Specification
Title of the Invention
Mobile Communication System and

Message Output Method Therefor

Background of the Invention

The present invention relates to a mobile
communication system and a message output method
therefor, in which information indicating that a mobile
station is Qutside.a communication zone is sent to an
originating terminal.

| In a conventional mobile communication system,
when a terminal generates an outgoing call to a mobile
station outside a ?ommunication zone, a message of this
type is sent to the originating terminal to notify that
the terminatihg mobile station is outside the
communicetion zone and hence cannot perform speech
communication. The contents of this message are,'for
example, "We cannot connect you because the telephone
set you have dialed is outside the service area or the
power switch.is off".

However, when a terminal generates ‘an outgoing
call to a mobile station outside the communication zone,
such a conventional message, however, only notifies the
orlglnatlng termlnal that speech communlcatlon cannot be
performed because the terminatlng moblle station is

outside the communlcation zone. For this reason, on the



originating terminal side, the user cannot know a
specific point of time at which the mobile station is
set in a communication disable state.

Summary of the Invention

It is an object of the present invention to
provide a mobile communication system and a message
output method therefor, in which the last time at which
speech communication could be performed is output as a
message.

In order to achieve the above object,
according to the presenf invention, there is provided a
mobile communication system comprising a switching unit
for processing a call from an originating terminal, a
plurality of radio base stations which have service
areas allowing radio communication and are cénnected to
the switching unit, and a mobilelstation for performing
radio communication with the radio base station within
the service area, the switching unit |
including switching means for performing
swifching/connection between the originating terminal :
and the mobile station on a terminating side through the
radio base statioﬁ, memory means for storing last
registration time recognized by the mobile station, and
message forming means for forming a speech message
including the last registration time stoqed in the

memory means and outputting the message to the
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originating terminal when there is no response from the
mobile station with respect to a terminating operation.

Brief Description of the Drawings

Fig. 1 is a block diagram showing a mobile
commupication system according to an embodiment of the
present inventioh;

Fig. 2 ié a view showing the contents of data
stored in a database in Fig. 1; and

Fig. 3 is a view showing an operation sequence
between a wire telephone terminal, a switching unit, and
a mobile station.

Description of the Preferred Embodiment

Fig. 1 shows the arrangement of a mobile
commupication system according to an embodiment of the
present invention. A switching unit 1 comprises a
switéhing seﬁtion 11 for performing switching/connection
of lines/channels, a messaée output section 12 for
outputting a speech message to an originating terminal
through the sﬁitching section 11, a message synthesizing
section 13 for synthesizing a speech message output from
the message output section 12, a database 14 storing the
registration position information, registration time
information, and the_like of a mobile station 4, a
registration time retrieval section 15 for retrieving
registration time information stored in the database 14,
and a control section 16 for controlling each section in

the switching unit 1. The control section 16 registers
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the initial position of the mobile station 4 in the
database 14 when the power switch of the mobile station
4 is turned on. A wire teléphone terminal 2 and a base
station 3 are connected to the switching unit 1. The
mobilg station 4 is connected to the base station 3 by
radio and performs communication.

A speech message output operation performed by
the above mobile communication system will be described
next. When the wire telephone terminal 2 generates an
outgoing call to the mobile station 4, the switching
section 11 calls the mobile station 4 through the base
station 3 under the control of the control secfion 16.
If the terminating mobile station 4 is inside the
communication zone, %.e., inside the service area of any
one of the base stations 3 and in a communication enable
state, at this time,:the control section 16 causes the
switching section 11 to set a wire telephone line
between the wire telephone terminal 2 and the base
station 3 and a radio channel between the base station 3
and the mobi;e station 4 in accordance with a response
from the mobile station 4. With this operation, speech

communication can be performed between the wire

~ telephone terminal 2 and the mobile station 4.

If the power switch of the terminating mobile
station 4 is off or outside the communication zone where
radio waves can reach, i.e., outside the service areas

of all the base stations 3, the mobile station 4 cannot
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respond to the call, and the control section 16 cannot
connect the mobile station 4 to the base station 3 by
radio.

In this case, under the control of the control
sectign 16, the database 14, which stores information
about the mobile station 4, stores the time at which the
powef switch of the mobile station 4 was turned on in
the service area of any one of the base stations and the
time at which an on~hook operation was performed when
the mobile station 4 moved from the service area of
apother base station to the service area of the base
station 3 in the communication zone. The time at which
the power switch of the mobile station 4 was turned on
indicates the time at which the control section 16
registered the position of the mobile station 4 in the
database 14.

When terminating connection to the mobile
station'4‘cannot be performed,'the control section 16
starts the registration time retrieval section 15 to
detect the latest time as the last registration time
from the data associated with the mobile station 4 and
stored in the database 14. This last fegistration time
indicates the last time at which the switching unit 1
recognized the mobile station 4.

On the basis of the time detected by the
registration time retrieval section 15, the message

synthesizing section 13 forms a speech message notifying
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the caller that speech communication wifh the mobile
station 4 cannot be performed and of the last
registration time of the mobile station 4. The message
output section 12 outputs the speech message formed by
the-mgssage synthesizing section 13 to the wire
telephone terminal 2 on the originating side through the
switching section 11. With this operation, the caller
hears the speech messages output from the switching
section 11 to know the last registration time of the
mébile station 4.

If the last registration time of the mobile
station 4 is not much different from the originating
time, the caller, which has been notified of the ;ast
.registrption time of the mobile station 4, determines
that the possibility that the mobile station 4 has moved
outsidé the communication zone is high, and that there
is a possibility that the mobile station 4 will return
to the communication zone and can be called if a
telephone call is made again after a short period of
time.

If the last registration time is considerably
different from the originating time, e.g., last
registration was performed yesterday, the caller
determines that the possibility that the power switch of
the mobile station 4 is off is high, énd there is a high
possibility that connection cannot be performed even if

a telephone call is made again. That is, the caller



determines, on the basis of the last registration time
of the mobile station 4, whether to general an outgoing
call to the mobile station 4 again.

Fig. 2 shows an imagé of terminal information
in the database 14, which stores the terminal
information of each mobile station. The time at which
the power switch of the mobile station 4 was turned on
in the service area of any one of the base stations 3
and the time at which an on-hook bperation was performed
when the mobile station 4 moved from the service area of
another base station to the service aféa of the base
station 3 in the communication zone are stored in the
database 14 in correspondence with the terminal IDs. In
storing data in the database 14, new time data may be
overwritten on these registration time data to store
only the latest data as last registration time data.

Fig. 3 shows a sequence in which a speech _
message is output from- the switching unit 1 to the wire
telephone terminal 2 when the mobile station 4 is
outside the communication zone. When the position of
the mobile station 4 is registered or an on-hook
operation is performed in step S101, the switching unit
1 stbres the position registration time or the on-hook
operation time in the database 14 in step S102.
Thereafter, the power switch of the mobile station 4 is
turned off or moved outside the communication zone in

step S103. When the wire telephone terminal 2 generates
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an outgoing call to the mobile station 4 in step S104,
the switching unit 1 calls the mobile station 4 in
response to this outgoing call ih step S105.

In this case, since the mobile station 4
outside the communication zone cannot respond to the
call, the switching unit 1 outputs a message indicating
that spéech communication with the mobile station 4
cannot be performed, and notifies the caller of the last
registration time of the mobile station 4 stored in step
S$102. 1In this case, the speech message may be "We
cannot connect you because the telephone set you have
dialed is outside the service area or the power switch
is off. The last regiétration time is ".

In the above embodiment, the time at which an
on-hook oﬁeration was-pérformgd when the mobile station
4 moved from the current service area is stored in the
database 14. However, the time at which an on-hook
operation was performed when the mobile station 4 did
not- move may be stored. Inladdition, the position of
fhe mobile station 4 is registered when the power switch
is turned on. In a system in which a position
registration request is output from the switching unit 1
to the mobile station 4, the time at which a response to
a position registration request is received may be °
stofed.

As has been described above, according to the

present invention, when an outgoing call is generated to
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a mobile station which cannot perform speech
communication, information indicating that the
terminating mobile station cannot perform speech
communication is éent to the originating side, together
with the last time at which speech communication could
be performed. The caller can therefore know the latest
time at which the mobile station could perform speech
communication, and hence can easily determine whether an

outgoing call should be generated again.
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What is claimed is:

1. A mobile communication system characterized by
comprising a switching unit (1) for processing a call
from. an originating terminal, a plurality of radio base
stations (3) which have service areas allowing radio
communication and are connected to said switching unit,
and a mobile station (4) for performing radio
communication with said radio base station within the
service area,

said switching unit including:

switching means (11) for performing
switdhing/connection between said originating terminal
and said mobile station on a terminating side through
said radio base station;

memory means (14) for.storing last
registration time recognized by said mobile station; and

message forming means (12, 13) for forming a
speech message including the last registration time
stored in said memory means and outputting the message
to said originating terminal when there is no response
from said mobile station wifh respect to a terminating

operation.

2. A system according to claim 1, further
comprising control means (16) for causing said memory

means to store position registration time of said mobile

* c L M S * .
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station and on-hook operation time of said mobile
station as the last registration time, and wherein said
messagé forming means forms a spéech message by using
latest position registration time and latest on-hook
operation time of said mobile station which are stored

in said memory means.

3. A system according to claim 2, wherein said
control means causes said memory means to store, as the
position registration time of said mobile station, time
at which a power switch of said mobile station was
turned on within the service area of said mobile

station._

4. A system according to claim 1, wherein said
memory means comprises a database storing terminal
information including a registration position and

registration time of said mobile station.

5. A system according to claim 4, further
comprising retrieval means (15) for retrieving the last
registration time of said mobile station from said
database when there is no response from said mobile

station with respect to a terminating operation.

6. A system according to claim 1, wherein said

message forming means comprises message synthesizing

* [ L ] S *
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means (13) for synthesizing a speech message including
the last registration time stored in said memory means,
and a message output means (12) for outbutting the

speech message from said message synthesizing means to

said.originating terminal through said switching means.

7. A message output method for a mobile
communication system including a switching unit (1) for
processing a call from an originating terminal, a
plurality of radio base stations (3) which have service
areas allowing radio communication and are connected to
said switching unit, and a mobile station (4) for
performing radio communication with said radio base
station within the service area, characterized by
comprising the steps of:

storing last registration time at which said
mobile station switched/connected to a remote terminal
through said switching unit and said radio base station
was recognized last; and

forming a speech message including the last
registration time Sto;ed in said memory means and
outputting the message to said originating terminal when
there is no response from said mobile statioﬁ with

respect to a terminating operation.

8. A method according to claim 7, wherein the

step of storing last registration time comprises the

* c L | S *



13

step of storing position registration time of said
mobile station, the step of storing on-hook operation
time of said mobile station, and the step of fetriéving
latest position registration time and latest on-hook
opera?ion time of said mobile station as the last

registration time.

9. A method according to claim 8, wherein the
step of storing position registration time comprises the
step of storing times at which a power switch of said
mobile station was turned on within the service area of

said mobile station.
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