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MOBILE COMMUNICATION SERVICE CONTROL SYSTEM AND 

MOBILE COMMUNICATION SERVICE-CONTROL METHOD 

BACKGROUND OF THE INVENTION 

5 Field_of the Invention 

The present invention relates to a mobile 

communication service control system and a mobile 

communication service control method for starting 

control of services by cooperation of a home location 

10 register storing subscriber information and a service 

control unit for controlling the services provided for 

subscribers. 

Related Background Art 

In the field of mobile communication networks, 

15 attempts have been made to construct as separate units 

the home location register for managing locations of 

mobile terminals and originating/terminating, and the 

service control unit for controlling the services 

provided for subscribers. In addition, attempts have 

20 also been made to control the services both at the 

service control unit and at the home location register. 

SUMMARY OF THE INVENTION 

The conventional networks as described above, 

however, had the following problem. Namely, when the 

25 service control unit starts (or exequtes) a service 

controlled thereat, it sometimes necessitates 
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information stored at the home location register. For 

example, there may be cases where the home location 

register controls "Caller ID Display Request Service," 

the service control unit controls "Voice Mail Service," 

5 and the former caller ID display request service is 

more preferentially applied than the latter voice mail 

service. In such cases, ·prior to a start of execution 

of the voice mail service, the service control unit 

must inquire of the home location register information, 

10 e.g., about whether the caller ID display request 

service managed at the home location register is on, or 

whether the caller ID display request service is 

activated to end a call from a caller with ID Display 

off. 

15 This inquiry increases the number of signals 

transmitted between the home location register and the 

service control unit, wh.ich was the hindrance to the 

separate structure of the two units. 

The present invention has been accomplished in 

20 order to solve the above problem and an object of the 

inyention is to p:i:-o:vio.e_ .a. mobile communication service 

control system and a mobile communication service 

control method in which the service control unit does 

not have to inquire of the home location register the 

25 information necessary for the start of control of the 

service. 
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In order to achieve the above object, a mobile 

coinmunication service control system of the present 

invention comprises a home location register storing 

subscriber information; a switching unit for 

5 transmitting to the home location register a subscriber 

information inquiry signal to inquire about the 

subscriber information upon processing of an incoming 

call; and a service control unit for controlling a 

service provided for subscribers, wherein the home 

10 location register stores service information necessary 

for the service control unit's starting control of the 

service, and sends to the switching unit the service 

info~mation along with a response signal to the 

subscriber information inquiry signal, wherein the 

15 switching unit transfers the service information 

received from the home location register, to the 

service control unit, and wherein the service control 

unit starts· the control of the service when receiving 

the service information from the switching unit. 

20 According to the mobile communication service 

control system .of.the present inventi.on, the.switching 

unit first sends the subscriber information inquiry 

signal about a calling subscriber to the home location 

register upon processing of an incoming call. Then the 

25 home location register sends to the switching unit the 

service information necessary for the service control 
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unit's starting· the control of the service, along with 

the response signal to the inquiry signal. This 

service information is transferred from the switching 

unit to the service control unit and the service 

5 control unit starts the control of the service, based 

on the service information. In the present invention, 

as described above, the service control unit is able to 

start the control of the service without inquiring of 

the home location register the necessary information. 

10 In the mobile communication service control 

system of the present invention, it is preferable to 

employ a configuration wherein when a service available 

for a subscriber is on, the service control unit sends 

a service on signal to the home location register and 
. . 

15 wherein only when the home location register receives 

the subscriber information inquiry signal in a received 

state of the service-on-signal, the home location 

register sends to the switching unit the service 

information along with the response signal to the 

20 subscriber information inquiry signal. 

When the syst:em is_emplqy~ci.in th~ :Eo:i;-ego.:j,.ng 

configuration, the home location register sends the 

service information through the switching unit to the 

service control unit only on occasions when the service 

· 25 control unit necessitates the service information; 

therefore, this configuration is able to avoid 
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transmission of unnecessary information between the 

home location register, the switching unit, and the 

service control unit. 

Further, in the mobile communication service 

5 control system of the present invention, it is 

preferable to employ a configuration wherein the home 

location register controls a predetermined register­

side service and incorporates information about whether 

the register-side service is on, into the 

10 aforementioned service information, wherein the service· 

control unit stores priority data indicating which is 

to be more preferentially started to control between 

the register-side service controlled at the home 

location register and the foregoing service controlled 

15 at the service control unit, and wherein the service 

control unit determines a service to be started to 

control, based on the service information and the 

priority data. 

Under the circumstances where the home location 

20 register and the service control unit both control 

their respective servic~st it is necess?J,ry to determine 

which service is to be first started to control. When 

the service information includes the information about 

whether the register-side service at the home location 

25 register is on and when reference is made to the 

priority data, the service control unit is able to 
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determine which service is to be first started to 

control. 

· When the system is constructed in the 

configuration wherein the home location register sends 

5 the service information to the switching unit only when 

receiving the subscriber information inquiry signal in 

the. received state of the service-on-signal as 

described above, it is further preferable to employ a 

configuration wherein the home location register 

10 controls a predetermined register-side service, wherein 

the service information indicates whether the register­

side service controlled at the home location register 

is on, and wherein when the service information 

indicates that the register-side service is on, the 

15 service control unit, having received the service 

information, controls the register-side service in 

place of the home location register. 

In this case, when it is determined that the 

service control unit needs to control the register-side 

20 service, the service control unit itself is able to 

:;;tart the control of t;he .J;"eg;i._ster-si.de service, which 

obviates the necessity for transmitting information in 

order to establish contact with the home location 

register. 

25 In this case, a further preferred configuration 

is such that the service control unit controls at least 
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a service with a higher priority for a start of control 

than that of the register-side service, that the 

service information indicates whether the register-side 

service controlled at the home location register is on, 

5 and that when the service information indicates that 

the register-side service is on, the service control 

unit, having received the service information, controls 

the register-side service in place of the home location 

register after the service control unit confirms that 

10 the service with the higher priority for the start of 

control than that of the register-side service is off 

or when a telecommunications circuit is still 

maintained after completion of the control of the 

service with the higher priority. 

15 When the service control unit controls the 

service with the higher priority for the start of 

control than that of the register-side service, the 

home location register is not allowed to start the 

control of the register-side service without 

20 determining whether the service with the higher 

priority is to be controlled. In the present invention, 

in consideration of such circumstances, the home 

location register sends the service information 

indicating whether the register-side service controlled 

25 at the home location register is on, through the 

switching unit to the service control unit. Then the 
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subjective unit for controlling the register-side 

service is changed from the home location register to 

the service control unit, and the service control unit 

starts the control of the register-side service and the 

5 service to be controlled by itself from the beginning, 

in accordance with their priorities. Accordingly, the 

service control unit receiving the service information 

is able to provide each service for the subscribers, 

without inquiring of the home location register the 

10 other information at all. 

In this case, the system may also be further 

constructed in such a configuration that the register­

side service controlled at the home location register 

is a service of disconnecting a telecommunications 

15 circuit unless a caller's mobile communication terminal 

displays its own phone number and that the service with 

the higher priority for the start of control than that 

of the register-side service, controlled at the service 

control unit, is a service of disconnecting a 

20 telecommunications circuit when a phone number of a 

Cc:llle:r-' ~ .I!l<:>bil.e ~onqnµn.icp.tion. te:r-minal coincides with a 

predetermined phone number. 

The system may also be constructed in such a 

configuration that when the home location register 

25 receives the subscriber information inquiry signal 

without reception of the service-on-signal, the home 
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location register controls the register-side service 

without sending the service information to the 

switching unit. 

In the mobile communication service control 

5 system of the pre.sent invention, it is further 

preferable to employ a configuration wherein the 

service information is accompanied by a specific 

identifier· indicating succession of the service 

information and by data length information about a data 

10 length of the service information and wherein when the 

switching unit determines that the information received 

from the home location register includes the specific 

identifier, the switching unit transfers information 

successive to the data length information by the data 

15 length, to the service ~ontrol unit. 

In this case, the switching unit does not have to 

check the contents of the service information, so that 

the load can be reduced on the switching unit. Even in 

the case wherein the system is modified so as to be 

20 able to control a new service at the service control 

unit, there is no need for mpdification of the 

switching unit, because the switching unit does not 

check the contents of the service information. 

A mobile communication service control method of 

25 the present invention is a method of controlling a 

service by cooperation of a home location register 



storing subscriber information, a switching unit for 

sending to the home location register a subscriber 

information inquiry signal to inquire about the 

subscriber information upon processing of an incoming 

5 call, and a service control unit for controlling a 

service provided for subscribers, wherein the home 

location register stores service information necessary 

for the service control unit's starting control of the 

service and sends to the switching unit the service 

10 information along with a response signal to the 

subscriber information inquiry signal, wherein the 

switching unit transfers the service information 

received from the home location register, to the 

service control unit, and wherein the service control 

15 unit starts the cbntrol of the service when receiving 

the service information from the switching unit. 

According to the mobile communication service 

control method of the present invention, the switching 

unit first sends the subscriber information inquiry 

20 signal about a calling subscriber to the home location 

;r-eg.:Lster \1P9P. processi,.ng ot. an incoming call. Then the 

home location register sends to the switching unit the 

service information necessary for the service control 

unit's starting the control of the service, along with 

25 the response signal to the inquiry signal. This 

service information is transferred from the switching 
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unit to the service control unit and the service 

control unit starts the control of the service, based 

on the service information. In the present invention, 

as described above, the service control unit is able to 

5 start the control of the service without inquiring of 

the home location register the necessary information. 

In the·mobile communication service control 

method of the present invention, it is preferable to 

employ a configuration wherein when a service available 

10 for a subscriber is on, the service control unit sends 

a service-on-signal to the home location register and 

wherein only when the home location register receives 

the subscriber information inquiry signal in a received 

state of the service-on-signal, the home location 

15 register sends to the switching unit the service 

information along with the response signal to the 

subscriber information inquiry signal. 

When the method is employed in the foregoing 

configuration, the home location register sends the 

20 service information through the switching unit to the 

sex-vice cont;r;ol unit only on occasions when the service 

control unit necessitates the service information; 

therefore, this configuration is able to avoid 

transmission of unnecessary information between the 

25 home location register, the switching unit, and the 

service control unit. 
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Further, in the mobile communication service 

control method of the present invention, it is 

preferable to employ a configuration wherein the home 

location register controls a predetermined register-

5 side service and incorporates information about whether 

the register-side service is on, into the 

aforementioned service information, wherein the service 

control unit stores priori.ty data indicating which is 

to be more preferentially started to control between 

10 the register-side service controlled at the home 

location register and the foregoing service controlled 

at the service control unit, and wherein the service 

control unit determines a service to be started to 

control, based on the service information and the 

15 priority data. 

Under the circumstances where the home location 

register and the service control unit both control 

their respective services, it is necessary to determine 

which service is to be first started to control. When 

20 the service information includes the information about 

whether the. register'."'"s~_d~ . .s~r'!":i.<;e at the pome location 

register is on and when reference is made to the 

priority data, the service control unit is able to 

determine which service is to be first started.to 

25 control. 

When the method is adapted to send the service 
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information to the switching unit only when the home 

location register receives the subscriber information 

inquiry signal in the received state of the service-on-

·signal as described above, it is further preferable to 

5 employ a configuration wherein the home location 

register controls a predetermined register-side service, 

wherein the service information indicates whether the 

register-side service controlled at the home location 

register is on, and wherein when the service 

10 information indicates that the register-side service is 

on, the service control unit, having received the 

service information, controls the register-side service 

in place of the home location register. 

In this case, when it is determined that the 

15 service control unit needs to control the register-side 

service, the service control unit itself is able to 

start the control of the register-side service, which 

obviates the necessity for transmitting information in 

order to establish contact with the home location 

20 register. 

Ip. this case, a further p;rE:!ferred copfigurat.;Lon 

is such that the service control unit controls at least 

a service with a higher priority for a start of control 

than that of the register-side service, that the 

25 service information indicates whether the register-side 

service controlled at the home location register is on, 
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and that when the service information indicates that 

the register-side service is on, the service control 

unit, having received the service information, controls 

the register-side service in place of the home location 

5 register after the service control unit confirms that 

the service with the higher priority for the start of 

control than that of the register-side service is off 

or when a telecommunications circuit is still 

maintained after completion of the control of the 

10 service with the higher priority. 

When the service control unit controls the 

service with the higher priority for the start of 

control than that of the register-side service, the 

home location register is not a~lowed to start the 

15 control of the register-side service without 

determining whether the service with the higher 

priority is to be controlled. In the present invention, 

in consideration of such circumstances, the home 

location register sends the service information 

20 indicating whether the register-side service controlled 

at the home location reg~ster is on, through the 

switching unit to the service control unit. Then the 

subjective unit for controlling the register-side 

service is changed from the home location register to 

25 the service control unit, and the service control unit 

starts the control of the register-side service and the 
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service to be controlled by itself from the beginning, 

in accordance with their priorities. Accordingly, the 

s·ervice control unit receiving the service information 

is able to provide each service for the subscribers, 

5 without inquiring of the home location register the 

other information at all. 

In this case, the method may also be further 

added to such a configuration that the register-side 

~ervice controlled at the home location register is a 

10 service of disconnecting a telecommunications circuit 

unless a caller's mobile communication terminal 

displays its own phone number and that the service with 

the higher priority for the start of control than that 

of the register-side service, controlled at the service 

15 control unit, is a service of disconnecting a 

telecommunications circuit when a phone number of a 

caller's mobile communication terminal coincides with a 

predetermined phone number. 

The method may also be adapted to such a 

20 configuration that when the home location register 

receives the subscriber information. inquiry signal 

without reception of the service-on-signal, the home 

location register controls the register-side service 

without sending the service information to the 

25 switching unit. 

In the mobile communication service control 
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method of the present invention, it is further 

preferable to employ a configuration wherein the 

service information is accompanied by a specific. 

identifier indicating succession of the service 

5 information and by data length information about a data 

length of .the service information and wherein when the 

switching unit determines that the information received 

from the home location register includes the specific 

identif~er, the switching unit transfers information 

10 successive to the data length information by the data 

length, to the service control unit. 

In this case, the switching unit does not have to 

check the contents of the service information, so that 

the load can be reduced on the switching unit. Even in 

15 the case wherein the method is modified so as to be 

able to control a new service at the service control 

unit, there is no need for modification of the 

switching unit, because the switching unit does not 

check the contents of the service information. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

The pre~ent invention may be more readily 

described with reference to the accompanying drawings, 

in which: 

Fig. 1 is a block diagram showing a mobile 

25 communication network to which the mobile communication 

service control system of the present invention is 
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applied; 

Fig. 2 is a diagram showing priority data stored 

at the service control unit; 

Fig. 3 is a chart showing an operation sequence 

5 of the mobile communication service control system of 

the present invention; 

Fig. 4 is a diagram showing a configuration of 

service information; and 

Fig. 5 is a flowchart showing a process of 

10 controlling services at the service control unit. 

DESCRIPTION OF THE PEEFERRED EMBODIMENTS 

Preferred embodiments of the mobile communication 

service control system and mobile communication service 

control method· according to the present invention will 

15 be described below in detail with reference to the 

20 

accompanying drawings. It is noted that the same 

elements will be denoted by the same reference symbols 

and redundant description will be omitted. 

Fig. 1 is a block diagram showing a mobile 

communication network 10 to which the mobile 

communication service control _systeµi of the present - .. . . 

embodiment is applied. The mobile communication 

network 10 is provided with a switching unit 12 

connected through telecommunications circuits 25, 26 to 

25 a plurality of base stations BS; a home location 

register (HLR) 13 storing various information about 
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subscribers registered for use of the network 1.0 and 

connected through a telecommunications circuit 22 to 

the switching unit 12; and a service control unit 14 

configured to control services provided for 

5 subscriber's mobile terminals and connected through a 

telecommunications circuit 23 to the switching unit 12. 

The home location register 13 is connected through a 

telecommunications circuit 24 to the service control 

unit 14. 

10 The switching unit 12 is connected through a 

telecommunications circuit 21 to a switching unit 52 of 

another network 50. Communication signals are 

transmitted between the switching unit 12 and the 

switching unit 52 whereby it becomes feasible to 

.15 implement communications between subscriber's mobile 

terminals of other network 50 and subscriber's mobile 

terminals of the mobile communication network 10. 

A subscriber information memory area 13a is 

prepared at the home location register 13. This 

20 subscriber information memory area 13a stores 

infqrm?tion about cont;r-act;s o.f re spec.ti ve .. sub.scribe rs, 

information about locations of respective subscriber's 

terminals, information about selection of various 

services, and so on. The subscriber information memory 

25 area 13a also stores information about whether calling 

of each subscriber is suspended for some reason, e.g., 
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because of nonpayment of charges. Further, the home 

location register 13 has such a function that when 

there arises an incoming request to a subscriber's 

mobile terminal under suspension of service, the home 

5 location register 13 provides an announcement to tell 

the fact of service suspension, which was prerecorded 

as sound data, for a caller's mobile terminal and 

thereafter makes the switching unit 12 end the call. 

Let us employ a concept that the determination on 

10 suspension of service is one of services, in the 

following description. 

Further, the home location register 13 controls 

the so-called "Caller ID Display Request ·service" by 

which a call is ended after an announcement of a 

· 15 request for caller ID Display is provided for a caller ··, 

of a mobile communication terminal with Caller ID 

Display off. The subscriber information memory area 

13a stores information about whether each subscriber 

sets this service on. 

20 The service control unit 14 is connected through 

a telecommunications circuit 27 to a nuisance call - -

blocking service center 30 and through a 

telecommunications circuit 28 to a voice mail service 

center 32. The nuisance call blocking service center 

25 30 is also connected through a telecommunications 

circuit 33 to the switching unit 12 and the voice mail 
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service center 32 is connected through a 

telecommunications circuit 34 to the switching unit 12. 

The nuisance call blocking service center 30 performs a 

service of blocking a call when receiving an incoming 

5 request from a phone number designated by each 

subscriber. The nuisance call blocking service center 

30 manages information about whether each subscriber 

sets this service on, phone numbers as objects for 

blocking calls, and so on. The voice mail service 

10 center 32 performs a service of recording a message of 

a caller in a voice memory when the power of a 

recipient's mobile terminal is off or when the 

recipient's mobile terminal is outside the service area. 

The voice mail s~rvice center 32 manages information 

15 about whether each subscriber sets this service on, and 

other information. 

In the present embodiment, the service control 

unit 14 does not execute the services by itself but 

controls the services at the respective service centers 

20 30, 32 as a general rule. However, the service control 

un_i_t; _14_ ~G@i~E'.!$ _ tge i_n,f9~!=it..t9:Q. ~Qoµt_ Yl_h~t::t;>,~_r e~ch _ 

subscriber sets the respective services on, through the 

telecommunications circuits 27, 28 from the service 

centers 30, 32. Further, when at least one service 

25 either at the nuisance call blocking service center 30 

or at the voice mail service cente~ 32 is on, the 
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service control unit 14 sends a "service-on-signal" 

through the telecommunications circuit 24 to the home 

location register 13 in order to inform the home 

location register 13 of the on condition of the service. 

In the present embodiment, as described above, 

the home location register 13 and the service control 

unit 14 both control the services, and a relation among 

the services will be described below. 

First, the services managed at the home location 

10 register 13 include the determination of service 

suspension and the caller ID display request service, 

and the services controlled at the service control unit 

14 include the nuisance call blocking service and the 

voice mail service. An order of application ·of these 

15 four services is (1) service suspension determination 

(controlled at HLR), (2) nuisance call blocking service 

(controlled at the service control unit), (3) caller .ID 

display request service (controlled at HLR; register­

side service), and (4) voice mail service (controlled 

20 at the service control unit). Data concerning the 

order of preferentially starting (or ~xeGuting) the 

control of either of these services is preliminarily 

stored as priority data 11 as shown in Fig. 2, at the 

service control unit 14. There is also a situation in 

25 which the service control unit 14 controls the caller 

IV display request service (register-side service) in 
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place of the home location register 13, and this will 

be described in the section of operation hereinafter. 

It is seen from the above priority order of the 

services that, for example, the control of (4) voice 

5 mail service controlled at the service control unit 14 

is started based on the premise that a call is still 

maintained after completion of the services of (1) to 

( 3) . Among these three services, ( 1) service 

suspension determination and (3) caller ID display 

10 request service are controlled at the home location 

register 13,· and the service control unit 14 holds no 

information about whether these services are on. 

Therefore, the service control unit 14 needs to capture 

the information about whether the caller ID display 

15 request service of a recipient subscriber is on, as 

"service_ information," prior to the start of the 

control of the voice mail service. The process of the 

service control unit 14 acquiring this service 

information will be detailed later. In other words, 

20 the home location register 13 is not allowed to start 

the control of the caller ID display request service of 

(3), without checking whether the control of the 

nuisance call blocking service of (2) with the higher 

priority for the start of control is to be executed. A 

25 solution to this issue will also be described later. 

The above described the configuration of the 
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mobile communication network 10 to which the mobile 

communication service control system of the present 

embodiment was applied. The mobile communication 

service control method of the present embodiment will 

5 be described below with reference to the operation 

sequence shown in Fig ... 3. 

When a mobile terminal A issues an incoming 

request 101 into a mobile terminal B of a subscriber of 

the mobile communication network 10, the switching unit 

10 12 first sends a subscriber information inquiry signal 

201 for an inquiry about the subscriber information of 

the mobile terminal B through the telecommunications 

circuit 22 to the home location register 13. 

Receiv~ng this subscriber information inquiry 

15 signal 201, the home ·location register 13 makes a 

determination 301 of whether the mobile terminal B is 

under suspension of service for some reason, e.g., 

because of nonpayment of charges. When the mobile 

terminal B is under suspension of service, the home 

20 location register 13 sends a call cutoff command 302 as 

a response signal to t13:e ~:ubscriber information inqu.iry 

signal 201 through the telecommunications circuit 22 to 

the switching unit 12, and the switching unit 12 

supplies an announcement 202 of service suspension 

25 recorded at the home location register 13, to the 

mobile terminal A and thereafter cuts off the circuit 
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(203). 

When the determination 301 is permission of 

calling on the other hand, the home location register 

13 determines whether the aforementioned "service-on-

5 signal" is received from the service control unit i4 

(303) . Namely, the home location register 13 

determines whether at least one of the services 

controlled at the service control unit 14 is on. 

When it is then determined from no reception of 

10 the service-on-signal that the mobile terminal B uses 

neither of the nuisance call blocking service and the 

voice mail service, the home location register 13 

deterI[_l.ines whether the caller ID display request 

service (register-side service) is to be applied (or 

15 whether the control thereof is to be started) (304). 

When the caller ID display request service is on 

at the recipient's mobile terminal B, the home location 

register 13 first starts the control of the caller ID 

display request service to send ID display service-on-

20 information 306 along with a response signal 305 to the 

subscriber :in!ol:Jllp.tion iri_q11iry signal _201, inclµding 

the information about the location of the mobile 

terminal B and others, through the telecommunications 

circuit 22 to the switching unit 12. Receiving the ID 

25 display service-on-information 306, the switching unit 

12 checks whether ID display is on at the mobile 
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terminal A (204). With ID display on, the circuit is 

connected between the mobile terminal A and the mobile 

terminal B (205) to permit a call between them. On the 

other hand, when ID display is off at the mobile 

5 terminal A, the switching unit feeds an ID display 

request announcement 206 recorded at the home location 

register 13 to the mobile terminal A and thereafter 

cuts off the circuit (207) . Instead of the 

configuration wherein the switching unit 12 checks 

10 on/off of ID display, it is also possible to employ 

another configuration wherein the switching unit sends 

information about on/off of ID display along with the 

subscriber information inquiry signal 201 to the home 

location register 13 and wherein, in the case of ID-

15 display off, the home location register 13 issues a 

command to disconnect the circuit to the switching unit 

12. 

When at step 304 the recipient's mobile terminal 

B sets the caller ID display request service off on the 

20 other hand, the home location register 13 sends only 

the response signa.1.307 to the su.:Qscril::>er infqrmat:Lon 

inquiry signal 201, to the switching unit 12, and the 

switching unit 12 connects the circuit betwee~ the 

mobile terminal A and the mobile terminal B (208) . 

25 Described below is the operation carried out at 

step 303 when the home location register 13 receives 
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the service-on-signal·from the service control unit 14. 

When receiving the service-on-signal, the home 

location register 13 sends service information 309 and 

access information 310 along with a response signal 308 

5 to the subscriber information inquiry signal 201 to the 

switching unit 12. This service information 309 

includes information about whether the caller ID 

display request service is on at the mobile terminal B. 

The access information 310 includes information 

10 indicating the reception of the service-on-signal at 

the home location register 13, an address of the 

service control unit in charge of the ~ontrol of the 

service, information indicating a timing of access to 

the service control unit, and so on. The home location 

15 register 13 is not notified of which is on between the 

nuisance call blocking service and the voice mail 

service controlled at the service control unit 14. The 

home location register 13 is merely notified of the 

address of the service control unit. 

20 Receiving the service information 309, the 

switching unit 12 transfers the service information 309 

through the telecommunications circuit 23 to the 

service control unit 14 with reference to the address 

included in the access information. On this occasion, 

25 the switching unit 12 sends on/off of ID display at the 

mobile terminal A and the phone number thereof to the 
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service control unit 14. Receiving the service 

information 309, the service control unit i4 then 

determines whether control of either the nuisance call 

blocking service, the caller ID display request service, 

5 or the voice mail service is to be started (or 

executed) ( 401) . 

The process of transferring the service 

information from the switching unit 12 will be 

described below with reference to Fig. 4. Fig. 4 is a 

10 diagram snowing a schematic configuration of the 

service information. The service information 61 is 

accompanied by a tag 62 indicating succession of the 

service information and by information 63 indicating a 

data length of the service information 61. The tag 62 

15 is placed, for example, at the leading end of each 

information sent from the home location register 13 to 

the switching unit 12. When the information is the 

service information 61, the tag 62 is a specific 

identifier indicating information of "1." The data 

20 length information 63 is information successive to the 

tag 62 and_, i11 the ex?~ple of Fig. 4 1 the data le_~gtp 

-of the service information 61 is "6." 

When the switching unit 12 determines that the 

information received from the home location register 13 

25 includes the specific identifier (the tag indicating 

the information of "1"), it transfers the information 

27 



successive to the data length information 63 by the 

data length thereof, to the service control unit 14. 

Namely, the switching unit 12 transfers the service 

information to the service control unit 14, based on 

5 only the ~pecific identifier and the data length 

information. For this reason, the switching unit 12 

does not have to check the contents of the service 

information 61, which can reduce the load on the 

switching unit 12. Even in the case wherein the system 

10 is modified so as to be able to control a new service 

at the service control unit 14, the switching unit 12 

does not have to be modified, because the switching 

unit 12 does not check the contents of the service 

information 61. 

15 The process of controlling the services provided 

will be described below with reference to the flowchart 

of Fig. 5. The service control unit 14 stores the 

priority data (cf. Fig. 2) indicating the order of 

preferentially starting the control of either of the 

20 services, as described above, and in the present 

eaj>qcji~ent the sy~tem :!-!3 configure_d to p_ref~re:q.tially 

start (or execute) the control in the order of (1) 

service suspension determination, (2) nuisance call 

blocking service, (3) caller ID display request service 

25 (register-side service), and (4) voice mail service. 

However, the service suspension determination (1) is 
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excepted from objects for checking the order of control 

start, because arrival at step 401 is based on the 

premise that the mobile terminal B is not under 

suspension of service. Accordingly, the service 

5 control unit 14 determines whether control is to be 

started for the three services, (2) nuisance call 

blocking service, (3) caller ID display request service, 

and (4) voice mail service. 

At first step 411, the service control unit 14 

10 determines whether the nuisance call blocking service 

is on at the mobile terminal B. When the service is on, 

the service control unit 14 makes access to the 

nuisance call blocking service center 30 to start the 

control of the service (step 412). Namely, the 

15 nuisance call blocking service is executed. On this 

occasion, the service control unit 14 sends the 

information about the phone number of the mobile 

terminal A to the nuisance call blocking service center 

30. Then the nuisance call blocking service center 30 

20 determines whether the phone number of the mobile 

terminal A co~ncides with. either of phone numbers 

preliminarily designated by the subscriber of the 

mobile terminal B (step 413) . When the phone number 

coincides with one, the service center 30 supplies an 

25 announcement of rejection to the mobile terminal A and 

thereafter makes the switching unit 12 and the call 
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(step 414). 

When the caller's phone number coincides with 

neither at step 413 on.the other hand, or when it is 

determined at step 411 that the nuisance call blocking 

5 service is off, the service control unit 14.determines 

at step 415 whether the caller ID display request 

service is on at the mobile terminal B. This 

determination is made based on the service information 

received from the switching unit 12. When it is 

10 determined from the service information that the caller 

ID display request service is on at the mobile terminal 

B, the service control unit 14 starts the control of 

th.e caller ID display request service (register...:.side 

service) in place of the home location register 13 

15 (step 416) . The service control unit 14 first 

determines whether ID Display is off at the mobile 

terminal A (step 417). In the case of ID Display off, 

the service control unit feeds the caller ID display 

request announcement to the mobile terminal A and 

20 thereafter makes the switching unit 12 disconnect the 

circuit (§tep 418) . 

When at step 417 ID Display is on at the mobile 

terminal A on the other hand, or when it is determined 

at step 415 that the caller ID display request service 

25 is off, the service control unit 14 determines at step 

419 whether the voice mail service is on at the mobile 
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terminal B. When the service is off, the service 

control unit 14 issues a command of normal circuit 

connection processing to the switching unit 12 (step 

420). When the voice mail service is on at the mobile 

5 terminal B on the other hand, the control of the voice 

mail service is started (step 421) . When this control 

of the voice mail service is started and when a 

predetermined condition is met, e.g., when the location 

of the mobile terminal B is outside the service area, 

10 when the power is off at the mobile terminal B, or the 

like, the caller of the mobile terminal A is allowed to 

leave a message in the voice memory at the voice mail 

service center 32. 

The above described the process of controlling 

15 the services at the service control unit 14. In the 

mobile communication service control system of the 

present embodiment, the home location register 1.3 sends 

to the switching unit 12 the service information (the 

information about whether the caller ID display request 

20 service is on) 309 along with the response signal 308 

to the subscriber information inqu~ry s_ignal . ~Ql_ :f~9m 

the switching unit 12 (cf. Fig. 3), and t~e switching 

unit 12 transfers this information to the service 

control unit 14. This service information 309 is 

25 information necessary for starting the control of the 

voice mail service controlled at the service control 
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unit 14. 

Then the service control unit 14 determines which 

service is to be started to control, based on the 

service information and the priority data. For this 

5 reason, the service control unit 14 is able to start 

the control of each service without inquiring of the 

home location register 13 through the 

telecommunications circuit 24 about the information on 

whether the caller ID display request service is on, 

10 which can largely decrease the number of signals 

transmitted between the service control unit 14 and the 

home location register 13. Therefore, there is no 

hindrance to construction of the home location register 

13 and the service control unit 14 as separate units. 

15 Since the service control unit 14 controls the 

nuisance call blocking service with the higher priority 

for the start of control than that of the caller ID 

display request service (register-side service} 

controlled at the home location register 13, the home 

20 location register 13 is not allowed to start the 

control or J:l.l~ regii:;t~_l:'.-:-5-_ige ~~ryi9~_ w:i,thcn:rt:: 

determining whether the nuisance call blocking service 

with the higher priority is to be ·controlled. In the 

present embodiment, the home location register 13 sends 

25 the service information indicating whether the caller 

ID display request service (register-side service} 
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controlled at the home location register 13 is on, via 

the switching unit 12 to the service control unit 14. 

Then the subjective unit for controlling the register­

side service is ch.anged from the home location register 

5 13 to the service control unit 14, and the service 

control unit 14 starts the control of the services 

including the nuisance call blocking service and others, 

which are to be controlled by itself from the beginning, 

and the caller ID display request service (register-

10 side service) according to their priorities. 

Accordingly, the service control unit 14, having 

received the service information, is able to provide 

each service for the subscribers, without inquiring of 

the home location register 13 any other information at 

15 all. 

Further, when a new service is added to the 

mobile communication network 10 or when the substance 

of an existing service is modified, the structure of 

the home location register 13 and the service control 

20 unit 14 as separate units permits the system to be 

modified by a9.ding the new service o:nly. to the serv_ice 

control unit 14 or by carrying out a work of modifying 

the substance of the existing service, which makes it 

feasible to implement the addition of the new service 

25 or the modification of the service substance at low 

cost and at once. Since the home location register 13 
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and the service control unit 14 are the separate units, 

even if the service control unit 14 becomes out of 

order, it will be feasible to provide the services 

controlled at only the home location register 13, for 

5 subscriber's terminals, which can enhance the 

reliability of the network. 

In the present embodiment, the home location 

register 13 is configured so that, only when the home 

location register 13 receives the subscriber 

10 information inquiry signal in the received state of the 

service-on-signal from the service control unit 14, it 

sends to the switching unit 12 the service information 

along with the response signal to the subscriber 

information inquiry signal. Namely, the service 

15 information is not transferred to the service control 

unit 14 when the nuisance call blocking service and the 

voice mail service both are off. For this reason, the 

home location register 13 sends the service information 

through the switching unit 12 to the service control 

20 unit 14 only when the service control unit 14 

:qecessi_tates the seryic_e infqr1ILation! . This can avo:Ld 

the situation of transmission of unnecessary 

information between the home location register 13, the 

switching unit 12, and the service control unit 14. 

25 The above specifically described the invention 

accomplished by the inventors, on the basis of the 
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embodiments thereof, but it is to be understood that 

the present invention is not limited to the above 

embodiments. For example, the home location register 

needs to store the service information, but does not 

5 always have to control the service by itself. Further,· 

the home location register 13 may also be configured to 

send the service information along with the response 

signal to the subscriber information inquiry signal to 

the switching unit 12, regardless of whether it has 

10 received the service-on-signal from the service control 

unit 14. Further, the service control unit 14 may be 

integrated.with the nuisance call blocking service 

center 30 and the voice mail service center 32. 

As detailed above, the mobile communication 

15 service control system and the mobile communication 

service control method_ according to the present 

invention obviate the need for the service control 

unit's inquiring of the home location register the 

necessary information, prior to the start of control of 

20 the services. 
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WHAT IS CLAIMED IS: 

1. A mobile communication service control system 

comprising: 

a home location register storing subscriber 

5 information; 

a switching unit for sending to said home 

location register a subscriber information inquiry 

signal to inquire about said subscriber information 

upon processing of an incoming call; and 

10 a service control unit for controlling a service 

provided for subs~ribers, 

wherein said home location register stores 

service information necessary for a start of control of 

said service at said service control unit and sends 

15 said service information along with a response sitnal 

to said subscriber information inquiry signal to said 

switching unit, 

wherein said switching unit transfers said 

service information received from said home location 

20 
~~,, 

register, to said service control unit, and 

wherein said service control unit starts the . . 

control of said service when receiv.ing said service 

information from said switching.unit . 
.... , 

2. · The mobile communication servic'e control 

25 system according to Claim 1, wherein when a service 
·."'.!. 

available for a subscriber is on, said service control .11·. 
::·;·· 
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unit sends a service-on-signal to said home location 

register, and 

wherein said home location register sends said 

service information along with the response signal to 

5 said subscriber information inquiry signal to said 

switching unit only when receiving said subscriber 

information inquiry signal in a received state of said 

service-on-signal. 

3. The mobile communication service control 

10 system according to Claim 1 or Claim 2, wherein said 

home location register controls a predetermined 

register-side service and incorporates information 

about whether said register-side service is on, into 

said service information, 

15 wherein said service control unit stores priority 

data indicating which is to be more preferentially 

started to control between said register-side service 

controlled at said home location register and said 

service controlled at said service control unit, and 

20 wherein said service control unit determines a 

service to be started to control, based_on said service 

information and said priority data. 

4. The mobile communication service control 

system according to Claim 2, wherein said home location 

25 register controls a predetermined register-side service, 

wherein said service information indicates 
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whether said register-side service controlled at said 

home location register is on, and 

wherein when said service information indicates 

that said register-side service is on, said service 

5 control unit, having received said service information, 

controls said register-side service in place of said 

home location register. 

5. The mobile communication service control 

10 system according to Claim 4, wherein said service 

control unit controls at least a service with a higher 

priority for a start of control than that.of said 

register-side service; 

wherein said service information indicates 

15 whether said register-side service controlled at said 

home location register is on, and, 

wherein when said service information indicates 

that said register-side service is on, said service 

control unit, having received said service information, 

20 controls said register-side service in place of said 

hqm.e loc9-tio_n. ~~gi~1:e.r af_t~r _the se.+vice contro.l unit 

confirms that the service with the higher priority for 

the start of control than that of said register-side 

service is off or when a telecommunications circuit is 

25 still maintained after completion of the control of the 

service with the higher priority. 
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6. The mobile communication service control 

system according to Claim 5, wherein said register-side 

service controlled at said home location register is a 

5 service of disconnecting the telecommunications circuit 

unless a caller's mobile communication terminal 

displays its own phone number, and 

wherein the service with the higher priority for 

the start of control than that of said register-side 

10 service, controlled at said service control unit, is a 

service of disconnecting a telecommunications circuit 

when a phone number of a caller's mobile communication 

terminal coincides with a predetermined phone number. 

15 7. The mobile communication service control 

system according to Claim 4, wherein when said home 

location register receives said subscriber information 

inquiry signal without reception of said service-on-

signal, said home location register controls said 

20 register-side service without sending said service 

information to said swj,tching un,tt. 

8. The mobile communication service control 

system according to either one of Claims 1 to 7, 

25 wherein said service information is accompanied by a 

specific identifier indicating succession of said 
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service information and by data length information 

about a data length of said service information, and 

wherein when said switching unit determines that 

the information received from said home location 

5 register includes said specific identifier, said 

switching unit transfers information successive to said 

data length information by said data length, to said 

service control unit. 

9. A mobile communication service control method 

10 of controlling a service by cooperation of a home 

location registe·r storing subscriber information; a 

switching unit for sending to said home location 

register a subscriber information inquiry signal to 

inquire about said subscriber information upon 

15 processing of an incoming call; and a service control 

unit for controlling a service provided for subscribers, 

wherein said home location register stores 

service information necessary for a start of control of 

said service at said service control unit and sends 

20 said service information along with a response signal 

to said subscriber information inquiry signal tQ said 

switching unit, 

wherein said switching unit transfers said 

service information received from said home location 

25 register, to said se~vice control unit, and 

wherein said service control unit starts the 
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control of said service when receiving said service 

information from said switching unit. 

10. The mobile communication service control 

method according to Claim 9, wherein when a service 

5 available for a subscriber is on, said service ·control 

unit sen~s a service-on-signal to said home location 

register, and 

wherein said home location register sends said 

service information along with the response signal to 

10 said subscriber information inquiry signal to said 

switching unit only when receiving said subscriber 

information inquiry signal in a received state of said 

service-on-signal. 

11. The mobile communication service control 

15 method according to Claim 9. or Claim 10, wherein said 

home location register controls a predeterm~ned 

register-side service and incorporates information 

about whether said register-side service is on, into 

said service information, 

20 wherein said service control unit stores priority 

data indicc:i.ting which is to be __ mor~ preferentially 

started to control between said register-side service 

controlled at said home location register and said 

service controlled at said service control unit, and 

25 wherein said service control unit determines a 

service to be started to control, based on said service 
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information and said priority data. 

12. The mobile communication service control 

method according to Claim 10, wherein said home 

location register controls a predetermined register-

5 side service, 

wherein said service information indicates 

whether said register-side service controlled at said 

home location register is on, .and 

wherein when said service information indicates 

10 that said register-side service is on, said service 

control unit, having received said service information, 

controls said register-side service in place of said 

home location register. 

13. The mobile communication service control 

15 method according to Claim 12, wherein said service 

control unit controls at least a service with a higher 

priority for a start of control than that of said 

register-side service, 

wherein said service information indicates 

20 whether said register-side service controlled at said 

home location regi$1:er is on, and, 

wherein when said service information indicates 

that said register-side service is on, said service 

control unit, having received said service information, 

25 controls said register-side service in place of said 

home location register after the service control unit 
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confirms that the service with the higher priority for 

the start of control than that of said register-side 

service is off or when a telecommunications circuit is 

still maintained after completion of the control of the 

5 service w1th the higher priority. 

14. The mobile communication service control 

method according to Claim 13, wherein said register-

side service controlled at said home location register 

is a service of disconnecting the telecommunications 

10 circuit unless a caller's mobile communication terminal 

displays its own phone number, and 

wherein the service with the higher priority for 

the start of control than that of said register-side 

service, controlled at said service control unit, is a 

15 service of disconnecting a telecommunications circuit 

when a phone number of a caller's mobile communication 

terminal coincides with a predetermined phone number. 

15. The mobile communication service control 

method according to Claim 12, wherein when said home 

20 location register receives·said subscriber information 

inqu_iry signal without; rec;::eption of. said service-:-on-

signal, said home location register controls said 

register-side service without sending said service 

information to said switching unit. 

25 16. The mobile communication service control 

method according to either one of Claims 9 to 15, 
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wherein said service information is accompanied .bY a 

specific identifier indicating succession of said 

service information and by data length information 

about a data length of said service information, and 

wherein when said switching unit determines that 

the information received from said home location 

register includes said specific identifier, said 

switching unit transfers information successive to said 

data length information by said data length, to said 

10 service control unit. 
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