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(54) Mobile radio station with a function which enables a user to easily recognize a current position

(57) In a mobile station for use in radio communication with a selected station selected from a plurality of base stations
which are placed at different positions and which have station numbers, respectively, position data are previously
memorized in an RAM (13) in a form in which the position data are dependent on the station numbers, respectively. The
position data represent summary addresses of the positions, respectively. The selected station transmits a particular signal
representative of a particular one of said station numbers. A CPU (12) reads, as a particular data item, one of the position
data from the RAM in accordance with reception of the particular signal. The CPU makes an LCD (15) display the particular

data item in response to operation of a keypad (16).
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MOBILE RADIO STATION WITH A FUNCTION WHICH
ENABLES A USER TO EASILY RECOGNIZE A CURRENT
POSITION

This invention relates to a mobile station for
use in a radio frequency communication system, such as a
mobile telephone system and, in particular, to a mobile
station with a position display function. The mobile
station may be a portable telephone set although the
following description will be mainly directed to an
automobile telephone set.

A conventional mohile telephone system has a _
communication service area and comprises a plurality of
base stations and a plurality of mobile telephone sets.
The base stations are fixedly located at different
positions in the communication service area and are
assigned with area numbers or codes which will be called
station numbers, respectively. Each of the base
stations periodically transmits an identification signal
representative of an assigned one of the station numbers.

Each of the telephone sets is carried on a
movable body, such as automobile. When the movable
bodies are in the communication service area, the
telephone sets can communicate with a selected base
station, which is selected from the base stations in the
manner known in the art.

Each of the telephone sets includes a display
unit for displaying a display data item. When it
receives the identification signal, each of the telephone
sets makes the display unit display the assigned station

number as the display data item.



With the mobile telephone system, a user of one
of the telephone sets can recognize his current position
by reference to the display unit if he has full knowledge
of the correspondence between each base station and each
station number. This is because the assigned station
number is displayed on the display unit. However, if
the user does not have such knowledge, he can not
immediately recognize the actual position from the
assigned station number that is displayed on the display
unit.

The present invention in its various aspects is
defined in the independent claims below, to which
reference should now be made. Advantageous features of
the invention are set forth in the appendant claims.

In the description that follows it should be
noted that the word "datum" is used as the singular of
"data", i.e. to mean a data item.

The invention will now be described in more
detail by way of example with reference to the
accompanying drawings, in which:-

Fig. 1 is a block diagram of a mobile station
according to an embodiment of this invention;

Fig. 2 shows a first memory area of a random
access memory included in the mobile station illustrated
in Fig. 1;

Fig. 3 shows a second memory area of the random
access memory included in the mobile station illustrated
in Fig. 1; ,

Fig. 4 is a flow chart for describing the
operation of a first display mode of the mobile station

illustrated in Fig. 1;



Fig. 5 is a flow chart for describing operation
in which memorandum information is memorized in the first
memory area illustrated in Fig. 2;

Fig. 6 is a flow chart for describing a second

mode of displaying operation of the mobile station

illustrated in Fig. 1; and
Fig. 7 is a flow chart for describing operation

in which mode data are memorized in the second memory

area illustrated in Fig. 3.

For a better understanding of this invention,
description will first be made as regards an automobile
telephone system as an example of a radio frequency
communication system. In the manner known in the art,
the mobile telephone system has a communication service
area and comprises a plurality of base stations and a
Plurality of automobile telephone sets. The base
stations are fixedly placed at different positions in the
communication service area and are assigned with station
numbers, namely, area numbers, respectively. Each of the
. ,base stations periodically transmits a particular signal
representative of an assigned one of the station ﬁumbers.

The telephone sets are for use by subscribers or
users and are carried on automobiles. When the
automobiles are placed in the communication service area,
the telephone sets can communicate with a selected base
station which is selected from the base stations in the

manner Xnown in the art.
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Referring to Fig. 1, the description will be
directed to a mobile station according to an embodiment
of the present invention. It will be assumed that the
mobile station is one of the telephone sets. The mobile
station comprises a radio unit 11 for carrying out
transmission and reception of a radio signal with the
selected base station, a central processing unit (CPU)
12, a random access memory (RaM) 13, a read only memory
(ROM) 14 memorizing programs to be executed by the CPU
12, a liquid crystal display (LCD) 15, and a keypad 16
including number entry keys "0" through "9" and function
keys sﬁch as “#" and "*". For simplification of the
figure, omission is made as regards a handset or the
like. The RAM 13 includes a first and a second memory
area which will presently be described.

Turning to Fig. 2, fhe description will be
directed to the first memory area of the RAM 13. The
first memory area comprises an information table 21
having first through n-th entries El to En which are
equal in number to the base stations. Each of the first
through the n-th entries E1 to En comprises number
information, position information, and memorandum
information areas el, e2, and e3. Each number
information area el previously memorizes number
informaticn or a number datum representative of each of
the area numbers. Each position information area e2 is
referred to as a position data memory and previously

memorizes position information or a position datum or data item
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representative of a summary address of each of the base
stations. The summary address will be called hereunder
an area name. Each memorandum informatlon area e3 will
be referred to as a memorandum data memory and is for
memorizing memorandum information or a memorandum datum
which is supplied by the user in the manner which will
later be described in detail. Each position information
area e2 may memorize any other information, such as guide
information relating to the area name, in addition to the
area name. .
Turning to Fig. 3, the description will be
directed to the second memory area of the RAM 13. The
second memory area cémprises first and second mode
selection data areas D1 and D2. The first mode selection
data area D1 is for memorizing a position information
display mode selection datum RM which will be called
hereunder a first mode selection datum, The second mode
selection data area D2 is for memorizing a memorandum
information display mode selection datum MM which will be

called hereunder a second mode selection datum. FEach of

. the first and the second mode selection data RM and MM

can be changed by the user,as will later be described.
The description will shortly be made as regards
operation of the LCD 15. When the first mode selection
datum RM represents "1", the LCD 15 displays the area
name alone. When the first mode selection datum RM
represents "“2", the LCD 15 displays a combination of the

area name and the area number. When the first mode
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selection datum RM represents "3", the LCD 15 displays
the area number alone.

When the second mode selection datum MM
represents "1", the LCD 15 displays the memorandum datum
alone. When the second mode selection datum MM
represents "2", the LCD15 displays a combination of the
memorandum datum and the area name.

Now, description will proceed to operation of the
mobile station. It is assumed that the user
simultaneously presses the keys “#" and "1" on the keypad
16. In this event, the CPU 12 will be referred to as a
particuiar command signal producing arrangement and
judges that a position display request is issued and
starts a first mode of displaying operation of the mobile
station.

Referring to Fig. 4 in addition, the description
will be directed to the first mode. At a first stage
SAl, the mobile station receives the particular signal
that is currently transmitted from the selected base

station or a nearest base station. Supplied through the

'_i;radio unit 1l with the particular signal, the CPU 12

makes the RAM 13 memorize, as a current area number, the
area number that is represented by the particular signal.
When the position display request is issued, the current
area number is recognized. In other words, recognition

is made of the area number that is given to the selected

base station.
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The first stage SAl is followed by a second stage
SA2 at which the CPU 12 searches the information table 21
in the RAM 13 to read one of the first through the n-th
entries El to En which has, in the number information
area el, the area number that is represented by the
particular signal.

The second stage SA2 is followed by a third stage
SA3 at which the CPU 12 carries out judgment as regards
the first mode selection data RM in the RAM 13. When the
first mode selection data RM represents "1", the third
stage SA3 proceeds to a fourth stage SA4 at which the CPU
12 reads the position information from the position
information area eé of the acquired entry and sets it as
a display datum or a particular datum in a local memory
area of the RAM 13. When the first mode selection data
RM represents "2", the third stage SA3 proceeds to a
fifth stage SA5 at which the CPU 12 reads the position
information and the area information number from the
position information area e2 and the number information
area el of the acquired entry and sets them as the

display datum or the particular datum in the local memory

stages SA4 and SA5, the CPU is referred to as a
particular reading arrangement.

When the first mode selection data RM represents
"3", the third stage SA3 proceeds to a sixth stage Sa6 at
which the CPU 12 reads the area number from the number

information area el of the acquired entry and sets it as
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the display datum or the particular datum in the local
memory area. Each of the fourth, the fifth, and the
sixth stages SA4, SAS, and SA6 is followed by & seventh
stage SA7 at which the display .datum is displayed on the
LCD 15.

Thus, when the first mode selection data RM
represents "1" or "2", the CPU 12 makes the LCD 15
display the current position of the mobile station. In
this event, the CéU 12 is referred to as a particular
making arrangement. When the first mode selection data
RM represents "3", the number information alone is
displayed like the conventional system on the LCD 15.

While such information is displayed on the LCD
15, the user simultaneously presses, for example, the
keys "1™ and “2" on the keypad 16 in order to record
something in relation to the current position. In this
event, the CPU 12 judges that a memorandum information
record request is issued and starts a memorandum
information record process.

Referring to Fig. 5 in addition, the description

., will be directed to the memorandum information record

process. At a first stage SBl1, the user inputs through
the keypad 16 numerals and letters, which are
represented by combinations of the function keys and the
number entry Keys, as the memorandum info?mation. At
this time, the CPU 12 makes the LCD 15 display the

memorandum information for a monitoring purpose.
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Upon completion of the input of the memorandum
information, the first stage SB1 is followed by a second
stage SB2 at which the CPU 12 acquires the current time
indicated by an internal timer which is included in the
mobile station. The second stage SB2 is followed by a
third stage SB3 at which the CPU 12 carries out storing
operation as follows. With addition of the current time
acquired at the second stage SB2, the memorandum
information is memorized in the memorandum information
area e3 of the corresponding entry in the information
table 21 of the RAM 13 illustrated in Fig. 2, namely, in
the memorandum information area e3 of the entry which
has, in the number information area el, the area number
presently received. In this event, the CPU 12 will be
referred to as a storing arrangement. Then, the
memorandum information record process is finished at an
end stage.

As described above, the user can record a brief
memorandum in the RAM 13 of the mobile station at each

position. The memorandum information can be displayed on

_the LCD 15 at any time afterward for confirmation.

Description will now be directed to operation of
confirming the memorandum information. When the user
simultaneously presses, for example, the keys "#" and "3"
on the keypad 16, the CPU 12 judges that a memorandum
information display request is issued and starts a second

mode of displaying operation of the mobile station.
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Referring to Fig. 6 in addition, the description
will be directed to the second mode. At a first stage
SCl, a pointer N for indicating one entry of the
information table 21 in the RAM 13 is given a value "1",
The first stage SCl is followed by a second stage SC2 at
which the first entry El of the information table 21 is
acquired in accordancg with the pointer N.

The second stage SC2 is followed by a third stage
SC3 at which the CPU 12 judges as regards the second mode
selection datum MM in the RAM 13 illustrated in Fig. 3.
In this event, the CPU 12 will be referred to as a
specific command signal producing arrangement. When the
second mode selection datum MM represents "1, the third
stage SC3 proceeds to a fourth stage SC4 at which the CPU
12 reads the memorandum information from the memorandum
information area e3 of the acquired entry El and sets it
as the display datum. When the second mode selection
datum MM represents "2", the third stage SC3 proceeds to
a fifth stage SC5 at which the CPU 12 reads the

memorandum information and the position information from

. the memorandum and the position information areas e2 and

e3 of the acquired entry El and sets them as the display
datum. Each of the fourth and the fifth stages SC4 and
SCS will be referred to as a specific reading arrangement
and is followed by a sixth stage SC6. At the sixth stage
SCé, the CPU 12 makes the LCD 15 display the display
datum therein. In this event, the CPU 12 will be

referred to as a specific reading arrangement.
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Thus, when the second mode selection datum MM
represents “1”, the LCD 15 displays the memorandum
information that is memorized in the entry El of the
information table 21, namely, the memorandum information
vhich is recorded while the user has been present at the
position corresponding to the area number memorized in
the number information area el of the entry E1, together
with the time information automatically added thereto.

When the second mode selection datum MM
represents "2%, the position information previously
memorized in the information table 21 is also displayed
in additién to the memorandum information accompanied
with the time information.

After the above-mentioned display operation is
carried out, the sixth stage SC6 is followed by a seventh
stage SC7 at which judgment is made about whether or not
the user presses, for example, the key "*" on the kevpad
16. When the key "*" is pressed, the CPU 12 judges that
another memorandum information display request for a next

eptry is issued. In this event, the seventh stage SC7

. proceeds to an eighth stage SC8 at which the pointer N is-:

added with one to have "2",

The eighth stage SCB8 is followed by a ninth stage
SC9 at which judgment is made about whether or not the
pointer N is greater than a meximum value Nmax
corresponding to the last entry En. When the pointer N
is not greater than the maximum value Nméx, the ninth

stage SC9 returns to the second stage SC2.
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Thus, the display operation is successively
carried out until the last entry En is displayed. Wwhen
the pointer N exceeds the maximum value Nmax, the ninth
stage SC9 proceeds to an end stage at which the CPU 2
finishes the display process of the memorandum
information.

When the key “*" is not pressed, the seventh
stage SC7 is followed by a tenth stage SC1l0 at which the
CPU 12 judges whether or not the user presses the key "#"
on the keypad l16. When the user presses the key "#" on
the keypad 16, the tenth stage SCl0 proceeds to the end
stage at which the display process of the memorandum
information is immediately inferrupted. Otherwise, the
tenth stage SCl0 returns to the seventh stage SC7.

Next, the description will proceed to operation
for determining each of the first and the second mode
selection data RM and MM in the RAM 13 illustrated in
Fig. 3. When the user simultaneously presses the keys
“#" and "*" on the keypad 16, the CPU 12 judges that a

mode selection data selection request is issued and

. starts a mode selection data selecting process.

Referring to Fig. 7, the description will be
directed to the mode selection data selecting process.
The CPU 12 receives designation of the mode selection
data which is a target of selection. At a first stage
SD1, the CPU 12 judges whether or not the key "1" is
pressed, When the key "l1" is not pressed, the first

stage SDl1 proceeds to a second stage SD2 which will later
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be described.

When the key "1" is pressed at the first stage
SD1, Jjudgment is made that the selection of the first
mode selection datum RM is designated. In this event,
the first stage SDl1 proceeds to a third stage SD3 at
vhich the LCD 5 gives "1" to the first mode selection
datum RM. The third stage SD3 is followed by a fourth
stage SD4 at which judgment is made about whether or not
the key "*" is pressed. When the key "*" is pressed, the
fourth stage SD4 proceeds to a fifth stage SD5.
Otherwise, the fourth stage SD4 proceeds to a sixth stage
SD6 which will presently be described.

At a fifth stage SD5, the first mode selection
datum RM is counted up by one. As a result, the first
mode selection datum RM becomes to "2". However, "3"
proceeds to "1". The fifth stage SD5 returns to the
fourth stage SD4.

At the sixth stage SD6, judgment is made about
whether or not the key "#" is pressed. When the key "#"

is pressed, the sixth stage SD6 proceeds-to a seventh

., Stage SD7 at which the memory 13 memorizes the first mode

selection datum RM. Otherwise, the sixth stage SD6

returns to the fourth stage SD4.

At the second stage SD2, judgment is made about
whether or not the key "2" is pressed. When the key "2"
is pressed, judgment is made that the selection of the
second mode selection datum MM is designated. In this

€vent, the second stage SD2 proceeds to-an eighth stage
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SD8. Otherwise, the second stage SD2 returns to the
first stage SDl.

At the eighth stage SD8, the LCD 5 gives "1" to
the second mode selection datum MM. The eighth stage SD3B
is followed by a ninth stage SD9 at which judgment is
made about whether or not the key "*" is pressed. When
the key “*" is pressed, the ninth stage SD9 proceeds to a
tenth stage SD10. Otherwise, the ninth stage SD9
proceeds to an eleventh stage SD1l which will presently
be described.

At the tenth stage SD10, the second mode
selection datum MM is counted up by one. Aas a result,
the second mode selection datum MM becomes to "2".
However, "2" proceeds to "1". The tenth stage SD10
returns to the ninth stage SD3.

At the eleventh stage SD1l, judgment is made
about whether or not the key "#" is pressed. When the
key "#" 1s pressed, the eleventh stage SD1ll proceeds to a

twelfth stage SD1l2 at which the memory 13 memorizes the

second mode selection datum MM. Otherwise, the eleventh

. stage SD1l1l returns to the ninth stage SD9.

Thus, the user can selectively determines the
first and the second display mode selection data RM and
MM,

As described above, the telephone set with a
position display function is capable of displaying the
position information corresponding to the area number

received from the nearest base station, namely, the
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current position of the user. Accordingly, the user can
act with confidence even in an unfamiliar area.

In addition, it is possible to record a brief
memorandum in the telephone set in each area, if desired.
Furthermore, it is possible to display, at any time
afterward, the memorandum on record or a combination of
+he memorandum, the position information, and the time
instant when the memorandum is recorded can be displayed.
Thus, it is possible to effectively utilize the telephone
set as a memo pad.

While the present invention has thus far been
described in connection with only a single embodiment
thereof, it will readily be possible for those skilled in
the art to put this invention into practice in various
other manners. For example, it is possible to modify the
structure so as to designate, together with the position
display request and the memorandum information display
request, whether either one or both of the area number
and the position information is to be displayed upon the
first mode and whether or not the position information is
to be displayed'upon the second mode in addition to the

memorandum information.
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CLAIMS

1. A mobile station for use in radio communication
with a selected station selected from a plurality of base
stations which are located at different positions and
which are assigned with station numbers, respectively,
said selected station transmitting a particular signal
representative of an assigned one of said station
numbers, said mobile station including displaying means
for displaying a display data item, said mobile station
further comprising:

a position data memory for memorizing position
data in a form in which said position data are dependent
on said station numbers, respectively, said position data
representing said positions,'respectively;

particular reading means connected to said
position data memory for reading, as a particular data
item, one of said position data in accordance with a
received particular signal; and

particular making means connected to said
displaying means and said particular reading means for
making said displaying means display said particular data

item as said display data item.

2. ‘A mobile station as claimed in claim 1, wherein
said particular making means comprises:
a local memory connected to said particular
reading means for memorizing said particular data item;
particular command signal producing means for
producing a particular command signal; and
' means connected to said local memory and said
displaying and said producing means for making said
displaying means display said particular data item as
said display data item in response to said particular

command signal.
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3. A mobile station as claimed in claim 1, further
comprising:
a memorandum data memory for memorizing

memorandum data;
storing means connected to said memorandum data

memory for storing each of said memorandum data in said
memorandum data memory in a form in which each of said
memorandum data is dependent on each of said station
numbers;

specific reading means connected to said
memorandum data memory for reading, as a specific data
item, one of said memorandum data; and

specific making means connected to said
displaying and said specific reading means for making
said displaying means display said specific data item as

said display data item.

4, A mobile station as claimed in claim 3, further
comprising specific command signal producing means
connected to said specific reading means for producing a
specific command signal to make said specific reading
means read, as said specific data item, one of said
memorandum data in response to said specific command

signal.

5. A mobile radio-frequency receiver for receiving a
signal from any of a plurality of base stations, and
comprising receiving means for receiving a transmitted
signal, means coupled to the receiving means for
extracting from the received transmitted signal a base
station identification code, data memory means for
storing the identification codes of each of the plurality
of base stations together with position information

respectively associated therewith, reading means for
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accessing the memory means in response to an extracted
identification code to read therefrom associated position
information, and display means coupled to the reading

means for displaying the read position information.

6. A mobile receiver as claimed in claim 5, further
comprising user-operative means for varying the nature of
the position information read from the memory means
and/or the nature of the information displayed by the
display means.

7. A mobile radio telephone station substantially as
herein described with reference to the accompanying

drawings.
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