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(57) Abstract

In a call set-up method a cailed mobile station (MS) is checked upon routing an incoming call to see if incoming calls are barred.
In prior art call set—up an incoming call barring prevents the routing of all calls destined to the mobile station. The call set-up method of
the present invention is characterised by bypassing the incoming call barring in the case of a priority call. The invention also relates to a
mobile communications system comprising a first subscriber register (HLR) for permanent storage of subscriber data and a second subscriber
register (VLR) for temporary storage of subscriber data. Incoming call barring is set in subscriber data. The mobile communications system
of the invention is characterized by the system being arranged to bypass the incoming call barring in the case of a priority call.
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CALL SET-UP IN MOBILE COMMUNICATIONS SYSTEM

FIELD OF THE INVENTION

The invention relates to a call set-up method in a mobile communi-
cations system, in which method a called mobile station is checked upon
routing an incoming call to see if incoming call barring is activated.

The invention further relates to a mobile communications system
comprising a first subscriber register for permanent storage of subscriber data
and a second subscriber register for temporary storage of subscriber data, in
which subscriber data incoming call barring is set.

BACKGROUND OF THE INVENTION

In the mobile communications system the incoming calls to the mo-
bile station subscriber are routed on the basis of the location information
stored in a visitor register. However, the mobile station subscriber does not
necessarily always want to receive incoming calls. Then the number of calls to
be routed can be restricted e.g. by using call barring or call forwarding. For
example in the GSM mobile communications system the subscriber can pre-
vent the connecting of incoming calls when the mobile station is located out-
side its home network, or the connecting of all incoming calls. The closed user
group also determined for a mobile communications system restricts the con-
necting of incoming calls. Only calls between subscribers within a group are
allowed to the closed user group. For other subscribers the closed user group
bars the routing of a call.

Figure 1 of the accompanying drawings shows a simplified block
diagram of the Pan-European GSM mobile communications system. Mobile
Station MS is through a radio path connected to a Base Transceiver Station
BTS, in the case shown in Figure 1 to base station BTS1. Base Station Sys-
tem BSS consists of Base Station Controller BSC and base transceiver sta-
tions BTS which are controlled by BSC. Mobile Services Switching Centre
MSC usually controls several base station controllers BSC. Mobile services
switching centre MSC communicates with other mobile services switching
centres and through Gateway Mobile Services Switching Centre GMSC the
GSM network joins other networks, such as Public Switching Telephone Net-
work PSTN, another Public Land Mobile Network PLMN, Integrated Services
Digital Network ISDN or Service Centre SC. Operation and Maintenance Cen-
tre OMC observes the function of the entire system. The subscriber data of
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mobile station MS are permanently stored in Home Location Register HLR of
the system and temporarily stored in that particular Visitor Location Register
VLR in the area of which mobile station MS happens to be located. Information
about visitor location register VLR within the area of which mobile station MS
is located, is updated to home location register HLR upon location updating.
Mobile station MS location information is stored in visitor location register VLR
with an accuracy of Location Area LA.

Figure 2 of the accompanying drawings illustrates a normal mobile
terminating call set-up in the GSM-type mobile communications system. Only
the network elements that are relevant to the call set-up signalling are shown
in the Figure. A call initiated by subscriber A is routed from the network of sub-
scriber A, which can be for example a public land mobile network PLMN, an
intelligent network IN or a public switching telephone network PSTN, to the
gateway mobile services switching centre GMSC of the PLMN home network
of subscriber B, which GMSC sends an inquiry (message 1) about the routing
information to home location register HLR of subscriber B. Home location reg-
ister HLR checks from the subscriber data of mobile station MS whether an in-
coming call barring or a user group code for restricting calls to a closed user
group has been set for the mobile station. If the barring or the user group code
have not been set, home location register HLR sends a roaming number re-
quest for visitor location register VLR at the location area of mobile station MS
in message 2. Visitor location register VLR reserves Mobile Station Roaming
Number MSRN and sends the number to home location register HLR in reply
message 3. Home location register HLR sends the roaming number further to
gateway mobile services switching centre GMSC that inquired about routing
information in message 4. After this, gateway mobile services switching centre
GMSC can on the basis of the roaming number route the call further to mobile
services switching centre MSC of subscriber B using call set-up message 5.
Mobile services switching centre MSC detects on the basis of mobile station
roaming number MSRN that the called mobile station MS is located in the area
controlled by mobile services switching centre and requests the subscriber
data (message 6) of the called mobile station from visitor location register
VLR. A user group code or user group codes for restricting calls to a closed
user group may also have been set on visitor location register, whereby visitor
location register VLR prevents during the inquiry stage of the subscriber data
the further routing of the call if the user group code does not match. If the user
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group barring has not been set on visitor location register VLR it sends the re-
quired subscriber data to mobile services switching centre MSC in message 7.
in step 8 a normal mobile station MS page and a call set-up are performed
when mobile station MS has responded.

If the subscriber data stored in home location register HLR of mo-
bile station MS comprise an incoming call barring or a user group code, that
differs from the CUG interlock code transmitted in the call set-up message, a
roaming number request is not sent to visitor location register VLR but the call
set-up is interrupted. Home location register HLR replies to the inquiry about
routing information sent by gateway mobile services switching centre GMSC
(message 1 in Figure 2) informing with message 4 in Figure 2 that the routing
of the call cannot be done. The call attempt initiated by subscriber A is aborted
and an announcement about the prevention of the call set-up is sent to sub-
scriber A. Correspondingly, if the user group barring has been set on the sub-
scriber data of visitor location register VLR, visitor location register VLR does
not send the requested subscriber data to mobile services switching centre
MSC but sends a notice about the interruption of the call set-up.

A problem with said call barrings is that the barring appiies to all
calls irrespective of their importance. Thus, the routing of the call is interrupted
also e.g. in respect of an absolutely important announcement call initiated by
the intelligent network, such as a wake-up call or an announcement about the
number of prepaid call minutes.

SUMMARY OF THE INVENTION

An object of the present invention is to enable a call set-up of indi-
vidual subscribers A when incoming calls to subscriber B are barred.

This new type of call set-up is achieved with the method of the in-
vention characterized by bypassing, in this method, the incoming call barring
in the case of a priority call.

The mobile communications method of the invention set forth in the
preamble characterized by the mobile communications system being arranged
to bypass an incoming call barring in the case of a priority call.

The invention is based on the idea that individual subscribers A are
provided with a bypass of call set-up barring. The priority subscriber identifier
is transmitted as a supplement to the call set-up signalling of a subscriber A
entitled to bypass call barring, on the basis of said identifier the barring func-
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tionality is bypassed upon call set-up and the call is routed to subscriber B.
An advantage of such a call set-up is that the barring of a call can
be bypassed in respect of an important call.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, the invention will be described in greater detail in
connection with the preferred embodiments with reference to the accompany-
ing drawings, in which:

Figure 1 shows the parts of the mobile communications network
that are essential to the invention;

Figure 2 shows the call set-up as a signalling diagram in the GSM
mobile communications system; and

Figure 3 shows the call set-up method of the invention as a flow
diagram.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention can be applied to any mobile communica-
tions system. Below the invention is described in greater detail by way of ex-
ample particularly in connection with the Pan-European digital GSM mobile
communications system. Figure 1 shows the simplified structure of the GSM
network described earlier. With respect to the more detailed description of the
GSM system reference is made to the GSM references and to the book "The
GSM System for Mobile Communications”, M. Mouly & M. Pautet, Palaiseau,
France, 1992, ISBN:2-9507190-0-7.

What is meant by incoming call barring in this application is any bar-
ring set for a mobile station, on the basis of which the routing of the call to the
mobile station is interrupted. Examples of call barring are: incoming call bar-
ring, incoming call barring when the mobile station is located outside its home
network, call forwarding and a closed user group in respect of subscribers not
belonging to the group. Although call forwarding does not actually prevent call
set-up but forwards a call to another number than to the one subscriber A has
called, the functionality of the present invention can also be utilized in this
case so that the call can be routed to the mobile station, for which e.g. the an-
nouncement call is destined.

An incoming call may also be a special function of the network,
such as an announcement to a subscriber. Such a special call can come from
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the service control point of the intelligent network (IN) in an SCP message INI-
TIATE_CALL_ATTEMPT also comprising the number (ISDN-B) of subscriber
B and the calling subscriber identity (CLI).

Figure 2 illustrates signalling associated with call set-up described
earlier in connection with prior art call set-up. In the following, the invention will
be described in greater detail in connection with a primary embodiment with
further reference to Figure 2. In this embodiment the bypass of call barring is
associated with message 1 of Figure 2. The call initiated by subscriber A is
routed to gateway mobile services switching centre GMSC. Using MAP signal-
ling of the GSM system gateway mobile services switching centre GMSC
sends an inquiry with message SEND_ROUTING_INFORMATION (message
1) concerning routing information to home location register HLR. In the primary
embodiment of the invention the priority subscriber identifier data, in this case
a subscriber class of a calling subscriber (subscriber A), is added to the op-
erator-specific field of this message. The subscriber classes entitled to bypass
call barring are determined and subscriber A’'s subscriber class transmitted
upon call set-up is compared with the determined priority subscriber classes.
For example the values of the general subscriber class of the telecommunica-
tions network: an operator, a wake-up device, a priority user, a test user etc.
can be determined to belong to the group of priority users the present inven-
tion refers to. The call barring bypass in accordance with the invention is car-
ried out when the subscriber class is found in the priority list. On the basis of
this identifier data home register HLR detects that the calling subscriber is en-
titled to bypass the possible call barring. When home location register HLR
detects such identifier data it bypasses the incoming call barring established
for the mobile station and performs the call set-up similarly as if no call barring
had been set. In respect of the other messages of Figure 2 the call set-up of
the mobile communications system utilizing the primary embodiment of the
method of the invention is similar to a successful call set-up of the prior art de-
scribed above. Thus, home location register HLR sends in message 2 of Fig-
ure 2 a roaming number request to visitor location register VLR, to which re-
quest visitor location register VLR replies by sending the reserved mobile sta-
tion roaming number MSRN in message 3. In message 4 home register sends
the roaming number to gateway mobile services switching centre GMSC that
required the routing information, and on the basis of the roaming number the
gateway mobile services switching centre GMSC routes the call to the correct
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mobile services switching centre MSC (message 5). In message 6 mobile
services switching centre MSC requests subscriber data from visitor location
register VLR which replies by sending the requested subscriber data in mes-
sage 7. Mobile station MS page and the connecting of the call is conducted in
step 8.

In the other primary embodiments of the invention appropriate iden-
tifier data can be used as an indication of the importance of the call and as an
identifier of a priority subscriber e.g. subscriber A’s number or a particular im-
portant data parameter. The identifier data is compared with a predetermined
list of identifiers entitled to call barring bypass. The interpretation of the identi-
fier data entitled to bypass the call barring in accordance with the present in-
vention is preferably performed in the particular element of the mobile commu-
nications system where the barring functionality is located e.g. in home loca-
tion register HLR as described above in connection with the primary embodi-
ment. The interpretation of the identifier data of the invention can also be per-
formed in another network element suitable for the purpose e.g. in gateway
mobile services switching centre GMSC. Then gateway mobile services
switching centre GMSC interprets on the basis of subscriber A’s identifier of
the call routed to gateway mobile services switching centre GMSC, e.g. a sub-
scriber class, if the call is entitled to bypass the call barring and connects a
particular parameter to the inquiry about the routing information of priority
calls, on the basis of which parameter the element implementing the barring
functionality, e.g. home location register HLR, bypasses the call barring and
proceeds normally with the routing of the call.

In the following, the primary embodiment of the call set-up method
of the present invention is described in the flow diagram of Figure 3. The call
initiated by subscriber A is routed to gateway mobile services switching centre
GMSC that sends an inquiry about routing information to home location regis-
ter HLR of subscriber B (block 31). In block 32 home location register HLR
checks in accordance with the present invention, if an identifier is connected to
the inquiry about routing information, e.g. the subscriber class or the number
of subscriber A, which would identify the call in progress as a priority call. If
subscriber A is detected as a priority subscriber of the invention the call bar-
ring check of block 33 is bypassed and the call set-up is continued from block
34. In block 34 home location register HLR sends visitor location register VLR
a roaming number request, to which visitor location register VLR replies by
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sending mobile station roaming number MSRN reserved for the call to home
location register HLR. Home location register HLR transmits the roaming num-
ber further to gateway mobile services switching centre GMSC. The call is
routed on the basis of the roaming number to subscriber B and a speech con-
nection is established to mobile station MS (block 35).

If home location register HLR detects in block 32 of Figure 3 that
subscriber A is not entitled to bypass the call barring, then the call set-up is
performed in accordance with prior art, whereby home location register HLR
checks in block 33, if incoming calls to subscriber B are barred. The call set-up
then proceeds as described in the above prior art description either by inter-
rupting the call set-up (block 36) if the incoming calls have been barred or by
routing the call to mobile station MS (blocks 34-36) if no barring has been set.

The invention will next be described in greater detail in connection
with the secondary embodiment with further reference to Figure 2. In this em-
bodiment the call barring bypass is associated with messages 1, 5 and 6 of
Figure 2. In the secondary embodiment of the invention the inquiry about
routing information is performed as described above in the primary embodi-
ment of the invention. The call initiated by subscriber A is routed to gateway
mobile services switching centre GMSC which sends the routing information
inquiry with message SEND_ROUTING_INFORMATION (message 1) to home
location register HLR. The priority subscriber identifier data is added to the
operator-specific field of this message in accordance with the present inven-
tion. On the basis of this identifier data home location register HLR detects
that the subscriber is entitled to bypass the possible call barring. When home
location register HLR detects such identifier data it bypasses the incoming call
barring set for the mobile station and performs its part of the call set-up in the
same way as if no call barring had been set. Thus, home location register HLR
sends in message 2 of Figure 2 to visitor location register VLR a roaming
number request, to which visitor location register VLR replies by sending re-
served mobile station roaming number MSRN in message 3. In message 4
home register sends the roaming number to gateway mobile services switch-
ing centre GMSC which requested the routing information. On the basis of the
routing number gateway mobile services switching centre GMSC routes in
message 5 the call to proper mobile services switching centre MSC, in whose
operator-specific field the priority subscriber identifier data is added in accor-
dance with the secondary embodiment of the invention. In message 6
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MAP_SEND_INFO_FOR_INCOMING_CALL mobile services switching centre
MSC requests the subscriber data of the called mobile station from visitor lo-
cation register VLR. The priority subscriber identifier data, e.g. the identifier
transmitted from gateway mobile services switching centre GMSC in message
5 above, is added to subscriber data request message 6. On the basis of
identifier data visitor location register VLR detects that the calling subscriber is
entitled to bypass user group barring possibly set on the visitor register,
whereby visitor location register VLR bypasses the possible call barring and
replies to mobile services switching centre MSC by sending the requested
subscriber data in message 7. Mobile station MS page and call connecting are
performed in message 8 as described above in the description of the prior art.
In the following, the invention will be described in more detail in
connection with the third embodiment of the invention with further reference to
Figure 2. In this embodiment the call barring bypass is associated with mes-
sages 1 and 5 and step 8 of Figure 2. In the third embodiment of the invention
the routing information inquiry is performed in the same way as in the primary
embodiment of the invention described above. The call initiated by subscriber
A is routed to gateway mobile services switching centre GMSC which sends
the inquiry about routing information with message
SEND_ROUTING_INFORMATION (message 1) to home location register
HLR. The priority subscriber identifier data is added to the operator-specific
field of this message in accordance with the invention, on the basis of which
home location register HLR detects that the calling subscriber is entitled to by-
pass the call barring possibly set. When home location register HLR detects
such identifier data it bypasses the incoming call barring set for the mobile
station and performs the call set-up in the same way as if no call barring had
been set. Thus, home location register HLR sends in message 2 of Figure 2 a
roaming number request to visitor location register VLR, to which visitor loca-
tion register VLR replies by sending mobile station roaming number MSRN in
message 3. Home register sends in message 4 the routing number to gateway
mobile services switching centre GMSC which inquired about the routing in-
formation. On the basis of the routing number gateway mobile services
switching centre GMSC routes the call to proper mobile services switching
centre MSC in message 5, in whose operator-specific field the priority sub-
scriber identifier data is added as described above in connection with the sec-
ondary embodiment. In message 6 mobile services switching centre MSC in-
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quires about the subscriber data of the called mobile station from visitor loca-
tion register VLR which replies to mobile services switching centre MSC by
sending the requested subscriber data in message 7. In step 8 mobile station
MS is paged and the priority subscriber identifier data, e.g. the identifier
transmitted from gateway mobile services switching centre GMSC above in
message 5, is connected to the speech connection set-up message which is to
be sent upon call set-up. On the basis of the identifier data mobile station MS
for example bypasses the manufacturer-specific call barring possibly set at the
mobile station. If mobile station MS enables the selection of different ringing
tones for an incoming call, then the above described identifier data can be
utilized when selecting the ringing tone.

The functionality of the present invention can aiso be implemented
as a combination of the secondary and the third embodiments described
above. In this case a possible incoming call barring is bypassed in home loca-
tion register HLR, in visitor location register VLR and in mobile station MS on
the basis of the priority subscriber identifier data connected to the call set-up
signalling.

The drawings and the attached description are only meant for illus-
trating the idea of the invention. The details of the call set-up of the invention
may vary within the scope of the claims. Even though the invention has above
been described mainly in connection with an incoming call, the described
functionality can be used in other forms of telecommunication.
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CLAIMS

1. A call set-up method in a mobile communications system, in
which method a called mobile station is checked upon routing an incoming call
to see if incoming call barring is activated, characterized by steps of

checking whether the call set-up signalling contain a priority call
identifier,

bypassing the checking of the incoming call barring or a possible in-
coming call barring on the basis of said identifier upon routing of the priority
call, and

connecting a call to a called mobile station (MS).

2. A method as claimed in claim 1, characterized by, in or-
der to bypass the incoming call barring,

attaching the priority call identifier to a routing information inquiry
message (1), and

bypassing the incoming call barring in a home location register
(HLR) on the basis of the identifier upon routing of the priority call.

3. Amethod as claimed inclaim 1or2, characterized by, in
order to bypass the incoming call barring,

attaching the priority call identifier to a call routing message (5)

attaching the priority call identifier to a subscriber data inquiry mes-
sage (6), and

bypassing the incoming call barring in a visitor location register
(VLR) on the basis of said identifier upon routing of the priority call.

4. A method as claimed in claims 1, 2 or 3, characterized
by, in order to bypass the incoming call barring,

attaching the priority call identifier to a call set-up message (5)

attaching the priority call identifier to speech connection set-up
message (8), and

bypassing the incoming call barring in a mobile station (MS) on the
basis of said identifier upon routing of the priority call.

5. A method as claimed inclam 4, characterized by, in or-
der to connect a call to a called mobile station,

selecting a mobile station alarm signal on the basis of said identifier.

6. A method as claimed in any one of claims 1-5, character-
ized by recognizing the priority call on the basis of subscriber A’'s subscriber
class.
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7. A method as claimed in any one of claims 1-5, character-
ized by recognizing the priority cali on the basis of subscriber A's number.

8. A method as claimed in any one of claims 1-7, character-
ized by comparing, in order to recognize the priority call, said identifier with
a predefined identifier list.

9. A mobile communications system comprising a first subscriber
register (HLR) for permanent storage of subscriber data and a second sub-
scriber register (VLR) for temporary storage of subscriber data, in which sub-
scriber data incoming call barring is set, characterized by the mobile
communications system being arranged

to attach a priority call identifier to call set-up signalling,

to bypass the incoming call barring on the basis of said identifier
upon routing of the priority call, and

to connect the call to the called mobile station (MS).

10. A mobile communications system as claimed in claim 9,
characterized by the home location register (HLR) of the mobile
communications system being arranged to bypass the incoming call barring on
the basis of said identifier upon routing of the priority call.

11. A mobile communications system as claimed in claim 9 or 10,
characterized by the visitor location register (VLR) being arranged to
bypass the incoming call barring on the basis of the identifier upon routing of
the priority call.

12. A mobile communications system as claimed in any one of
claims 9-11, characterized by the incoming call barring being set at a
mobile station and by the mobile station (MS) being arranged to bypass the in-
coming call barring on the basis of the identifier upon routing of the priority
call.
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