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(54) Title: METHOD OF FORWARDING VOICE MESSAGES TO A SUBSCRIBER

(57) Abstract

The present invention relates to a mo-
bile telephone system comprising subscriber
stations (MS1, MS2), a first mobile ser-
vices switching centre (MSC1) and a corre-
sponding subscriber register (HLR 1) wherein
data are maintained concerning the subscriber
stations (MS1, MS2) communicating with
the first mobile services switching centre
(MSC1). To forward voice messages to the
subscriber in such a way that they will be
understood more reliably and easily, a lan-

guage code is stored for each subscriber sta-
tion (MS1, MS2) in the subscriber register
(HLR1), the language code indicating the lan-
guage in which the voice messages are to be

forwarded to said subscriber station. In addi-
tion, the first mobile services switching centre
(MSC1) comprises means (1, 5) for forward-
ing voice messages to the subscriber station
(MS1) in the language indicated by the lan-
guage code received from the subscriber reg-
ister (HLR1).
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METHOD OF FORWARDING VOICE MESSAGES TO A SUBSCRIBER

The present invention relates to a method of forwarding voice mes-
sages to a subscriber in a mobile telephone system, the system comprising a
subscriber register arranged in connection with a mobile services switching
centre for maintaining subscriber-specific information. The invention aiso re-
lates to a mobile telephone system comprising subscriber stations, a first mo-
bile services switching centre and a corresponding subscriber register for
maintaining the data concerning subscriber stations associated with the first
mobile services switching centre. The invention further relates to a mobile
services switching centre comprising a subscriber register for maintaining sub-
scriber station data concerning subscriber stations associated with the mobile
services switching centre, a visitor location register for maintaining data con-
cerning subscriber stations associated with other mobile services switching
centres and which are located within the coverage area of the mobile switch-
ing centre at a particular moment, memory means wherein predetermined
voice messages are stored, and control means for forwarding the voice mes-
sages stored in the memory means to the subscriber stations.

The present invention relates to providing voice messages to a
subscriber in a mobile telephone system. The fact that the mobile telephone
systems allow a subscriber station to move within the areas of several coun-
tries has brought about language problems especially when voice messages
are forwarded to the subscriber station.

In known mobile telephone systems, as for example in the GSM
system (Global System for Mobile Communications), voice messages to be
forwarded to the subscriber stations are generated by the mobile. services
switching centre within the area of which the subscriber station is located
(whereto the subscriber station has last performed a location update). In other
words, if a mobile station associated with a Finnish operator is located for ex-
ample within the area of a mobile services switching centre maintained by a
French operator, the voice message is generated in a language selected by
the French operator. To understand an announcement forwarded in a foreign
language can, naturally, be difficult.

The object of the invention is to solve the problem described above
and to provide a solution enabling voice messages to be forwarded to a sub-
scriber in such a way that the voice messages will be understood more easily
and more reliably by the subscriber. This object is achieved by the method of
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the invention, characterized by storing a subscriber-specific language code
indicating the language in which the subscriber wants to hear the messages
addressed to him in said subscriber register arranged in connection with the
mobile services switching centre, and by forwarding the voice messages to the
subscriber in the language indicated by the language code stored in the sub-
scriber register.

The invention also relates to a mobile telephone system wherein
the method of the invention can be utilized. The mobile telephone system of
the invention is characterized in that a language code is stored for each sub-
scriber station in the subscriber register, the language code indicating the lan-
guage in which the voice messages are to be forwarded to said subscriber
station, and that the first mobile services switching centre comprises means for
forwarding a voice message to the subscriber station in the language indicated
by the language code received from the subscriber register.

The invention further relates to a mobile services switching centre,
by which the method of the invention can be applied and which can be applied
in the mobile telephone system of the invention. The mobile services switching
centre of the invention is characterized in that a predetermined language code
is stored for each subscriber in the subscriber register and in the visitor loca-
tion register, that the same voice messages are stored in several different lan-
guages in the memory means, and that the control means are arranged to re-
ceive the language code concerning a specific subscriber station from the
subscriber register or from the visitor location register and to forward the voice
message stored in the memory means to said subscriber station in the lan-
guage corresponding to the language code. V

The invention is based on the idea that when a language code cor-
responding to a subscriber’s language preference is stored in advance for
each subscriber station in the memory means, the subscriber’s language pref-
erence can be taken into account when voice messages are later forwarded to
the subscriber station. By storing the language code together with other sub-
scriber data in the same register, the language code can be easily retrieved
and forwarded to other parts of the system with other subscriber data. Thus,
the most significant advantage of the solution of the invention is that the voice
messages can be forwarded to the subscriber in the language preferred and
understood by him, the subscriber definitely being able to understand the
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voice message forwarded to him. Consequently, the language of a voice mes-
sage is no longer dependent on the language preferred by the local operator.

In a preferred embodiment of the system of the invention, several
alternative language codes are stored for each subscriber in the order of pref-
erence given by the subscriber in a subscriber register. The mobile services
switching centre which forwards voice messages to said subscriber station
then selects from the languages suitable to be employed the one said sub-
scriber has ranked highest in the order of preference. This ensures that if the
mobile services switching centre is not able to forward voice messages in the
language preferred most by the subscriber, it can select some other language
the subscriber is able to understand.

The preferred embodiments of the method, mobile telephone sys-
tem and mobile services switching centre of the invention are disclosed in the
attached dependent claims 2, 4 to 6 and 8.

The invention will be described in more detail below by way of ex-
ample with closer reference to the accompanying figures, of which

Figure 1 shows a flow diagram of a first preferred embodiment of
the method of the invention,

Figure 2 shows a block diagram of a first preferred embodiment of
the mobile telephone system of the invention, and

Figure 3 illustrates the forwarding of language codes between dif-
ferent parts of the system.

Figure 1 shows a flow diagram of a first preferred embodiment of
the method of the invention.

In block A, the operator stores the Iénguage codes concerning said
subscriber station in the order of preference given by a subscriber in a sub-
scriber register. Alternatively, the subscriber can feed said language codes to
the system by using the keyboard of his subscriber station after caliing to a
predetermined service number. In this case, said language codes will also be
stored in the subscriber register.

In block B, a mobile services switching centre forwards a predeter-
mined voice message to the subscriber station by first receiving the language
codes stored in the order of preference in the subscriber register. In some
cases the mobile services switching centre receives the language codes
through a visitor location register wherein they are temporarily stored while the
subscriber moves within the coverage area of some other mobile services
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switching centre. When the language codes are received, the mobile services
switching centre starts checking whether it can employ one of the languages
preferred by the subscriber. The checking begins with the language code that
is highest (n=1) in the order of preference.

In block C, the mobile services switching centre checks whether it
can employ the language in position n in the order of preference. If not, the
routine proceeds to block D.

In block D it is checked whether the language code in position n is
the last language code. If so, the routine proceeds to block F, and the voice
message is given in the default language of the mobile services switching
centre, i.e. for example in Finnish when the mobile services switching centre in
question is maintained by a Finnish operator.

In contrast, if it is detected in block D that there are language codes
not yet checked for the subscriber station, the routine proceeds through block
E back to block C to check a new language code.

If it is detected in block C that the language corresponding to the
language code being checked is employed by the mobile services switching
centre, the routine proceeds to block G where the voice messages are given
to the subscriber station by employing said language.

Figure 2 shows a block diagram of a first preferred embodiment of
the mobile telephone system of the invention. The cellular radio system pre-
sented in Figure 2 can be any known mobile telephone system, although in the
following it is by way of example assumed that the system in question is the
GSM system.

The part of the mobile telephone system presented in Figure 2
comprises a first and a second mobile services switching centre MSC1 and
MSC2 (Mobile Switching Centre), both forwarding calls through base station
controllers BSC (Base Station Controller) and base stations BTS to mobile
stations MS1 and MS2 located within their coverage area. The mobile services
switching centres MSC1 and MSC2 can be maintained by different operators,
for example the first mobile services switching centre can be maintained by a
Finnish operator and the second mobile services switching centre MSC2 by a
French operator.

The first and the second mobile services switching centres MSCH1
and MSC2 each comprises a subscriber register HLR1 and HLR2 wherein
data are maintained concerning subscriber stations associated with the mobile
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services switching centres. Furthermore, in accordance with the invention, the
language codes for each subscriber station are stored in the order of prefer-
ence given by the subscriber in the subscriber registers HLR1 and HLR2. For
example the language codes: 1, 2, 10 and 8 can be stored for one subscriber
in the subscriber register HLR1. In that case the subscriber wants to hear the
voice messages addressed to him preferably in language 1 (e.g. Finnish). If,
however, Finnish cannot be employed, the subscriber wants to hear the voice
messages in language 2 (e.g. Swedish). If this language cannot be employed
either, the subscriber wants to hear the voice message in language 10 (e.g.
English), and so forth.

Furthermore, the first and the second mobile services switching
centres comprise visitor location registers VLR1 and VLR2. In these registers,
the switching centres maintain data concerning the subscriber stations which
are associated with some other mobile services switching centre, but which
are temporarily located within the area covered by said switching centre. For
example the mobile station MS2 is associated with the mobile services
switching centre MSCH1, but in the case in Figure 2 it is located within the area
covered by the switching centre MSC2, and it has thus performed a location
update to the mobile services switching centre MSC2 in a manner known per
se. Thus, the data concerning said subscriber station are found in the sub-
scriber register HLR1 of its own mobile services switching centre MSC1, and
also in the visitor location register VLR2 of the mobile services switching cen-
tre MSC2. In accordance of the invention, the language codes of the sub-
scriber station are stored together with other data concerning the subscriber
station in the visitor location register VLR2.

When the mobile services switching centre MSC2 forwards a voice
message to the mobile station MS2, a control unit 1 will first receive the lan-
guage codes of the mobile station MS2 from the visitor location register VLR2
in the order of preference. Next, the language which is highest in the order of
preference and which can be employed by the mobile services switching cen-
tre MSC2, is selected by the control unit as the language to be employed.
When the language is selected, the control unit 1 retrieves the voice message
in the selected language from a memory 2 and forwards it to the mobile station
MS2. Thus, the memory 2, which can be any kind of a known memory such as
a memory circuit, a disk storage or even a recorder, contains the same voice
messages in several different languages.
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Figure 3 illustrates the forwarding of language codes between dif-
ferent parts of the system. In the GSM system, the data stored in the sub-
scriber register HLR1 are transferred from the subscriber register HLR1 to the
visitor location register VLR2 of another mobile services switching centre by a
MAP-INSERT-SUBSCRIBER-DATA message S1 in accordance with GSM
specifications 09.02. In accordance with the invention, a field is added to said
message by which language codes are also forwarded together with other
subscriber data.

In connection with a call, all the language codes of the subscriber
are transferred together with other subscriber data from the visitor register
VLR2 to the mobile services switching centre MSC2. In the GSM system, the
subscriber data are transferred to the mobile services switching centre MSC2
by a MAP-COMPLETE-CALL message in accordance with GSM specifications
09.02. In accordance with the invention, a field is added to said message by
which language codes are also forwarded together with other subscriber data.

If, unlike in the case in Figure 3, a voice message is forwarded to a
subscriber station "associated” with the mobile services switching centre, lan-
guage codes are forwarded to the mobile services switching centre in a corre-
sponding manner as described above by using the MAP-COMPLETE-CALL
message with the exception that the message originates from the subscriber
register (HLR) and not from the visitor location register (VLR).

It is obvious that the above description and the related figures are
only intended to illustrate the present invention. A variety of modifications and
variations will be apparent to those skilled in the art without deviating from the
scope and spirit of the invention disclosed in the appended claims.
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CLAIMS:

1. A method of forwarding voice messages to a subscriber in a mo-
bile telephone system, the system comprising a subscriber register arranged in
connection with a mobile services switching centre for maintaining subscriber-
specific information, characterized by

storing a subscriber-specific language code indicating the language
in which the subscriber wants to hear the messages addressed to him in said
subscriber register arranged in connection with the mobile services switching
centre, and by

forwarding the voice messages to the subscriber in the language
indicated by the language code stored in the subscriber register.

2. A method as claimed inclaim1,characterized by

storing several language codes in the order of preference given by
the subscriber in the subscriber register, and

forwarding voice messages to the subscriber in an available
language whose language code is highest in the order of preference.

3. A mobile telephone system comprising subscriber stations (MS1,
MS2), a first mobile services switching centre (MSC1) and a corresponding
subscriber register (HLR1) for maintaining the data concerning subscriber sta-
tions (MS1, MS2) associated with the first mobile services switching centre
(MSC1),characterized in

that a language code is stored for each subscriber station (MS1,
MS2) in the subscriber register (HLR1), the language code indicating the lan-
guage in which the voice messages are to be forwarded to said subscriber
station, and

that the first mobile services switching centre (MSC1) comprises
means (1, 5) for forwarding a voice message to the subscriber station (MS1) in
the language indicated by the language code received from the subscriber
register (HLR1).

4. A mobile telephone system as claimed in claim 3, charac-
terized in

that several language codes are stored for each subscriber station
(MS1, MS2) in the order of preference in the subscriber register (HLR1), and

that the first mobile services switching centre (MSC1) comprises
means for forwarding the voice message to the subscriber station (MS1) in a
language that is available to the mobile services switching centre and whose
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language code stored in the subscriber register (HLR1) is highest in the order
of preference, or in the default language of the mobile services switching
centre (MSC1) if no language corresponding to the language code stored for
the subscriber station (MS1) in the subscriber register (HLR1) is available to
the mobile services switching centre. '

5. A mobile telephone system as claimed in claims 3 or 4, the sys-
tem comprising at least a second mobile services switching centre (MSC2)
and a corresponding visitor location register (VLR2) for maintaining data con-
cerning subscriber stations (MS2) associated with the first mobile services
switching centre (MSC1) and located in the coverage area of the second mo-
bile services switching centre (MSC2) at a particular moment, character-
ized in

that the visitor location register (VLR2) comprises means for
receiving and storing the language code or language codes in the order of
preference, the language code or the language codes being stored for a given
subscriber station (MS2) in the subscriber register (HLR1), and

that the second mobile services switching centre (MSC2) comprises
means for forwarding a voice message to the subscriber station (MS2) in a
language that is available to the mobile services switching centre (MSC2) and
whose language code is highest in the order of preference, or in a default
language of the mobile services switching centre (MSC2), if no language
corresponding to the language code stored for the subscriber station in the
visitor location register (VLR2) is available to the mobile services switching
centre.

6. A system as claimed in claim 5, characterized inthat said
mobile telephone system is the GSM system, that the subscriber register
(HLR1) is the HLR register of the first mobile services switching centre
(MSCH1), that the visitor location register (VLR2) is the VLR register of the
second mobile services switching centre (MSC2), that the HLR regiéter is
arranged to forward the language codes stored for the subscriber station to the
VLR register in connection with a MAP-INSERT-SUBSCRIBER-DATA
message in accordance with GSM specifications 09.02, and that the VLR
register is arranged to forward the language codes stored for the subscriber
station to the mobile services switching centre in connection with a MAP-
COMPLETE-CALL message in accordance with GSM specifications 09.02.

7. A mobile services switching centre (MSC1) comprising
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a subscriber register (HLR1) for maintaining subscriber station data
concerning subscriber stations (MS1, MS2) associated with the mobile serv-
ices switching centre,

a visitor location register (VLR1) for maintaining data concerning
subscriber stations associated with other mobile services switching centres
and which are located within the coverage area of the mobile services switch-
ing centre at a particular moment,

memory means (5) wherein predetermined voice messages are
stored, and

- control means (1) for forwarding the voice messages stored in the
memory means to the subscriber stations (MSC1), characterize d in
that a predetermined language code is stored for each subscriber in
the subscriber register (HLR1) and in the visitor location register (VLR1),

that the same voice messages are stored in several different
languages in the memory means (5), and

that the control means (1) are arranged to receive the language
code concerning the specific subscriber station (MS1) from the subscriber
register (HLR1) or from the visitor location register (VLR1) and to forward the
voice message stored in the memory means (5) to said subscriber station
(MS1) in the language corresponding to the language code.

8. A mobile services switching centre as claimed in claim 7,
characterized in that several language codes are stored for each
subscriber station (MS1) in the order of preference in the subscriber register
(HLR1) and in the visitor location register (HLR1), and that

the control means (1) are arranged to receive said language codes
from the subscriber register (HLR1) or from the visitor location register (VLR1)
and to forward a voice message to the subscriber station (MS1) in the
language available to the mobile services switching centre (MSC1) and whose
corresponding language code is highest in the order of preference of the
subscriber station (MS1), or in the default language of the mobile services
switching centre (MSC1), if no language corresponding to the language code
stored for the subscriber station in the subscriber register (HLR1) or in the
visitor location register (VLR1) is available to the mobile services switching
centre.
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