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BACKGROUND OF THE INVENTION

The invention relates to transmission of area-specific information,
such as weather information, on a telecommunications network, particularly on
a mobile communication network.

In the GSM mobile communication system (Global System for Mo-
bile Communication), Figure 6, a mobile station MS is connected to a base
transceiver station BTS via a radio path. A base station system BSS consists
of base station controllers BSC and of base transceiver stations BTS con-
trolled by them. A mobile services switching centre MSC usually controls sev-
eral base station controllers BSC and communicates with other mobile ser-
vices switching centres. The GSM network is connected to other networks,
such as a public switched telephone network PSTN, another mobile communi-
cation network PLMN, an ISDN network or a service centre SC, e.g. a short
message service centre SMSC, via a gateway mobile services switching cen-
tre GMSC.

One of the new services introduced into the GSM system is GPRS
(General Packet Radio Service). Network elements that belong to the GPRS
include SGSN (Serving GPRS Support Node), GGSN (Gateway GPRS Sup-
port Node) and PTM-SC (Point-to-Multipoint Service Centre). The SGSN main-
tains and updates location information of mobile stations which support the
GPRS. The SGSN also contains protocol stacks for transmitting data packets
to the base station system BSS and the mobile station and for receiving data
packets from these. The GGSN functions as an interface to other data net-
works, such as the Internet or an Internet service provider. The PMT-SC
transmits data packets to groups of mobile stations supporting the GPRS.

In the mobile communication system, the base transceiver stations
BTS continuously transmit information on themselves and their surroundings
on their broadcast channel. For example, the cell broadcast centre CBC lo-
cated in the base station controller BSC manages messages of the cell broad-
cast channels of the base transceiver stations BTS. The cell broadcast centre
transmits group transmission messages directed to each base transceiver sta-
tion via the base station controller BSC according to the initial data fed in by
the operator.
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Group transmission of the base transceiver stations is not ad-
dressed to any particular receiver, but intended to be received by all mobile
stations located in the geographic area covered by the transmission of the
base transceiver station. As regards a more specific description of cell-specific
group transmission, reference is made to GSM recommendation 03.41 Euro-
pean Digital Cellular Telecommunication System (Phase 2); Technical Reali-
zation of Short Message Service Cell Broadcast (SMSCB).

In the mobile communication system it is possible to transmit vari-
ous service announcements to mobile stations. A service announcement may
be e.g. a weather forecast for a certain region, which a mobile subscriber can
order on the basis of his geographic location. There are, however, problems
related to ordering of an area-specific announcement: it is inaccurate and
slow. The area covered by one weather forecast is usually large, and thus the
information ordered is inaccurate. Furthermore, the selection lists of areas are
long, and thus the mobile subscriber has to go through several weather fore-
cast areas when making his choice.

It has been suggested that the above-mentioned problems be
solved by distributing area-specific information directly to the mobile stations
that are in a certain area and have ordered the service. According to WO pub-
lication 98/19479 Location-Dependent Services in a Mobile Communication
System, a base transceiver station transmits location information on its cell
broadcast channel, a mobile station picks this location information from a
group transmission and stores it. When a subscriber wants to receive a ser-
vice announcement dependent on the geographic area, he initiates establish-
ment of a short message in his mobile station, and the location information
concerned is attached to the short message. A short message thus formed is
transmitted to the unit that offers the service, and the unit sends the requested
service announcement to the mobile station that ordered the service e.g. as a
short message or as data transmission. The problem associated with this solu-
tion of the WO pubilication is that reception of location information and manual
ordering of information cause a delay.

BRIEF DESCRIPTION OF THE INVENTION

An object of the invention is to provide a method and an apparatus
implementing the method to solve the above-mentioned probiem, i.e. the delay
caused by reception of location information and manual ordering of informa-
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tion. The objects of the invention are achieved with a method and an appara-
tus which are characterized by what is disclosed in the independent claim. The
preferred embodiments of the invention are described in the dependent
claims.

The invention is based on dividing the area covered by a telecom-
munications network into a number of sub-areas to transmit information to a
number of subscribers of the telecommunications network via network nodes.
The invention also comprises maintaining:

1) information indicating on which sub-areas said subscribers have
ordered information, e.g. on the air quality;

2) information indicating the sub-area to which the subscriber termi-
nals of said subscribers are connected at a given time:

3) information indicating the correspondence between each node
and each sub-area.

The above-mentioned information is used for determining via which
nodes the sub-area specific information is to be transmitted.

According to a preferred embodiment of the invention

an element, i.e. a local transmitter LT, is connected or attached to
the telecommunications system for transmitting local information to the tele-
communications system;

utilizing the above-mentioned information, which is stored e.g. in a
database, the telecommunications system determines in which at least one
node the information should be transmitted to a group; and

the telecommunications system transmits the information to a group
via said at least one node. Thanks to group transmission, the same transmis-
sion can be utilized by several subscriber terminals.

By means of a database the transmission can be directed to certain
receivers as accurately as necessary and transmission of unnecessary infor-
mation and use of network resources can be minimized. An advantage of the
invention is that by means of the database local information can be transmitted
fast and accurately to the relevant subscriber terminals, e.g. to mobile stations.
A further advantage of the invention is that the user of area-specific informa-
tion receives this information quickly as his location changes.



WO 01/43479 PCT/F100/01070

10

15

20

25

30

4
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in greater detail by means of pre-
ferred embodiments with reference to the accompanying drawings, in which

Figure 1 illustrates information that can be ordered;

Figure 2 illustrates a subscriber profile;

Figure 3 illustrates a subscriber database;

Figure 4 is a flow chart illustrating how the network defines the cells
via which information is to be transmitted;

Figure 5 illustrates a system for storing information in a subscriber
database;

Figure 6 illustrates a prior art GSM mobile communication system;

Figures 7 and 8 illustrate two alternative embodiments for transmit-
ting information to a subscriber.

DETAILED DESCRIPTION OF THE INVENTION

According to the invention, information is transmitted to subscriber
terminals on a telecommunications network. In this example it is assumed that
this information is weather information. According to Figure 1, it may include
air temperature and humidity, wind direction, wind speed, cloudiness, air pres-
sure, sea level or a combination thereof. The information to be ordered may be
substantially current information and/or a forecast for the situation after 12 or
24 hours, for example, and/or history information on the average temperature
of the preceding month, for example. Information can also be ordered from
various areas AREA_1 to AREA_N or from a large geographic area. In other
words, Figure 1 illustrates the information that can be ordered by subscribers.

Figure 2 illustrates a subscriber profile, i.e. what kind of weather in-
formation SUBSCRIBER_1 has ordered. As is seen in the figure, the sub-
scriber has ordered a forecast for the temperature of area 1 after 12 hours as
well as information on the current air pressure in the area in question. He has
also ordered information on the current temperature in area 6 and temperature
information on the area AREA_ACTIVE in which he/she is at a given time.

Figure 3 illustrates a subscriber database (DB). The figure shows
only the parts of the database that are relevant to the invention. In the sub-
scriber database DB subscriber profiles are inserted into column 3-8, sub-
scriber location into column 3-6 and the identification data of subscribers into
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column 3-4. In other words, the database comprises order-based information
indicating to which mobile station the information is to be transmitted.

The database of Figure 3 and/or an entity of it, e.g. the subscriber
profile information, i.e. subscriber profile file, may be centralized or decentral-
ized. The database and/or the file or part of them may be located at the prem-
ises of the service provider who produces the information or who transmits the
information, e.g. at a regional alarm receiving centre or at the premises of road
service, and the rest of the files included in the database may be located in a
separate network element in the cell broadcast centre CBC or PTM-SC.

Figure 4 is a flow chart according to a preferred embodiment of the
invention, which illustrates how the network defines the cells via which the in-
formation ordered by subscribers is transmitted to them. In step 4-2 the data-
base DB receives an input from the network e.g. in connection with the loca-
tion update LU of a subscriber terminal, such as a mobile station. The input
may also be a short message or a GPRS packet. The input provides the iden-
tity of the mobile station MS and location information. In step 4-4 it is checked
in the subscriber profiles what kind of information each subscriber has or-
dered. The database DB may also be provided with a filtering facility, and thus
some of the information available (temperature, wind, humidity, etc.) can be
filtered out before the information is transmitted to the subscriber, even if the
subscriber had asked for this information.

In step 4-6 the information according to the subscriber profiles is re-
trieved from the database DB, and in step 4-8 information is transmitted to the
subscriber who has ordered it according to the prior art via the telecommunica-
tions network.

Figure 5 illustrates a system for storing information in a database
DB. The information that can be stored/updated in the database includes in-
formation measured by a local transmitter LT, information transmitted to an
information transmitter IT by an information provider IP1 or information pro-
duced by the information provider IP2. Storing/updating of information can be
performed e.g. as follows: the element that produces or transmits information
sends its information to an information communicator IC, which can
store/update the information in the database DB. Update of information may
be continuous, performed every now and then, or information can be updated
only when a subscriber or an operator requests it. The system may also com-
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prise an element LEA (Law Enforcement Authority) which may give instruc-
tions on what kind of information may be transmitted to subscribers.

In practice, the information of one local transmitter can be divided
into several cells, to which information is transmitted at the same time. Distri-
bution of information to different cells and mobile stations is based on the
above-mentioned database, which is used for determining to which cells or
mobile stations the information should be transmitted. Thus the information
received from the local transmitter does not contain information on the cells to
which the information should be forwarded. Supply of information may also be
conditional, i.e. if a certain mobile station is within a certain area, information
will be transmitted to it. Transmission can also be performed by means of an
external input.

If it is desirable that information should not be available for all sub-
scribers, it can be encrypted. The encrypted information can be transmitted via
telecommunications networks, but only the subscribers who have hired a de-
cryption key e.g. from the operator are entitled to read the information.

Figure 7 is a signalling chart illustrating transmission of information
from the database DB of a service provider to the subscriber MS who has or-
dered information. Before the data transmission, the local transmitter LT, for
example, may have sent local information, i.e. measurement results, to the
GSM network for processing and storing. The local transmitter, i.e. an external
element of the mobile communication system, may be a weather probe, sen-
sor or a similar measurement or telemetry device which measures different
variables and transmits measurement results. The information sent by the lo-
cal transmitter LT can be supplied to the information communicator IC, for ex-
ample.

The communicator receives information and processes it further.
The information can be stored in a database DB, for instance. After this, the
location update of the subscriber, for example, triggers retrieval of the informa-
tion according to the subscriber profile from the database DB (Figure 3), and
the telecommunications network performs steps 4-4 and 4-6 (Figure 4) as de-
scribed above. In step 7-2 the communicator IC retrieves information from the
database DB and transmits the information to be sent to a base transceiver
station in step 7-4.

In step 7-6 the base transceiver station BTS receives the informa-
tion transmitted by the comr_nunicator IC, and in step 7-8 the base transceiver
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station BTS transmits processed local information to the mobile station. In step
7-10 the mobile station receives the local information transmitted by the net-
work and converts it into a format understood by the user in step 7-12. If the
mobile communication network, the mobile station and/or the subscriber identi-
fication unit, e.g. SIM (Subscriber Identity Module), are provided with an appli-
cation necessary for processing local information, the information can be
processed/converted into different maps or diagrams, for example.

In the embodiment of Figure 7 the group transmission to mobile sta-
tions occurs only via the above-mentioned base transceiver station BTS, i.e.
the service is transmitted only to one cell at a time. If the service is to be
transmitted to more than one cell using the embodiment of Figure 7, the ser-
vice has to be transmitted further in the GSM network. Advantages of the em-
bodiment shown in Figure 7 include low signalling load, which is restricted to
the base transceiver station, and low transmission costs, i.e. no new connec-
tions are needed between the network elements.

Instead of the embodiment illustrated in Figure 7, the information
transmitted by the communicator IC can be transmitted to a base transceiver
station via the base station controlier BSC. In that case the communicator IC
transmits local information to the base station controller in a standardized for-
mat of the XTI interface (X-open Transport Interface), e.g. by means of the
X.25 or Ethernet protocol. The base transceiver controller receives the trans-
mission by the communicator IC and, if necessary, processes it, and transmits,
l.e. supplies, a weather information signal to the broadcast channel. After this,
the base transceiver station BTS receives, processes and transmits informa-
tion only to a one cell at a time as described above in connection with the em-
bodiment of Figure 7.

If the service is to be available in more than one cell, the communi-
cator IC can signal directly to the cell broadcast centre CBC of the cell using a
protocol in accordance with the XTI interface. The CBC may contain part of
the database or the whole database as well as the applications which deter-
mine where information is to be sent. The transmission occurs on the cell
broadcast channel of the logical channel at the cell's air interface. The cell
broadcast centre CBC transmits control information indicating to which cell the
information is to be sent, and the actual information. This is illustrated in Fig-
ure 8. The cell broadcast centre CBC may alternatively be replaced with a
PTM-SC, which has substantially the same properties as the cell broadcast
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centre CBC. The database does not need to be located in the cell broadcast
centre CBC, either, but it can be a separate network element which makes a
service request to the cell broadcast centre CBC or PTM-SC.

In Figure 8 the CBC receives information from the communicator I1C
in step 8-2. The CBC may process the local information received from the
communicator IC in step 8-4 and then transmit it normally in step 8-6 in the XTI
format via the cells of the base station controller BSC for group transmission.
In step 8-8 the BSC receives the information transmitted by the cell broadcast
centre CBC, and in step 8-10 the BSC activates the CBC/SMS service for dif-
ferent base transceiver stations BTS on the basis of the control of the cell
broadcast centre CBC, i.e. the BSC controls the weather information signal as
a CBC/SMS service on certain broadcast channels. In step 8-12 the base
transceiver station receives information and processes it further, and it trans-
mits the information to at least one mobile station in step 8-14.

Instead of the direct signalling from the communicator IC to the cell
broadcast centre CBC shown in Figure 8, it is possible to use a short message
service centre SMSC, which transmits local information to the short message
service centre of a cell as a normal short message. The function of the short
message service centre SMSC is to receive short messages and to convert
them into the TCP/IP format, if necessary, and to forward them. Information is
transmitted to the cell broadcast centre e.g. as a short message or in accor-
dance with the TCP/IP protocol. In the following step the cell broadcast centre
CBC receives the transmission of the short message service centre SMSC
and analyses the local information included in it. After this, the CBC transmits
local information to base station controllers in a format according to the XTI
protocol. The cell broadcast centre CBC also comprises the database de-
scribed above and applications which determine where or to whom information
is to be transmitted. After this, information travels to a mobile station MS as
described in connection with the embodiment of Figure 7.

The above-mentioned embodiment provides several advantages in
the transmission of local information. Software changes are needed only in the
network element that processes the short message received from the local
transmitter. Furthermore, transmission costs are low, information needs to be
processed only in the cell broadcast centre CBC and information is available in
an area consisting of more than one cell.
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Signalling from the local transmitter LT to the mobile communication
system can also be implemented as follows: a local transmitter LT, into which
an external transmitter has been integrated, transmits local information to the
cell broadcast centre CBC along a link which is independent of the telecom-
munications system GSM, i.e. using a transmission system external to the
telecommunications system GSM, and the cell broadcast centre CBC, which
includes a receiver for receiving a message arriving along a link independent
of the telecommunications system GSM, receives the information transmitted
by the local transmitter LT.

Signalling can also be implemented by transmitting local information
as GPRS packets (General Package Radio System). A local transmitter LT,
into which a transmitter capable of transmitting GPRS packets has been inte-
grated, transmits information in the TCP/P format via the GGSN and the Inter-
net to the cell broadcast centre CBC. The CBC processes the information and
transmits it in accordance with the XTI protocol to the base station controller
BSC, which in accordance with Abis signalling forwards the information the
base transceiver station BTS. The BTS receives packets on the channel as-
signed to it and transmits the packets to a mobile station either as a GPRS
packet or as a CBC/SMS service.

Even though the embodiments described above illustrate transmis-
sion of information from the local transmitter LT to the GSM network and up to
the mobile station, the mobile station can also transmit information in the other
direction. A request for weather information on a certain area can be made
from a mobile station e.g. as a short message SM, GPRS service or by calling
to a certain number. The function of the local transmitter LT can also be con-
trolled by transmitting different inputs to the local transmitter LT.

In addition to the information on the weather and air quality, the
above-mentioned embodiments are also applicable to transmission of any lo-
cal information, e.g. to transmission of traffic information. If the database is
made more complicated, local information can be transmitted to a certain sub-
scriber group according to their special needs. The service may be subscrib-
able, chargeable, free of charge or a non-profit service. The service can be
transmitted recurrently, e.g. at certain intervals. It typically takes a few seconds
to transmit a service from the local transmitter LT to a mobile device.

It is obvious to a person skilled in the art that as technology ad-
vances, the inventive concept can be implemented in various ways. The inven-



WO 01/43479 PCT/F100/01070

10

10

tion and its embodiments can be implemented e.g. in a network which sup-
ports the Mobile IP (Internet Protocol) protocol, by means of which telecom-
munications properties of the Internet network can be offered to a mobile user
without the user having to change her IP address. When the subscriber arrives
in a new area the access point of which is not included in his home location
point, the requested information can still be transmitted to him. The invention
and its embodiments are thus not limited to the examples described above,
but may vary within the scope of the claims.
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CLAIMS

1. A method of transmitting information to a number of subscribers
(3-4) of a telecommunications network, each of whom have a subscriber ter-
minal (MS), which is connected to at least one node of the telecommunications
network the method comprising transmitting information to the subscribers via
nodes of the telecommunications network, characterized by

dividing the area covered by the telecommunications network into a
number of sub-areas (AREA_1...AREA_N);

said information being sub-area-specific information (AREA
1...AREA N);

maintaining

information indicating on which sub-areas (AREA
1...AREA N) the subscribers have ordered information (3-8);

information indicating to which sub-area (AREA
1...AREA N) the subscriber terminals of said subscribers are connected at a
given time (3-6);

information indicating the correspondence between
each node and each sub-area (3-6); and

determining on the basis of said information via which nodes said
sub-area-specific information is to be transmitted.

2. A method according to claim 1, characterized in that the
telecommunications network is a mobile communication network, and the
nodes are network elements which define cells of the coverage area of a base
station.

3. A method according to any one of the preceding claims, char -
acterized inthat the sub-area-specific information is produced by several
local transmitters (LT) and that a database (DB) indicates the local transmitter
(LT) in the area of which the subscribers are.

4. A method according to any one of the preceding claims, char -
acterized in that the sub-area-specific information (3-8) comprises infor-
mation of different kinds and that said database (DB) also comprises informa-
tion on the type of information said subscribers have ordered.

5. A method according to any one of the preceding claims, char -
acterized in that the sub-area-specific information comprises information
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related to several time periods and said database (DB) also contains informa-
tion on the period on which said subscribers has ordered information.

6. A method according to any one of the preceding claims, char -
acterized inthat the information is transmitted on a broadcast channel.

7. A method according to any one of claims 1to 5, character-
ized in that the information is transmitted as a group transmission.

8. A method according to any one of claims 1to 5, character-
ized in that the information is transmitted using a Mobile IP protocol.

9. An apparatus for transmitting information to a number of sub-
scribers (3-4) of a telecommunications network, the apparatus being arranged
to transmit information via nodes of the telecommunications system, char -
acterized inthat the apparatus is arranged to

divide the area covered by the telecommunications network into a
number of sub-areas (AREA_1...AREA N):

maintain

information indicating on which sub-areas (AREA
1...AREA_N) the subscribers have ordered information (3-8), said information
being sub-area-specific (AREA_1...AREA_N) information;

information indicating to which sub-area (AREA
1...AREA_N) the subscriber terminals of said subscribers are connected at a
given time (3-6);

information indicating the correspondence between
each node and each sub-area (3-6); and

determine on the basis of said information via which nodes said
sub-area-specific information is to be transmitted.

10. An apparatus accordingto claim 9, characterized inthat
the apparatus is located in a mobile communication system.

11. An apparatus according to claim 10, characterized in
that it is located in a home location register.

12. A method according to claim 10, characterized in that it
is located in a visitor location register.

13. A method according to claim 10, characterized in that it
is located in a mobile station.
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