
;e3eT 6VTX\.. ,, -1 TITLE OF THE INVENTION MOBILE COMMUNICATION CONTROL
METHOD AND SYSTEM 5 BACKGROUND OF THE INVENTION 1. Field of the Invention
The present invention relates to a mobile communication control method and
system. More particularly, the present invention relates to a 10 mobile
communication control method and a system for determining whether location
registration is to be performed when a mobile station requests location
registration in a mobile communication network of a roaming destination,
wherein subscriber data for the 15 mobile station is registered in a home
location register (HLR) . 2. Description of the Related Art In a mobile
communication network, a home location register (HLR) and a service control
20 apparatus (SCF:Service Control Function) are provided, wherein the home
location register performs movement management and call
origination/incoming management for mobile stations, and the service
control apparatus controls 25 additional services. Although the home
location register (HLR) and the service control apparatus (SCF) are
separated in this embodiment of the present invention, they may be
physically integrated as long as the functions are logically separated. 30
The home location register (HLR) stores subscriber information. The
subscriber information includes information for specifying mobile stations
that receive a communication service in a mobile communication network
(home network) corresponding 35 to the home location register (HLR),
information on basic contract communication services (for example, normal
communication service) that the mobile      -2 stations can receive, and
information (which is called trigger information hereinafter) necessary for
launching additional services (answering service, for example) controlled
by the service control 



5 apparatus (SCF). Each time when a service area where a mobile station
resides is changed, the new location of the mobile station is registered in
the home location register (HLR) based on a request (location registration
request) from the mobile 10 station. At the time of location registration,
subscriber data are transferred from the home location register (HLR) to a
switch (MSC:Mobile Switch Center or VLR:Visitor Location Register) to 15
which the mobile station is connected. Accordingly, when the switch
receives an originating call of a mobile station or an incoming call for
the mobile station, the switch performs connection control of the call by
using the subscriber data, and provides 20 an additional service for the
subscriber by accessing the service control apparatus (SCF) on the basis of
trigger information included in the subscriber data. A roaming service is
provided by a 25 contract between the carrier that operates the home
network in which subscriber data of the mobile station are registered and
another carrier that operates another mobile communication network. By
using the roaming service, a mobile station whose 30 subscriber data are
registered in a home location register in a mobile communication network
can receive a communication service in another mobile communication
network. In such roaming service, when a mobile station sends a location
registration 35 request to a switch in the other mobile communication
network of a roaming destination, the location registration request .is
transferred from   -3 the switch to which the mobile station is connected
to the home location register (HLR). Then, the home location register (HLR)
that receives the location registration request sends subscriber data of
the 5 mobile station to the switch to which the mobile station is
connected. When the switch has a function for executing an additional
service by accessing the service control apparatus (SCF) of the home
network 10 by using the trigger information, the switch that receives the
subscriber data sends an acknowledgment for receiving the subscriber data
to the home location register (HLR) of the home network. The home location
register (HLR) that receives the 15 acknowledgement of the subscriber data
from a switch of another mobile communication network performs location
registration of the mobile station that sends the location registration
request. Accordingly, the mobile station connected to the 20 switch of
another mobile communication network can receive communication services
including additional services controlled by the service control apparatus
(SCF) of the home network. On the other hand, when the switch of the 25
other mobile network does not have the function for executing additional
services by accessing the service control apparatus (SCF) of the home
network, the switch transfers information (execution function unsupported
response) to the home location register 30 (HLR), wherein the information
(execution function unsupported response) indicates that the switch does
not have the function for executing the additional services. The home
location register (HRL) that receives the execution function unsupported
response 35 sends a response of rejecting location registration to the
switch in response to the location registration request from the switch.
This response  



-4 for rejecting the location registration is transferred to a mobile
station connected to the switch, so that the mobile station cannot receive
a communication service in the other mobile 5' communication network. The
home location register (HLR) that receives the execution function
unsupported response may send a response for accepting location
registration to the switch and perform the location 10 registration in
response to the location registration request from the mobile station. In
this case, the mobile station connected to the other mobile communication
network cannot receive the additional service, but can receive the basic 15
contract communication service while the mobile station resides in the
other mobile communication network. In addition, the home location register
(HLR) that receives the execution unsupported 20 response may send a
response for accepting location registration and service information of
call origination restriction to the switch as subscriber information, and
performs location registration. In this case, the mobile station connected
to the other 25 mobile communication network can receive a communication
service only for incoming calls. As mentioned above, according to the
conventional mobile communication control method based on a location
registration request sent from 30 the mobile station in the other mobile
communication network, when the switch does not have the function for
executing additional services by accessing the service control apparatus
(SCF) of the home network, the switch rejects or accepts location
registration, 35 or accepts location registration only for a call
origination restriction service, uniformly, irrespective of details and
status of additional   -5 services that the subscriber subscribes to.
Therefore, control of accept/reject for location registration cannot be
performed for each subscriber based on details and status (activated and 5
inactivated) of additional services to which the subscriber subscribes.
SUMMARY OF THE INVENTION An object of the present invention is to 10
provide a mobile communication control method for controlling accept/reject
of location registration individually for each mobile station according to
details and status of additional services registered in the service control
apparatus when a location 15 registration request is sent from a mobile
communication network of a roaming destination. The above-mentioned object
can be achieved by a mobile communication control method used for
determining whether location registration is to be 



20 performed when a home location register receives a location registration
request sent from a mobile station via a switch in a mobile communication
network of a roaming destination, the method comprising the steps of: 25
when the home location register receives information, from the switch,
indicating that the switch does not have a function for executing an
additional service by accessing a service control apparatus, determining
whether location registration 30 of the mobile station is to be performed
on the basis of at least one item of information on the additional service
and activation information of the additional service that are managed by
the service control apparatus; and 35 controlling execution of location
registration on the basis of the result of the step of determining. .   -6
According to this mobile communication control method, after the home
location register receives a location registration request from the switch
in a network of a roaming destination, when 5 the home location register
receives information, from the switch, indicating that the switch does not
have a function for executing an additional service in response to
transferring subscriber information, it is determined whether location
registration of 10 the mobile station is to be performed on the basis of at
least one item of information on the additional service and activation
information of the additional service that are managed by the service
control apparatus, and location registration control 15 for the mobile
station is performed according to the result of the determination. The
activation information indicates an activated status indicating that the
additional service is effective or an inactivated status indicating that
the additional 20 service is ineffective. BRIEF DESCRIPTION OF THE DRAWINGS
Other objects, features and advantages of the present invention will become
more apparent from 25 the following detailed description when read in
conjunction with the accompanying drawings, in which: Fig.l shows an
example of a system to which the mobile communication control method of an
30 embodiment of the present invention is applied; Fig.2 shows an example
of a procedure for location registration in the system shown in Fig. l;
Fig.3 shows a flowchart indicating an example of a procedure performed by
the home 35 location register at the time of location registration
according to the present invention.   _7_ 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS In the following,
embodiments of the present invention will be described with reference to
figures. 5 Fig.l shows an example of a system to which the mobile
communication control method of an embodiment of the present invention is
applied. In Fig.l, a mobile communication network A (which will be called A
network hereinafter) 10 includes a base station 110, a switch 120, a home
location register (HLR) 130, a service control apparatus (SCF) 140 and an
STP (Signaling Transfer Point). A mobile station 10 communicates with the
base station 110 by radio, and the mobile station 10 15 can communicate
(voice communication, data communication) with other communication
terminals via the switch 120 connected to the base station 110. The home
network for the mobile station 10 is the A network. 20 The home location
register 130 stores subscriber information including information (telephone
number, contract number, IMUI and the like) for specifying the mobile
station 10, information on a basic contract communication 25 service
(normal telephone service, for example) that the mobile station can
receive, and trigger information necessary for executing an additional
service (answering service, for example) controlled by the service control
apparatus 140. The home 30 location register 130 also performs location
registration of the mobile station 10. The service control apparatus 140
manages information on additional services to which the subscriber
subscribes. When an answering service 35 and a call transferring service
are subscribed to as the additional services, the following information is
managed by the service control apparatus 140:   _g_ answering service
contract information, answering service activation information (activated
status, inactivated status), answering phone calling time, message storing
connection number of answering phone, 5 call transfer service contract
information, call transfer service activation status (activated status or
inactivated status), call transfer calling time, call transfer destination
number. Control for additional services is performed on the basis of 10
theses items of information. When a call origination restriction service
and communication service within a charge amount are subscribed to as
additional services, the following items of information are managed by the
15 service control apparatus 140, for example . call origination
restriction service contract information, call origination restriction
service activation information (activated status or inactivated status),
call origination restriction terms, contract 20 information of
communication service within a charge amount, activation information of
communication service within a charge amount (activated status or
inactivated status), cumulative total of charges of telephone calls. 25 The
switch 120 performs connection control of a call for the mobile station 10
on the basis of the subscriber information, which is downloaded from the
home location register 130 at the time of location registration request by
the mobile station 30 10. In addition, the switch 120 accesses the service
control apparatus 140 on the basis of trigger information included in the
subscriber information, and performs the additional service by using the
information on the additional services to 



35 which the user subscribes. Accordingly, the mobile station 10 can
receive communication services that include additional services in. the A
network.   _g_ The STP 150 has a function of distributing input signals to
each apparatus (home location register 130, service control apparatus 140,
and switch 120 and the like). 5 The A network and another mobile
communication network B (which will be called B network hereinafter) that
is operated by a carrier different from the carrier of the A network are
connected via a POI (point of interface), so that 10 the mobile station 10
can receive a communication service in the B network (roaming). As a
result, a switch 220 in the B network can communicate with the home
location register 130 via the POI, the STP 150 of the A network and the
switch 120, or via the POI 15 and the STP 150. When the mobile station 10
transfers a location registration request to the switch 220 via the base
station 210 in the B network, location registration for the mobile station
10 is performed 20 according to a procedure shown in Fig.2, for example,
wherein subscriber information of the mobile station 10 is registered in
the home location register 130. At the time of location registration, the
home location register 130 performs processes according 25 to a procedure
shown in Fig.3, for example. In a procedure of (I) shown in Fig.2, when a
location registration request is sent from the mobile station 10, the
location registration request is transferred to the switch 220 via the base
30 station 210 (1). The switch 220 sends the location registration request
to the home location register 130 (2). Then, the location registration
request is transferred to the home location register 130 via the POI, the
STP 150 of the A network, and the 35 switch 120. The STP 150 is not shown
in Fig.2. When the home location register 130 receives the location
registration request ,(S1 in Fig.3), the   -10 home location register 130
sends subscriber information corresponding to the mobile station 10 (3) (S2
in Fig.3). The subscriber information sent from the 5 home location
register 130 is transferred to the switch 220 in B network via the switch
120. When the switch 220 has a function for executing additional services
managed by the service control apparatus 140 by accessing the service
control 10 apparatus 140 by using trigger information included in
subscriber information, the switch 220 sends a subscriber information
reception response to the home location register 130 (4). When the home
location register 130 15 receives the subscriber information reception
response from the switch 220 of the B network (S3 in Fig.3), the home
location register 130 performs location registration of the mobile station
10 (S4 in Fig.3). Then, the home location register 130 20 sends a location
registration response to the switch 220 in B network via the switch 120
(5), the location registration response indicating that the home location
register 130 accepts the location registration request. The location
registration 25 response is transferred to the mobile station 10 via the
base station 210 (6). Accordingly, the mobile station 10 can receive
communication services based on the subscriber information and additional
services the subscriber subscribes to via the base 



30 station 210 and the switch 220, wherein the additional services are
controlled by the service control apparatus 140. In a procedure shown in
(II) in Fig.2, when a location registration request sent from the 35 mobile
station 10 is received by the switch 220 in the same way as the procedure
of (I), the switch 220 sends the location registration request to the home
-11 location register 130 of the A network (1, 2). The home location
register 130 that receives the location registration request sends
subscriber information corresponding to the mobile station 10 5 to the
switch 220 in the B network (3) (Sl, S2 in Fig.3) . The subscriber
information sent from the home location register 130 is transferred to the
switch 220 via the switch 120. When the switch 220 10 does not have a
function for executing additional services by accessing the service control
apparatus 140 in A network, the switch 220 sends information
(additional-service execution function unsupported) indicating that it does
not have the function for 15 executing additional services and a subscriber
information reception response to the home location register 130 (4). When
the home location register 130 receives the information of additional
service 20 execution function unsupported and the subscriber information
reception response (S11 in Fig.3), the home location register 130 inquires
about acceptability of location registration for the mobile station 10 to
the service control apparatus 25 140 (7) (S12 in Fig.3). The service
control apparatus 140 that receives the inquiry determines whether location
registration of the mobile station 10 is to be performed according to
details and status (activated status, inactivated status) of 30 additional
services the subscriber subscribes to. For example, when an additional
service (answering service, call transfer service or the like) is in an
inactivated status, the additional service cannot be provided to the
subscriber. Thus, 35 the service control apparatus 140 returns information
indicating that location registration is allowed to the home location
register 130 in   -12 response to the inquiry (8). When the home location
register l30 receives the response (S13 in Fig.3), the home location
register 130 performs location registration for the mobile station 10 (S14
in 5 Fig.3) . Then, the home location register 130 transfers a location
registration response indicating that it receives the location registration
request to the switch 220 via the 



10 switch 120 (5). The location registration response is transferred to the
mobile station 10 via the base station 210 (6). Accordingly, the mobile
station 10 can receive the basic contract communication service on the
basis of the subscriber information via the 15 base station 210 and the
switch 220. When the additional service for the subscriber is a call
origination restriction service and the service is in an activated status,
in response to the inquiry from the home location 20 register 130, the
service control apparatus 140 returns, to the home location register 130,
call origination restriction service contract information, information on
call origination restriction terms and information indicating that location
25 registration is allowed (8). When the home location register 130
receives the response (S15 in Fig.3), the home location register 130 sends
the call origination restriction information and the information on call
origination restriction terms to 30 the switch 220 in B network (9) (S16 in
Fig.3). When the switch 220 receives the call origination restriction
information and the information on call origination restriction terms from
the home location register 130 as subscriber 35 information, the switch 220
sends a subscriber information reception response to the home location
register 130 (10). When the home location register   -13 130 receives the
subscriber information reception response (S17 in Fig.3), the home location
register 130 performs location registration of the mobile station 10 (S18
in Fig.3). Then, the home location 5 register 130 sends a location
registration response indicating that it receives the location registration
request to the switch 220 in B network via the switch 120 (5). The location
registration response is transferred to the mobile station 10 via 10 the
base station 210 (6). Accordingly, the mobile station 10 can receive the
call origination restriction service on the basis of the call origination
restriction contract information and information on call 15 origination
restriction terms via the base station 210 and the switch 220. As a result,
the mobile station 10 can receive a communication service (only incoming
calls, for example) on the basis of subscriber information while call
restriction is 20 applied. In addition, the service control apparatus 140
may return information (8) indicating that it rejects location registration
to the home location register 130 in response to the inquiry from the 25
home location register according to information on the additional service
for the subscriber. For example, when cumulative charges for a
communication service within a charge amount exceed a predetermined amount,
location registration is 30 rejected. The home location register 130 that
receives the response (S19 in Fig.3) transfers location registration
response indicating that it rejects location registration to the switch 220
in B network via the switch 120 (5) (S20 in Fig.3). The 35 location
registration response is transferred to the mobile station 10 via the base
station 210 (6). Accordingly, the mobile station 10 cannot receive a   



-14 communication service via the base station 210 and the switch 220. As
mentioned above, when the switch 220 in the B network receives a location
registration 5 request sent from the mobile station 10 and the switch 220
does not have a function for executing an additional service by accessing
the service control apparatus 140 in A network, the service control
apparatus 140 determines whether to accept or reject 10 location
registration, or conditionally (for example, call origination restriction)
accept location registration according to details and status of additional
services for the subscriber, in response to the inquiry from the home
location register 130. 15 Then, location registration for the mobile
station 10 is controlled according to the result of determination.
Accordingly, individual control of location registration for each mobile
station becomes available according to details and status of 20 additional
services. In the above-mentioned example, although the service control
apparatus 140 determines availability of location registration of the
mobile station 10 on the basis of details and status of 25 additional
services, the method of control is not limited to this. For example, the
home location register 130 may obtain information and status of additional
services from the service control apparatus 140, and determine availability
of 30 location registration of the mobile station 10. In addition, an
apparatus other than the home location register 130 and the service control
apparatus 140 may obtain information and status of the additional services
from the service control apparatus 140, 35 determine availability of
location registration of the mobile station 10 and send results to the home
location register 130.   -15 In addition, in the embodiment, although the
switch 220 in B network communicates with the home location register 130 of
the A network via the STP 150 and the switch 120, the switch 220 may 5
communicate with the home location register 130 only via the STP 150. As
mentioned above, according to the present invention, when the home location
register 130 receives information, from the switch in a 10 network of a
roaming destination, indicating that the switch does not have a function
for executing an additional service by accessing a service control
apparatus in response to receiving subscriber information, it is determined
whether location 15 registration of the mobile station is to be performed
on the basis of at least one item of information on the additional service
and activation information of the additional service that are managed by
the service control apparatus 140. As a 20 result, when a location
registration request is sent from a mobile communication network of a
roaming destination, acceptability of location registration can be
controlled individually for each subscriber according to details and status
of additional 25 services recorded in the service control apparatus 140. In
addition, when the activation information indicates that the additional
service is in an inactivated status, it can be determined that 30 location
registration of the mobile station is accepted. In addition, when the
activation information indicates that the additional service is in an
activated status, it can be determined that location registration of the
mobile station is 



35 rejected. Further, when the additional service is a call origination
service and the activation   -16 information indicates that the call
origination service is in an activated status, location registration of the
mobile station can be accepted on condition that call origination is
restricted. 5 In this case, the location of the mobile station can be
registered in the home location register and information on the call
restriction service can be sent to the switch 220 as subscriber
information. The apparatus for performing 10 determination of acceptability
of location registration is not limited. From the viewpoint that the home
location register 130 and the service control apparatus 140 can perform the
determination, the mobile communication control method of the 15 present
invention may includes the steps of: sending an inquiry from the home
location register 130 to the service control apparatus 140 when the home
location register 130 receives, from the switch 220, information indicating
that the switch 220 does not 20 have the function; and the service control
apparatus 140 that receives the inquiry determining whether location
registration of the mobile station is accepted on the basis of at least one
item of information on the additional service and activation 25 information
of the additional service. The present invention is not limited to the
specifically disclosed embodiments, and variations and modifications may be
made without departing from the scope of the invention. 30 35   _1~_ WHAT
IS CLAIMED IS: 1. A mobile communication control method used for
determining whether location registration 5 is to be performed when a home
location register receives a location registration request sent from a
mobile station via a switch in a mobile communication network of a roaming
destination, said method characterized by the steps of: 



10 when said home location register receives information, from said switch,
indicating that said switch does not have a function for executing an
additional service by accessing a service control apparatus, determining
whether location registration 15 of said mobile station is to be performed
on the basis of at least one item of information on said additional service
and activation information of said additional service that are managed by
said service control apparatus; and 20 controlling execution of location
registration on the basis of a result of the step of determining. 25 2. The
mobile communication control method as claimed in claim 1, the step of
determining including a step 30 of accepting location registration of said
mobile station when said activation information indicates that said
additional service is in an inactivated status. 35   -18 3. The mobile
communication control method as claimed in claim 1, the step of determining
including a step of rejecting location registration of said mobile 5
station when said activation information indicates that said additional
service is in an activated status. 10 4. The mobile communication control
method as claimed in claim 1, the step of determining including a step 15
of accepting location registration of said mobile station on condition that
call origination is restricted when said additional service is a call
origination service and said activation information indicates that said
call origination service is in 20 an activated status. 25 5. The mobile
communication control method as claimed in claim 4, the step of controlling
including a step of registering a location of said mobile station in said
home location register and sending information 30 on said call restriction
service to said switch as subscriber information. 35 



6. The mobile communication control method as claimed in claim 1, the step
of determining   -19 including the steps of: sending an inquiry from said
home location register to said service control apparatus when said home
location register receives, from said switch, 5 information indicating that
said switch does not have said function; and said service control apparatus
that receives said inquiry determining whether location registration of
said mobile station is accepted on 10. the basis of at least one item of
information on said additional service and activation information of said
additional service. 15 7. A mobile communication control system for
determining whether location registration is to be performed when a home
location register receives 20 a location registration request sent from a
mobile station via a switch in a mobile communication network of a roaming
destination, said system characterized by: a part for determining, when
said home 25 location register receives information from said switch
indicating that said switch does not have a function for executing an
additional service by accessing a service control apparatus, whether
location registration of said mobile station is to 30 be performed on the
basis of at least one item of information on said additional service and
activation information of said additional service that are managed by said
service control apparatus; and 35 a part for controlling execution of
location registration on the basis of a result obtained by the part of
determining.   -20 5 8. The mobile communication control system as claimed
in claim 7, said part for determining comprising: a part, provided in said
home location register, for sending an inquiry to said service 10 control
apparatus when said home location register receives, from said switch,
information indicating that said switch does not have said function; and a
part, provided in said service control apparatus, for determining whether
location 



15 registration of said mobile station is accepted on the basis of at least
one item of information on said additional service and activation
information of said additional service. 20 9. A home location register in a
mobile communication control system for determining whether 25 location
registration is to be performed when said home location register receives a
location registration request sent from a mobile station via a switch in a
mobile communication network of a roaming destination, said home location
register 30 characterized by: a part for sending an inquiry to a service
control apparatus when said home location register receives information
from said switch indicating that said switch does not have a function for
35 executing an additional service by accessing said service control
apparatus; a part for receiving, from said service   -21 control apparatus,
a response indicating whether location registration of said mobile station
is to be performed; and a part for controlling execution of 5 location
registration on the basis of said response. 10 10. A service control
apparatus in a mobile communication control system for determining whether
location registration is to be performed when a home location register
receives a location registration request sent from a mobile station via 15
a switch in a mobile communication network of a roaming destination, said
service control apparatus characterized by: a part for receiving an inquiry
sent from said home location register when said home location 20 register
receives information from said switch indicating that said switch does not
have a function for executing an additional service by accessing said
service control apparatus; and a part for determining whether location 25
registration of said mobile station is to be performed on the basis of at
least one item of information on said additional service and activation
information of said additional service that are managed by said service
control apparatus. 30 35
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