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(57) Claim

1. A method for transferring short messages in
a cellular network comprising a mobile services
switching centre (GMSC) and a home location register

(HLR) , in which method operations of a known short

message service «centre (SC) are performed when

transferring short messages from an A-subcriber (AMS)
to a B-subscriber (BMS) characterised in

that said operations are performed without a separate
short message service centre-part (SC) in the cellular -
i ' network in a such way that: kb

- the A-subscriber (AMS) sends a short message
provided with the routing address of the B-subscriber i

(BMS), to the mobile services switcing centre (GMSCQ),
- the routing address contained in the short

message 1s checked in the mobile services switching
centre (GMSC), and when the routing address is that of
the B-subscriber (BMS),

- the mobile services switching centre (GMSC)
requests the routing information of the B-subscriber

(BMS) from the home location register (HLR) ;

- 1f the B-subscriber can be reached, the home
location register (HLR) sends the routing inférmation
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to the requesting mobile services switching centre

(GMSC) ;

o
ot

- the mobile services switching centre (GMSC)
routes the short message to the B-subscriber (BMS] on

the basis of the routing information received. ’
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(57) Abstract .

A method and arrangement for processing short messages in a mobile services switching centre (GMSC) of a cellular radio
network. The method comprises the following steps: an A-subscriber (AMS) sends a short message provided with the routing
address of a B-subscriber (BMS); the routing address contained in the short message is checked in the mobile services switching
centre (GMSC); and when the routing address is that of tiie B-subscriber (BMS), the mobile services switching centre (GMSC)
requests the routing information of the B-subscriber (BMS) from the home lacation register (HLR); if the B-subscriber can be
reached, the home location reglster (HLR) sends the routing information to the requesting mobile services switching centre
(GMSC), and the mobile services switching centre (GMSC) routes the short message to the B-subscriber (BMS) on the basis of
the routing information received.
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Method and arrangement for processing short messages in

a cellular network

The invention relates to a method and arrange-
ment for processing short messages in a mobile services
switching centre of a cellular network.

The invention operates in a cellular network
that contains a mobile services switching centre. The
network comprises a home location register for permanent
storing of location and subscriber data on radio tele-
phones registered in the network. The geographical area
covered by the network is divided into smaller mobile
services switching centre areas (MSC area), each of
which comprises a visitor location register for tempor-
ary storing of subscriber data on radio telephones
visiting the MSC area and a mobile services switching
centre interconnected with the visitor location regis-
ter. Each MSC area is further divided into 1location
areas, which are divided into cells. Each cell comprises
at least one base transceiver station that is capable
of establishing a radio link with the active radio tele-
phones located in the cell.

In different cellular radio systems or radio
telephone systems currently used or planned, the geo-
graphical area covered by the system is divided into
separate smaller radio areas or cells in such a way that
when a radio telephone or mobile phone is in the cell,
it communicates with a fixed network via a base trans-
ceiver station located in the cell. The mobile phones
of the system may freely roam from one cell to another
within the system. One of these systems is the digital
mobile phone system GSM (Global System for Mobiles).

In cellular radio networks it is known to trans-
mit short messages to a short message service centre
that is separate from a cellular radio network. Recom-
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mendation GSM 03.40, ETSI1/PT, February 1992 includes a
description of such a system transmitting short
messages. It describes interconnection of a short
message service centre with a mobjle services switching
centre of a cellular radio network and operation of this
short message service centre as it transmits short
messages from outside the cellular radioc network and
from one subscriber (A-subscriber) of the cellular radio
network tc¢ another subscriber (B—subscribef) of the
network, or to a communicating means cutside the network
capable of receiving and/or transmitting short messages.
Recommendation GSM 04.11, ETSI/PT 12, February 1992
provides a closer description of transmission of short
messages on a radio path between GSM terminal equipment,
a mobile services switching centre and a short message
service centre.

The above prior art solutions and their
practical applications have focused on communication by
means of short messages between the subscribers of a
cellular radio system and the communicating means
outside the system capable of receiving and/or trans-
mitting short messages. Known solutions of this kind
have thus granted that a separate short message service
centre which requires space and financial resources,
must be connected to the system, although the centre
requires new arrangements separate from those required
by a cellular radio network to control it and render it
compatible with the network.

The object of the present invention is to
simplify transmission of short messagés from an A-
subscriber of a cellular radio system to a B-subscriber
in a fast and inexpensive manner and without additional
equipment.

According to the invention this new kind of
method for processing short messages in a cellular radio
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network is characterised by the following steps: an A-
subscriber sends a short message provided with the
routing address of a B-subscriber; the routing address
contained in the short message is checked in the mobile
services switching centre; and when the address is that
of the B-subscriber, the short message is stored A-
subscriber-specifically in the short message storing
means of the mobile services switching centre, the
mobile services switching centre requests the routing
information of the B-subscriber from the home location
register, and if the B-subscriber can be reached, the
home location register sends the routing information to
the requesting mobile services switching centre, and the
mobile services switching centre routes the short
message to the B-subscriber on the basis of the routing
information received.

The new kind of arrangement according to the
invention for processing short iwessages in a cellular
radio network is characterised by comprising an address
processing means for checking the address contained in
the short message; a storing means for storing “he short
message in a mobile services switching centre; a
communicating means communicating with a home location
register‘HLR and requesting routing information from the
HLR; a short message transmitting means for transmitting
short messages from a mobile services switching centre
to a B-subscriber; a means for controlling transmission
of short messages to instruct the storing means to store
short messages, to instruct the communicating means to
request the routing information of the B-subscriber from
the HLR, to forward the routing informationn of the B-
subscriber received from the HLR from the communicating
means, and tn transmit the short message from the
storing means to the short message transmitting means
in response to the short message sent by the A-
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subscriber and provided with the address of the B-
subscriber, and to send an acknowledgement to the A=
subscriber.

The basic idea of the invention is that all the
measures needed for transmission of short messages are
taken in a mobile services switching centre. This allows
fast and inexpensive transmission of short messages from
an A-subscriber of a cellular radio network to a B-
subscriber.

The advantage of this kind of method and
arrangement for processing short messages in a cellular
radio network is that no separate short message service
centre SC is needed for transmission of short messages
from an A-subscriber of a cellular radio network to a
B-subscriber. A separate SC is expensive and inconveni-
ent since it requires its own control system and an
interconnection as defined in GSM 03.40 with a mobile
services switching centre. A separate SC also requires
separate maintenance and spade on the premises of a
teleoperator. Particularly in telecommunication networks
where there is no need to <transmit short messages
between a mobile phone system and other message trans-
mitting' services, a separate SC is not needed but
transmission of short messages in a mobile phone network
can be carried out in accordance with the present
invention.

In addition, the prior art arrangement for
transmitting short messages has not allowed the B-
subscriber to send an acknowledgement to the A-
subscriber to show that it has received the short
message transmitted. The system of the invention,
however, offers a multiple choice of functions of
acknowledgement. For example, in the system of the
invention it is possible to send an acknowledgement to
the A-subscriber to show whether the B-subscriber has
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received the short message or whether the short message
is e.g. temporarily stored for re-transmission. The
acknowledgement may be a conventional acknowledgement
according to GSM 03.40, or a short message.

In the following the invention is described in
greater detail with reference to the attached drawings,
wherein

Fig. 1 shows a schematic view of a cellular
radio system to which the method and system according
to the invention can be applied,

Fig. 2 shows the transmitting parts of a mobile
services switching centre according to the invention
that is capable of independently transmitting short
messages,

Fig. 3 shows the frame structure of a short
message according to the invention,

Fig. 4 shows a message waiting data 1list
according to the invention in the HLR.

In the following the method of the invention
will be described in the GSM, which is ;n fact where the
invention is primaril& applied. However, the method of
the invention can be applied to other similar radio
systems or modifications of the GSM. The basic structure
and functions of the GSM are well known to those skilled
in the art and they are defined relatively accurately
in the specifications of the GSM, particularly in GSM
recommendations 01.02, 11.30, 11.31, 11.32 and 03.40.
Some of the basic concepts of the GSM and elements
relevant to the invention are defined below, with
reference to Fig. 1. An area in which GSM services are
available is called a GSM network (GSM service area) and

it may cover several countries. A GSM network may divide
into national GSM networks (PLMN service area), each of
which is an area covered by one operator providing GSM
services. Several GSM networks may exist in one country,
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and the geographical areas covered by them may overlap.
In the following the term "mobile phone system" refers
primarily to such a national mobile phone system, and
the system may be connected to other national mobile
phone systems or other communication systems, such as
a public telephone network.

A national GSM network may comprise one or more
MSC areas, which are areas in which services are pro-
vided by one mobile services switching centre. An MSC
area of the GSM may in turn divide into one or more
location areas, which are areas covered by a plurality
of cells. A cell is the smallest geographical area in
the system. It comprises one or more base transceiver
stations and employs defined communication channels.

A national GSM network generally comprises one
home location register HLR, which is a database in which
the data of a mobile phone, e.g. location data, are
permanently stored. The system further comprises several
visitor location registers VLR, one or more per each MSC
area. A VLR is a database in which the data of a mobile
phone are stored when the mobile phone is visiting the
area of the VLR. A VLR can locate a mobile phone MS with
an accuracy of one location area. An HLR on the other
hand has information indicating the VLR the area of
which the MS is visiting, and it gives the routing
information for the calls to the MS to the telephone
network. The HLR receives the necessary routing
information from the VLR. The HLR and VLR have only a
signalling connection with the other components of the
mobile phone network. '

For purposes of simplicity, the method of the
invention is described as applied to the system of Fig.
1, in which each MSC area has its own VLR interconnected
with the mobile services switching centre MSC of the MSC
area in question.
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The solution of Fig. 1, which is typical of the

: l : 7
. invention, illustrates two MSC areas, one of which
_ includes a mobile services switching centre MSCl and a
: visitor location register VLR1, while the other includes

N: 5 a mobile services switching centre MSC2 gnd a visitor

: The M N 3¢

ond VLR er torn, a
location register VLR2v<Each MSC area divides into one

5

or more location areas, and in each 1location area ;
traffic is controlled by a base station controller BSC,
which controls sewveral base transceiver stations BTS.
10 Each cell mentioned above comprises one BTS, and one BSC ?
serves several cells. A mobile station MS in a cell has
a bidirectional radio link with the BTS of the cell in
question. Between the BSC and the MSC there are both a
signalling connection and voice channels.
15 In Fig. 1, the MSCl controls the base station {
controller BSCl, which in turn controls the base \

transceiver stations BTS1 and BTS2. Correspondingly, in

R

another MSC area the MSC2 controls a location area which
contains the BSC2 and the BTS3 and BTS4.

20 A GSM network is usually connected to other
networks, such as a Public Switched Telephone Network
(PSTN), a Public Land Mobile Network (PLMN), a Packet
Switched Public Data Network (PSPDN) or an Integrated
Services Digital Network (ISDN), wvia a defined MSC

25 called a gateway MSC (GMSG). One or more (all) of the
MSCs of the network may operate as the GMSC. It is
possible to connect a voice channel from the GMSC to any
other MSC of the network. The GMSC also has a signalling
connection with the HLR. The HLR in turn has a signal-

30 ling connection with VLRs. Alternativeiy, a switching

R TR e S e R T e,

. centre of another communication system, e.g. an ISDN
centre, may operate as the GMSC.
, Fig. 1 further describes a B-subscriber mobile
station BMS to which an A-subscriber AMS is attempting
35 to send a short message.




|
!
¢
!

i
1

WO 93/26131

10

15

20

25

30

35

PCT/F193/00235

8

Fig. 2 shows the transmitting parts of a mobile
services switching centre GMSC of the invention that is
capable of independently transmitting short messages.
An A-subscriber AMS of the network sends a short
message, which has a structure as shown in detail in
Fig. 3, to the GM3C. This short message is defined in
GSM 04.11, point 7.3.1. The short message comprises an
RP message type indicator field (MT), an RP priority
indicator field (PI), an RP message reference field
(MR), an RP originator address field (OA), an RP
destination address field (DA), which in the prior art
solution contained the SC address described in GSM
04.11, point 8.2.5.2. In the present solution, the DA
of the RP-DA field is the address of the B-subscriber,
by which the message is routed to the B-subscriber. The
short message also comprises an RP-user data field
(DATA). Fig. 2 further shows a means 1 in an MSC for
transmitting a short message from a mobile phone, the
means being described in GSM 03.40, paragraph 9. In the
prior art solution the means reads thg address of the
SC from the RP-DA field of the short message and
transmits the short message to the SC for forwarding.
In the solution of the invention, the A-subscriber AMS
sets the address of the B-subscriber in the RP-DA field,
and the means 1 for transmitting a short message
originated in an MS reads it and sends the shcit message
to an address processing means 2, which reads the DA of
the RP-DA field to detect where the short message is to
be transmitted. If the RP-DA field contains the address
of the SC, the short message is sent there; and if the
RP-DA field contains the address of the B-subscriber,
the short message is sent to a means 3 for controlling
transmission of short messages, for further transmission
to the B-subscriber BMS. Possible connection of an SC
to a cellular radio network is described in GSM 03.40,
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Appendix 1, ETSI. The means 3 for controlling trans-
mission of short messages instructs a means 4 commun-
icating with the HLR, the standard functions of this
communicating means being described in GSM 09.02, point
5.13.1.2.1., to request the routing information of the
B-subscriber BMS from the HLR of the B-subscriber by
means of a send routing information for short message
service routine. If the HLR contains the information on
the location of the B-subscriber, the routing informa-
tion is transmitted to the communicating means 4, which
forwards them to the means 3 for controlling trans-
mission of short messages. The controlling means 3
instructs a short message transmitting means 6 to send
the short message, in the manner described in GSM 09.02,
point 5.13.2.2.1, to the VMSC the MSC area of which the
B-subscriber is visiting and into which VMSC the VIR is
typically integrated. If the B-subscriber cannot be
reached, the HLR announces this to the means 4 communic-
ating with the HLR. The communicating means forwards the
information to the means 3 for controlling transmission
of short messages, which instructs a storing means 5 in
an MSC to steore the short message until the B-subscriber
can again be reached and the short message can be
transmitted to it.

In the prior art solution, if the B-subscriber
cannot be reached, a message waiting data list according
to GSM 03.40 is formed to the HLR. In the list are
stored, B-subscriber-specifically, the addresses of the
short message service centres SC in which short messages
are stored for transmission to the B-subscriber. In the
solution of the invention the 1list of waiting messages
has heen modified to contain the address of the GMSC
(GMSC addr) in which the short messages sent to the B-
subscriber are stored, and the international mobile
subs¢riber number (IMSI1l, IMSI2) of the A-subscriber.
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Fig. 4 shows the message waiting data list according to
the invention in the HLR. As the B-subscriber re-
registers in the area of the VMSC, the VLR of the VMSC
sends a message to the HLR of the B-subscriber stating
that the B-subscriber can again be reached. After
receiving this message, the HLR sends an alert to the
GMSC of the A-subscriber stating that the B-subscriber
is again reachable. In the solution on the invention,
the HLR adds the IMSI of the A-subscriber and the mobile
station international PSTN/ISDN number (MSISDN) of the
B-subscriber from its message waiting data list to the
alert so that the GMSC can identify the subscriber that
has become within reach and the subscriber that has
called. Having received the alert, the means 4
communicating with the HLR of the GMSC forwards the
alert to the means 3 for controlling transmission of
short messages. The controlling means initiates
transmission of the short message to the B-subscriber
via the VMSC of the location area of the B-subscriber.
The drawings and the description thereof are
be to understood only as illustrating the idea of the
invention. The method and arrangement of the invention
for processing short messages in a cellular radio
network may vary in details within the scope of the
claims. Although the invention is described above mainly
in the GSM, the method and arrangement for processing
short messages in a cellular radio network can also be

" used in othe; kinds of radio systems.
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Claims

1. A method for transferring short messages in
a cellular network comprising a mobile services
switching centre (GMSC) and a home location register
(HLR), in which method operations of a known short
message service centre (SC) are performed when
transferring short messages from an A-subcriber (AMS)
to a B-subscriber (BMS) characterised in
that said operations are performed without a separate
short message service centre-part (SC) in the cellular
network in a such way that:

- the A-subscriber (AMS) cends a short message
provided with the routing address of the B-subscriber
(BMS), to the mobile services switcing centre (GMSC),

- the routing address contained in the short
message 1is checked in the mobile sexvices switching
centre (GMSC), and when the routing address is that of
the B-subscriber (BMS),

- the mobile services switching centre (GMSQC)
requests the routing information of the B-subscriber
(BMS) from the home location register (HLR);

- if the B-subscriber can be reached, the home
location register (HLR) sends the routing information
to the requesting mobile services switching centre
(GMSC) ;

- the mobile services switching centre (GMSC)
routes the sh;rt message to the B-subscriber (BMS) on
the basis of the routing information received.

2. The method of <claim 1, charac-
t exised in that the short message is stored A-
subscriber-specifically in the short message storing
means (5) of the mobile services switching centre (GMSCQ)
before the routing information request is made.
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3. A method of claim 1, characterzxr -
i s ed by the following steps:

- the home location register (HLR) announces
that the B-subscriber (BMS) is not reachable;

- the short message is stored in the mobile
services switching centre;

- the home location register (HLR) announces
that the B-subscriber (BMS) is reachable;

- the short message stored is transmitted from
the mobile sexvices switching centre (GMSC) to the B-

subscriber;

- after receiving the short message, the B- .

subscriber sends an acknowledgement via the mobile
services switching centre (GMSC) to the A-subscriber.

4. The method of claim 3, charac-
t erised in that

- the acknowledgement sent by & mobile
services switching centre (VMSC) visited by the B-
subscriber is negative if the transmission of the short
message to the B-subscriber (BMS) has not succeeded; and

- the acknowledgement by the B-subscriber (BMS)
is positive if the transmission of the short message to
the B-subscriber has succeeded.

5. The me“hod of claim 3, charac-
t erised in that the short message is stored in

o. mobile services switching centre (VMSC) of the
mobile services switching centre area visited by the B-
subscriber if.the transmission of the message has been
inhibited because of transmission of another short
message.

6. An arrangement for transferring short
messages in a cellular network comprising a mobile
services switching centre (GMSC), a home 1location
register and means for performing operations of a known
short message service centre (SC) when transferring
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short messages from an A-subcriber (AMS) to a B- i

subscriber (BMS) c har acter i s e d in that said £

means are, in stead of a separate short message service

S

centre-part (SC), 1located in the mobile services : f

5 switching centre (GMSC) of the cellular network, whefeby f §

ﬂ% said mobile services switching centre (GMSC) comprises: ,.A
- an address processing means (2) for checking K

the address contained in the short message; }?;

- a storing means (5) for storing the short ﬁ ‘

10 message in a mobile services switching centre (GMSC); ;%i
- a communicating means (4) communicating with

a home location register (HLR) and requesting routing.

information from the home location register (HLR) ; ﬁ

- a short message transmitting means (6) for i

15 transmitting short messages from the mobile services ?

switching centre (GMSC) to a B-subscriber (BMS);

et

- a means (3) for controlling transmission of o

short messages to instruct the storing means (5) to 'm

store short messages, to instruct the communicating

20 means (4) to request the routing information of the B-
subscriber from the home location register (HLR), to

| forward the routing information of the B-subscriber
received from the home location register (HLR) from the
communicating means (4), and to transmit the short

I 25 message from the storing means (5) to the short message
transmitting means (6) in response to the short message

sent by the A-subscriber and provided with the address

of the B-subscriber, and to send an acknowledgement to
the A-subscriber.

30 7. The arrangement of claim 6, ¢c har ac -
t erised by comprising

an address processing means (2) operating in

I response to the short message sent by the A-supscriber, o §

| the short message containing the address of the short
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message service centre (SC), for transmission of the
short message to the short message service centre (SC).

8. The arrangement of claim 6, c har a c - N
t erised in that the routing information request :

5 made to the home location register (HLR) contains the 3§;
routing address of the A-subscriber, and that the home o
location register (HLR) comprises a subscriber-specific
list (Fig. 4) that contains the address of the mob’

services switching centre (GMSC) processing the sh¢

10 message, and the address of the A-subscriber (AMS).

9. The arrangement. of claim 6, ¢ har a c -

t erised in that , _ é

in response to the information received from !
the home location register (HLR) stating that the B- \
1 15 subscriber cannot be reached, the communicating means ‘

: (4) communicating with the home location register (HLR) % f
makes a similar announcement to the means (3) for |
controlling transmission of short messages, which
instructs the storing means (5) to store the short

20 message.

- 10. The arrangement of claim 6, c ha r a ¢ -

Z t exrised in that

in response to the information received from
the home location register (HLR) stating that the B-

v

25 subscriber can be reached, the communicating means (4)

communicating with the home location register (HLR)
makes a corresponding annouricement to the means (3) for

controlling transmission of short messages, which

instructs the short message transmitting means (6) to
30 transmit the short message to the B-subscriber (BMS).

11. The arrangement of claim 6, c har ac -
t erised in that the storing means (5) in the
mobile services switching centre (GMSC) stores the short
messages A-subscriber-specifically.
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