (Cell Of Arroval), so that the cell ID
is updated in the MSC/VLR. SMS represents a means for transmitting short
messages between a GSM/UMTS Mobile Station (MS), i.e., a GSM/UMTS
mobile radio apparatus, and a SME (Short Message Entity), which may be
another MS or a Service Center (SC) for forwarding of SMS, etc. Short
Message Services comprises SM MT (Short Message Mobile Termination) and
SM MO (Short Message Mobile Originated) as basic services. SM MT denotes
the capability of the GSM/UMTS system to transfer a short message submitted
from the SC to on MS, and to provide information about the delivery of the short
message either by a delivery report or a failure report with a specific
mechanism for later delivery (see e.g. ETSI (European Telecommunications
Standards Institute) TS (Technical Specification) 123 040 V4.2.0 (2001)). SM
MO denotes the capability of the GSM/UMTS system to transfer a short
message submitted by the MS to one SME via a SC, and to provide information
about the delivery of the short message either by a delivery report or a failure
report. The message must include the address of that SME to which the SC
shall eventually attempt to relay the short message (see e.g. ETSI TS 123 040
V4.2.0 (2001)). Each text message to be transferred by means of the SM MT or
SM MO may contain up to 140 octets. According to the GSM/UMTS
specifications, an active MS is able to receive a short message TPDU (SMS-
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DELIVER) at any time, independently of whether or not there is a speech or
data call in progress. SMS-DELIVER is a short message transfer protocol data
unit containing user data (the short message), being sent from a SC to a MS.
Additionally, a report is always returned to the SC; either confirming that the MS
has received the short message, or informing the SC that it was impossible to
deliver the short message TPDU to the MS, including the reason why. On the
other side, an active MS is also able to submit a short message TPDU (SMS-
SUBMIT) at any time, independently of whether or not there is a speech or data
call in progress. SMS-SUBMIT is a short message transfer protocol data unit
containing user data (the short message), being sent from a MS to a SC.
Additionally, a report is always returned to the MS; either confirming that the SC
has received the short message, or informing the MS that it was impossible to
deliver the short message TPDU to the SC, including the reason why. In this
embodiment of the present invention the SMS-protocol is e.g. modified at the
Short Message Transfer Layer (SM-TL) and/or the Short Message Relay Layer
(SM-RL) in order to achieve the above-mentioned objective. The SM-TL
provides a service to the Short Message Application Layer (SM-AL), which
enables the SM-AL to transfer short messages to its peer entity, receive short
messages from its peer entity and receive reports about earlier requests for
short messages to be transferred. In order to keep track of messages and
reports about those messages, primitives between the SM-AL and SM-TL
contain a Short Message Identifier (SMI), which is a reference number for the
message associated with the primitive. This SMI is mapped to and from the
SMI used between the SM-TL and the above mentioned Short Message Relay
Layer (SM-RL). The SMI is not carried between entities and therefore a given
message may have different SMI's at the MS and SC sides. SMS-DELIVER
and SMS-SUBMIT are a part of the protocol, by which the SM-TL
communicates with its peer entity. The SM-RL on the other sides provides a
service to the Short Message Transfer Layer (SM-TL), which enables the SM-
TL to send Transfer Protocol Data Units (TPDUSs) to its peer entity, receive
TPDUs from its peer entity and receive reports about earlier requests for
TPDUs to be transferred. In order to keep track of TPDUs and reports about
those TPDUs, primitives between the SM-TL and SM-RL contain a Short
Message ldentifier (SMI), which is a reference number for the TPDU associated
with the primitive. This SMI is not carried via the SM-RL protocol. It is carried
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Message Service (GMSC). It is also carried between the visited MSC and MS.

In this embodiment the parameter Message Type Indicator (MTI) of
the Short Message Protocol Data Unit (SM PDU) in bit 0 and 1 is intentionally
set to the following value as indicate in the following table in the Short Message
Relay Protocol User Information (SM-RP-UI) field for a Mobile Terminated Short

Message:
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bit 1

bit 0

Message Type

SMS-SUBMIT

The values and endocings of the other fileds/parameters of the PDU

can be in any combination of the six SM-TL PDU, namely:

bit 1

bit 0

Message Type

SMS-DELIVER (in direction SC
to MC)

SMS-DELIVER REPORT (in
direction MC to SC)

SMS-STATUS-REPORT (in
direction SC to MC)

SMS-COMMAND (in direction
MC to SC)

SMS-SUBMIT (in direction MC
to SC)

SMS-SUBMIT-REPORT (in
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direction SC to MC)

1 1 Reserved

Additionally only the first octet containing the MTI| defined in the first
table MTI Value can be transmitted in the SM-RP-UI field with bit 7 to bit 2 set
to any possible combination of values between 00000** to 11111**, where **
represents bit 1 and bit O respectively. In addition to this octet all other
mandatory octets and/or fields can also be transmitted with values set to any
combination between 0x00 to OxFF (HEX). The above presented embodiment
of the present invention creates a mechanism, which causes the MS to reject
the Mobile Terminated Short message operation without the user's needing to
and/or being able to take notice of it. The mechanism even does not need a
modification of an software and/or hardware component in the already existed
parts as e.g. the MS, the MSC, the VLR or the HLR.

In another embodiment, MMS messages are used to obtain the
current cell ID (ID: Identifier). A MMS delivery is usually followed by SMS
Delivery Notification (WAP Push) Download of the MMS over WAP using
GPRS or CSD. This download option can be set to automatic, user confirm,
and manual on the terminal, respectively. In general it is possible to say that if a
MMS (which comprises a SMS also) is sent, a location update is made in the
GSM network. To suppress the alert it is possible e.g. to modify the contents of
the SMS notification (WAP Push). Similar type of modifications are possible,
too.

It should be pointed out that by means of the method according to
the invention the location information of a mobile radio apparatus can be
updated without the user of a mobile radio apparatus having to take notice
thereof, e.g. in the form of an alert report or an SMS message, etc. The central
database for storing the location of the mobile radio apparatus is typically be
the home location register / visitor location register 2 of the GSM mobile radio
network based upon the GSM standard. However, other similar solutions are
also conceivable. In particular, the updating of location information in the
HLR/VLR module according to the invention may also be used in the case of
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problems such as a crash of the HLR as an independent solution or in
combination with solutions such as are described in U.S. Patent No. 5,561,854
(backup and backload). It may be extraordinarily advantageous to update the
location information in the mobile radio network periodically, e.g. according to
the requirements of a location-based service, at suitable intervals by means of
the USSD messages. It is also conceivable that the location-based service can
determine the interval for updating the location information of a mobile radio
apparatus by means of the USSD/SMS/MMS messages and can indicate this
to an updating module 3. The updating of the user's location can thereby be
adapted precisely to the momentary requirements of a specific location-based
service. Thus, loading of the network with unnecessary data traffic and
expenditure of system resources can be minimized. For example, in the case of
directions, the resolution of location for user guidance should normally be the
greatest at the beginning and end of the service, whereas in the middle (e.g.
when the user is on the motorway between Paris and Basel), a rougher
resolution of location is quite sufficient. However, there are also a large number
of other examples, such as advertising displays. In locations (city center, etc.)
having a high density of shops, the refinement of location for the mobile radio
apparatus 1 should be better than in uncrowded areas having a low density of
shops and sales outlets in order to provide the user of the mobile radio
apparatus 1 with the right amount of advertising. In such a solution, it is likewise
conceivable that based on the change of location in the HLR/VLR data record
of a mobile radio apparatus 1, the geographical speed of movement may be
calculated or estimated by means of an updating unit 3, and the updating
interval by means of USSD/SMS/MMS messages may then be adapted based
upon the momentary local speed of movement of the mobile radio apparatus. A
predefined refinement of location for mobile radio apparatuses 1 in the HLR 2
could thereby likewise be guaranteed to service providers.

Figure 2 illustrates an architecture which may be used for carrying
out the invention. In this exemplary embodiment, a mobile radio network
comprises at least one mobile-services switching center MSC 100 having a
transmission-reception area allocated to the mobile-services switching center
100 and one or more base station controllers 201-202, each having one or
more base stations (BTS: Base Transceiver Station) 301-306. The installation



WO 03/017708 PCT/CHO02/00334

10

15

20

25

30

16

of the mobile radio network and its components may, for example, take place
according to the GSM standard (Global System for Mobile Communications) of
the ETSI (European Telecommunications Standards Institute) or to the UMTS
standard (Universal Mobile Telephone System). The mobile radio network may,
for example, be a public mobile radio network (PLMN: Public Land Mobile
Network) and/or GGSN to an IP-Network. The mobile radio network is, for
example, connected via the mobile-services switching center MSC 100 to the
public, switched telephone network (PSTN: Public Switched Telephone
Network). The mobile-services switching center 100 comprises switching and
signaling functions for managing mobile radio apparatuses. The base station
controllers 201-202 are connected to the MSC 100 by means of a
communication network and comprise checking and control functions for the
base stations 301-306. Each of one or more of the base stations 301-306 is
connected to a jointly allocated base station controller 201-202 and each
comprises means of exchanging RF signals with mobile radio apparatuses
which are situated within the transmitting-receiving region covered by a base
station 301-306, a so-called transmitter-receiver cell 401-406. As in Figure 1,
reference numeral 3 indicates an updating module for generating and sending
the USSD messages. The BSC 201-202 and the base stations 301-306 are
interconnected via the communication networks 201 and 202, whereas the BSC
201-202, the HLR 2, the MSC 100 and the updating module are likewise
connected by means of communication networks 500. The rest of the
description coincides with the remarks on Figure 1.

It has to be mentioned that the location update procedure varies
according to the GSM, GPRS, and UMTS standards, respectively. Figure 3, 4
and 5 illustrate the different architecture and the data flow of the location
update. Figure 3 shows a block diagram which illustrates schematically the
architecture of an embodiment of a GSM mobile radio network with home
location register HLR and/or visitor location register VLR according to the
invention more detailed, in which the location information of the mobile radio
apparatus MS is updated and stored in the home location register HLR and/or
the visitor location register VLR by means of USSD, SMS, or MMS messages
which, according to GSM standard, produce an error report upon reception by
the mobile radio apparatus MS. Figure 4 shows a block diagram which
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ilustrates schematically the architecture of an embodiment of a GSM mobile
radio network in addition with GPRS (Generalized Packet Radio Service) with
home location register HLR and/or visitor location register VLR according to the
invention more detailed, in which the location information of the mobile radio
apparatus MS is updated and stored in the home location register HLR and/or
the visitor location register VLR by means of USSD, SMS, or MMS messages
which, according to GSM standard, produce an error report upon reception by
the mobile radio apparatus MS. Figure 5 shows a block diagram which
illustrates schematically the architecture of an embodiment of a GSM mobile
radio network in addition with UMTS (Universal Mobile Telephone System) and
GPRS (Generalized Packet Radio Service) with home location register HLR
and/or visitor location register VLR according to the invention more detailed, in
which the location information of the mobile radio apparatus MS is updated and
stored in the home location register HLR and/or the visitor location register VLR
by means of USSD, SMS, or MMS messages which, according to GSM
standard, produce an error report upon reception by the mobile radio apparatus
MS. The labels of the figures 3, 4, and 5 are used according to the
GSM/GPRS/UMTS standards, as e.g. GGSN for Gateway GPRS Support
Node, SGSN for Serving GPRS Support Node, MS for Mobile Station, HLR for
Home Location Register and VLR for Visitor Location Register etc.
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List of Reference Numerals

1 Mobile radio apparatus

2 Home Location Register (HLR)

3 Updating module

4 Visitor Location Register (VLR)

100 Mobile Services Switching Centre (MSC)

200-202 Base Station Controller (BSC)

300-306 Base Station (BTS: Base Transceiver Station)
400-406 Transmitter cell

500-502 Communication networks

PCT/CHO02/00334



10

15

20

25

WO 03/017708 PCT/CHO02/00334

18

Claims

1. Method for location-based services over a mobile radio network,
the location of a mobile radio apparatus (1) in the mobile radio network being
determined based upon individual cells (400-406) of base stations (300-306) of
the mobile radio network for updating location information of the mobile radio
apparatus (1), characterized in that

one or more data messages are generated which according to
telecommunication standard produce an error report upon reception by the
mobile radio apparatus (1), and that at least one of the thus generated data
messages is sent to the mobile radio apparatus (1),

the mobile radio apparatus (1) sends an error report based upon the
received data messages to at least the base station and/or node (300-306) of
the cell (400-406) in which the mobile radio apparatus (1) is currently situated
or attached,

by means of that base station (300-306) which has received the error
report from the mobile radio apparatus (1), the location information of the
mobile radio apparatus (1) is updated and stored.

2. Method according to claim 1, characterized in that a GSM and/or
GPRS and/or UMTS mobile radio network is used for the mobile radio network.

3. Method according to claim 2, characterized in that

one or more SMS messages are generated which according to
GSM/GPRS/UMTS standard produce an error report upon reception by the
mobile radio apparatus (1), and that at least one of the thus generated SMS
messages is sent to the mobile radio apparatus (1),

the mobile radio apparatus (1) sends an error report based upon the
received SMS message to at least the base station (300-306) of the cell (400-
406) in which the mobile radio apparatus (1) is currently situated,
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with the aid of that base station (300-306) which has received the
error report from the mobile radio apparatus (1), the location information of the
mobile radio apparatus (1) is updated and stored.

4. Method according to claim 2, characterized in that

one or more USSD messages are generated which according to
GSM/GPRS/UMTS standard produce an error report upon reception by the
mobile radio apparatus (1), and that at least one of the thus generated USSD
messages is sent to the mobile radio apparatus (1),

the mobile radio apparatus (1) sends an error report based upon the
received USSD message to at least the base station (300-306) of the cell (400-
406) in which the mobile radio apparatus (1) is currently situated,

with the aid of that base station (300-306) which has received the
error report from the mobile radio apparatus (1), the location information of the
mobile radio apparatus (1) is updated and stored.

5. Method according to claim 2, characterized in that

one or more MMS messages are generated which according to
GSM/GPRS/UMTS standard produce an error report upon reception by the
mobile radio apparatus (1), and that at least one of the thus generated MMS
messages is sent to the mobile radio apparatus (1),

the mobile radio apparatus (1) sends an error report based upon the
received MMS message to at least the base station (300-306) of the cell (400-
406) in which the mobile radio apparatus (1) is currently situated,

with the aid of that base station (300-306) which has received the
error report from the mobile radio apparatus (1), the location information of the
mobile radio apparatus (1) is updated and stored.
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6. Method according to one of the claims 1 to 5, characterized in that
the location information of the mobile radio apparatus (1) is updated and stored
in a home location register and/or visitor location register (2) module of the
mobile radio network.

7. Method according to one of the claims 1 to 6, characterized in that
for generating the at [east one data message which according to
telecommunication standard produces an error report upon reception by the
mobile radio apparatus (1), the data-coding scheme of the data message is set
to false values.

8. Method according to one of the claims 1 to 7, characterized in that
the mobile radio apparatus (1) sends the error report based upon non-
executable data operations to the base station (300-306).

9. Method according to one of the claims 1 to 8, characterized in that
the location information in the mobile radio network is updated periodically at
suitable intervals by means of the data messages.

10. Method according to one of the claims 1 to 9, characterized in
that the location-based service determines the interval for updating the location
information of a mobile radio apparatus (1) by means of the data messages.

11. Method according to one of the claims 1 to 10, characterized in
that the interval for updating the location information of a mobile radio
apparatus (1) by means of the data messages is adapted based upon the
momentary local speed of movement of the mobile radio apparatus (1).

12. mobile radio network comprising a mobile-services switching
center (100) and one or more base station controllers (200-202), each having
one or more base stations (300-306), which mobile radio network is connected
via the mobile-services switching center (100) to the public, switched telephone
network, location information of a mobile radio apparatus in the mobile radio
network being storable in a home location register (2) module, which location
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information comprises at least location information based upon one or more
cells (400-406) of base stations (300-306), characterized in that

the mobile radio network comprises an updating unit (3) by means of
which data messages are generatable comprising data codes which according
to GSM standard produce an error report upon reception by the mobile radio
apparatus (1), at least one thus generated data message being sent to a mobile
radio apparatus (1) whose location is to be determined,

the mobile radio apparatus (1) comprises means for sending an error
report based on the data message to at least the base station (300) of the cell
(400) in which the mobile radio apparatus (1) is currently situated,

according to the error report updated location information is storable
in the home location register and/or visitor location register (2) module.

13. Mobile radio network according to claim 12, characterized in that
the moblie radio network comprises a GSM and/or UMTS and/or GPRS mobile
radio network.

14. A mobile radio network according to claim 13, characterized in
that

the mobile radio network comprises an updating unit (3) by means of
which SMS messages are generatable comprising data codes which according
to GSM/GPRS/UMTS standard produce an error report upon reception by the
mobile radio apparatus (1), at least one thus generated SMS message being
sent to a mobile radio apparatus (1) whose location is to be determined,

the mobile radio apparatus (1) comprises means for sending an error
report based on the SMS message to at least the base station (300) of the cell
(400) in which the mobile radio apparatus (1) is currently situated,

according to the error report updated location information is storable
in the home location register and/or visitor location register (2) module.
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15. A mobile radio network according to claim 13, characterized in
that

the mobile radio network comprises an updating unit (3) by means of
which USSD messages are generatable comprising data codes which
according to GSM/GPRS/UMTS standard produce an error report upon
reception by the mobile radio apparatus (1), at least one thus generated USSD
message being sent to a mobile radio apparatus (1) whose location is to be
determined,

the mobile radio apparatus (1) comprises means for sending an error
report based on the USSD message to at least the base station (300) of the cell
(400) in which the mobile radio apparatus (1) is currently situated,

according to the error report updated location information is storable
in the home location register and/or visitor location register (2) module.

16. A mobile radio network according to claim 13, characterized in
that

the mobile radio network comprises an updating unit (3) by means of
which MMS messages are generatable comprising data codes which according
to GSM/GPRS/UMTS standard produce an error report upon reception by the
mobile radio apparatus (1), at least one thus generated MMS message being
sent to a mobile radio apparatus (1) whose location is to be determined,

the mobile radio apparatus (1) comprises means for sending an error
report based on the MMS message to at least the base station (300) of the cell
(400) in which the mobile radio apparatus (1) is currently situated,

according to the error report updated location information is storable
in the home location register and/or visitor location register (2) module.

17. GSM mobile radio network according to one of the claims 12 to
16, characterized in that the data message comprises false values in the data-
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coding scheme, based upon which according to telecommunication standard an
error report is produced upon reception by the mobile radio apparatus (1).

18. A mobile radio network according to one of the claims 12 to 17,
characterized in that the data message comprises non-executable data
operations.

19. A mobile radio network according to one of the claims 12 to 18,
characterized in that a location-based service comprises variable requirements,
based upon which the location information in the mobile radio network is
periodically updated at suitable intervals by means of the data messages.

20. A mobile radio network according to one of the claims 12 to 19,
characterized in that the interval for updating the location information of a
mobile radio apparatus (1) by means of the data messages is determinable by
the location-based service.

21. A mobile radio network according to one of the claims 12 to 20,
characterized in that the interval for updating the location information of a
mobile radio apparatus (1) by means of the data messages is variable based
upon the momentary local speed of movement.



WO 03/017708

1/5

\

ERSATZBLATT (REGEL 26)

PCT/CHO02/00334

FIG. 1



WO 03/017708 PCT/CH02/00334

2/5

FIG. 2

21012

|
) \ /

(-
O
-—

—_—

A

303 30

!
J U

|

403
P
é

%

i
Jl

2

I(/
N

\\‘h01
a
¢<3%

301

ERSATZBLATT (REGEL 26)



PCT/CHO02/00334

WO 03/017708

3/5

JSKW

N

}JOM JaN
uol}ellunwwo)

d1A

ERSATZBLATT (REGEL 26)



WO 03/017708 PCT/CHO02/00334

4/5

MS
]
]
i

BG

A

I

Al

BSC

i 1]

VLR
Communication
Network

GGSN

]

U
>
Q_i)

ERSATZBLATT (REGEL 26)

B

N\

TS

Cell



WO 03/017708

]

Ml

Ml

VLR

Nl

BG

SGSN

MSC

GGSN

5/5

8
=l®| o
| 3|

)

=)
\/ v
=

J

=

o

Communication

Network

AUC

ERSATZBLATT (REGEL 26)

PCT/CHO02/00334

==

BSC

PCU



INTERNATIONAL SEARCH REPORT inte

onal Application No

PCT/CH 02/00334

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7

H04Q7/38

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7

HO4Q

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

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

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

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

WO 98 26615 A (ERICSSON TELEFON AB L M)

18 June 1998 (1998-06-18)
the whole document

WO 97 36437 A (ERICSSON GE MOBILE

A

2 October 1997 (1997-10-02)

page 6, 1ine 19 -page 11, line 13
A WO 98 34423 A (MOTOROLA INC)

6 August 1998 (1998-08-06)

1,12
INC) 1-21

1-21

Relevant to claim No.

claims

m Further documents are listed in the continuation of box C.

Patent tamily members are listed in annex.

° Special categories of cited documents :

*A* document defining the general state of the an which is not
considered to be of particular relevance

*E* earlier document 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)

*O" 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

e

e

vy

g

later document published after the International filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

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

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
ments, 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

2 December 2002

Date of mailing of the International search report

06/12/2002

Name and malling address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Roberti, V

Form PCT/ISA/210 (second sheet) (July 1892)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Inte onal Application No

PCT/CH 02/00334

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

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

Relevant to claim No.

EUROPEAN TELECOMMUNICATIONS STANDARDS
INSTITUTE (ETSI): "UNSTRUCTURED
SUPPLEMENTARY SERVICE DATA (USSD) STAGE 3"
EUROPEAN TELECOMMUNICATION STANDARD, XX,
XX,

vol. 4.0.0, no. GSM 490,

15 October 1993 (1993-10-15), page
COMPLETE13 XP002104039

the whole document

1-21

Form PCT/ISA/210 (continuation of sacond sheet) (July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT

nformation on patent family members

Inte

onal Application No

PCT/CH 02/00334

Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 9826615 A 18-06-1998 DE 19651110 Al 10-06-1998
AU 5754898 A 03-07-1998
CN 1245619 A 23-02-2000
Wo 9826615 A2 18-06-1998
EP 0966853 A2 29-12-1999
HU 0000463 A2 28-12-2000
JP 2001506074 T 08-05-2001
TW 396701 B 01-07-2000
us 6081711 A 27-06-2000

WO 9736437 A 02-10-1997 US 5915225 A 22-06-1999
AU 725595 B2 12-10-2000
AU 2552097 A 17-10-1997
CN 1221540 A 30-06-1999
DE 69714232 D1 29-08-2002
EP 0890275 Al 13-01-1999
WO 9736437 Al 02-10-1997

WO 9834423 A 06-08-1998 US 5903844 A 11-05-1999
CN 1245615 A 23-02-2000
EP 0956715 Al 17-11-1999
JP 2001509989 T 24-07-2001
Wo 9834423 Al 06-08-1998

Form PCT/ISA/210 (patent family annex) (July 1892)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

