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A CORDLESS RHONE SYSTEM AND A METHOD FOR ESTI MATI NG LOCATI ON (%IT:m K &ess
FHONE I'N SAI D CORDLESS PHONE SYSTEM BACKGROUND OF THE | NVENTI ON Thi s
‘inventiongelates to a cordl ess phone system nore especially an art to
estimate a nearest base station to |location of a cordless phone. In a
conventional cordl'ess phone system a cordfess phone registers its location
to one of dispersedly provided base stations for radio conmmunication
t her ebet ween. Waen the reception level of a radio wave sent fromthe
conmuni cating base station is |owered owing to noving of the .cordl ess
phone, normal comunication’i.s hindered. In such a case, other base station

sending a radi o wave at a predeterm ned or_ higher recgption | evel is
searched and then# I@M%?goﬂﬁoﬁgs?%imr METHOD, FOR SPTYANINGsear ched

base station. For_exanple, the cordless phone system l.oyed in | ant
and the |ike rLAGATEONTOF b CRROLESS BHONE GF SRLP,CORDLESS Frod SySréd’

BACKGROUND OF THE INVENTION -

This invention relates to a cordless phone system, more
especially an art to estimate a nearest base station to
location of a cordless phone.

In a conventiénal cordless phone system; a cordless phone
registers its location to one of dispersedly provided base
stations for radio communication therebetween. When the
reception level of a radio wave sent from the communicating
base station is lowered owing to moving of the cordless
phone, normal communication is hindered. In such a case,
other base station sending a radio wave at a predetermined
or.higher reception level is searched and then the cordless
phone registers its location to the searched base station.

For example, the cordless phone system employed in a
plant and the like requires to detect the location of the .
cordless phone carried by a person to be called or managed.
This system al;ows the management to detect the basé
station registéred by the cordless phone so that the
cordless phone is assﬁmed to be in the vicinity of the
detected base-stétion.

Conventionally each radio zone of neighboring base

stations is set to partially overlap in order to eliminate



= .
cordfess phone carried by a person to be called or managed. This system
al l ows the nanagenent to detect the base station registered by the cordl ess
phone so-that the cordl ess phone is assumed to be in the vicinity of the
detect-ed ‘base station. Conventionally each radio zone of neighboring base
stations is set to partially overlap in order .to elimnate -2- dead zone
where signal transm ssion/reception is not available. So the present
| ocation of the cordl ess phone is not always the nearest to the base
station registered thereby, leading to an error in assum ng the cordl ess
phone | ocation. To overcone the aforenentioned problem the prior art

dead zone where signal transmission/reception is not
available. So the present location of the cordless phone
is not always the nearest to the base station registered'
thereby, leading to an error in assuming the cordless
phone location.

To overcome the aforementioned problem, the prior art
location registration method has been provided in which
the base station detects the reception level of each |
cordless phone and registers its location. For example,
in a Publication of a Japanese Patent Application Laid
Open No.39738 (1990), a plurality of fixed uﬁits (base
stations) deﬁect the feception level of signals from the
cordless phone (cordless phone) and send information of
the detected reception levels to the radio phone. Based
on the information of reception levels, the cordless
phone selects the nearest fixed unit and registers-its
location. In the aforementioned prior art, the cordless
phone registers its location based on the reception
level between the cordless phone and a plurality of
fixed units, which.improves accuracy of location
registration to the nearest fixed unit. In this system,
however, each fixed unit requires to have a reception
level deteétién section for detecting the reception
level of the cordless phone, resulting in complicated

structure of the fixed unit.



Iocatlon regi stration nmethod has been provided in which the base station
detects the reception | evel of each cordl ess phone and registers its
location. For exanple, in a Publication of a Japanese Patent Application
Lai d Open No. 39738 (1990), a plurality of_fixed units {

detect the reception | evel of signals fTonthe cordl es ﬂhmmSHEEDHdBEﬁEN
phone) and send information of the detected reception Ifevel s R&PLAGED adi o
phone. Based on the information of reception levels, t ‘
sel'ects the nearest fixed unit and registers its location. In the

af orenentioned prior art, the cordl ess phone registers its |ocation based

on the reception |evel bet en the cordl ess phone and a plurality of fixed
units, which inpgt %\Pesr%?}l‘fﬁtoftol & Ia‘g’ﬁVFeg?'g?Jr'%t:f%n:? e nearest

fixed it.
eoepti on | oV oHABERY, O EROLY BHOPSTE GEREetY APHNe HEERprey OBl E T

No. 297107 (1993). In this art, a cordless phone

receives the waves from base stations and measures their
electric power. Then, it éelects three waves having the
first strongest electric power to the third strongest
electric power from among the received waves and detects
three base station's ID codes from the waves.
Calculating distances to respective base stations based
on the measured electric power, the cordless phone finds
its location based on map information.

SUMMARY OF THE INVENTION

It is an objeét of the present invention to provide
solutions for the aforementioned problems.

It is another object of the present invention to
provide a cordless phone system by which the cordless
phone side itself can estimate the nearest base station
and the owner of the cordless phone can find its
location and a method for estimating the nearest base
stétion. | |

The object of the present invention is achieved by a
cordless phone system comprising: an exchange office; a
plurality of base stations connected with the exchange
office; and at least one cordless phone for radio-

communication with the base stations, wherein each of
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1eye|-of the cordl ess phone, resulting in conplicated structure of the
fixed unit. As a related art to the above, there is an art disclosedin
t he Japanese Patent Application Laid Open No. 297107 (1993). In this art, a
cordl ess phone receives the waves from base st ations '
electric power. Then, it selects three waves having {h&HSiSHEETSHAD BGENT
el ectric power to the third strongest el ectric power jif rom BEBWACERDe
recei ved waves and detects three base station's |ID code
Cal cul ating di stances to respective base stations based on the neasured

el ectric power, the cordless phone finds its |ocation based on nmap

i nformation. SUWMBRY1GEFaIlEy! ¥ENF4SS dtat Sored) cudjetisesf nica@spEegent

i nvention to provide solutions for the aforenentioned problens. According
to one aspect oftrbhempresagtai sigmil oindheiing | diese eadtiancor dl ess phone
system conpri sing: an exchange office; a plurality of base stations
connected with ddedtification code identifying each base station; the

cordless phone'comprises: detection means for detecting
a reception level of the signal iﬁcluding the base
station identification code transmitted from the each
base station; and estimation means for estimating a
nearest base station based on.the reception level of
each reception signal detected in the detection means
and the base station identification code included in the
each reception signal.

Furthermore, the object of the present invention is

achieved by a location estimation method of a cordless

phone in a cordless phone system having an exchange
office, a plurality of base stations connected with the
exchange office and at least one cordless phone for
radio-communication with the base stations, the location
estimation method comprising steps of: transmitting a
signal including a base station identification code
.identifying each base station in each of the base
stations; receiving the signal including a base station
identification code transmitted from the each base
station in the cordless phone; and estimating a nearest
base station based on the reception level of each

reception signal and the base station identification
I —
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exchange office, each of said base stations having neans for transmtting a
signal including a base station identification code identifying the
“transmitting base station; and at |east one cordles -
radi o- conmuni cation with said base stati-ofs,- each s@iTie&HEEES
havi ng: detection neans for detecting a reception |gvel
i ncl udi ng sai d base 'station identification code trafsmtted fromeach said
base station; and estinmation neans for estimting a nearest base station
based on said reception | evel of each said signal detected in said
detection nmeans and sai d base station identification code included in each
sai d signal, wgedei hnsaidedsinnahe osackarscepitdon sdgnatednsther generati ng
pair information for each said signal indicating said detected reception
| evel and sai dcbadéessaphonei dentification code corresponding to each said
signal; and neans for selecting- a said pair information having the |argest
reception | evel fiorRhenmreseny dnaentyos, gapdupality mbrorge Gtahiens
estimating the base station identified by the base statiqgn_identification
code of the seFEBPEBIpafiInALdr HREHHALRE FPRPaGh Yo daeBsitpgationati on
di spl ay neans for. dis&haying iaid stimat ed nearest hase_statign. According
to another aspS8fedt The PPELLHTS| | FHPYIRHSS i3 PHIZAL 3O BRHHI ess

phone_syst em CoUBLL 3109 A SISLENGS Q1L Biert ALALLY o8hebERE Stati ons

corresponding detected reception level based on signals
from thé base stations, selects pair information having
the largest reception level from among the plurality of
pair information and estimates a base station based on
pair information corresponding to the selected reception
level. In addition, the cordless phone comprises a
display section for displaying an estimated base

_ station.

Moreover, the present invention is possible to be
formed so that a computer is connected with an exchanger
connected with each base station, .pair information
generated in a cordless phone is transmitted to the
computer via the base station, pair information having

the largest reception level is selected from among a
plurality of pair information in the computer, a base
station is estimated based on pair information
corresponding to a selected reception level and location
display of the cordless phone is conducted.

Furthermore, the present invention is possible to be
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4 with said exchange office; and at |east one cordl ess phone for

r.adi o- communi cation with said base stations, wherein each of said base
st.ations conprises neans for transmtting a signal i nclugFrrr——b=& i

i dentification code identifying the transnitting base stiptHémSHERE HASHBEEN
cordl ess phone conprises: detection neanséfor detecting [p recdfiftd\¥Hbvel |
of said signal including said base station identificationcode transmitted
from each said base station; neans for generating pair information for each
signal indicating said detected reception |evel and said base station

I dentification code corresponding to each said signal; and nmeans for
selecting a said pair information having the.largest reception level from
among a pl ural fexymed sQithamia persenNddt CONPAT@redsi racahgdi &l dase station
identified by the base station identificatiaon code of the selected pair

i nf or mati on as*EPHEEREE IPIRARY R3UY JRIUMSHIOR FeRRTAE8E #RsPl ayi ng sai d

esti mat ed nearest _pase station; neans, fqr ,addi ng a phope identifigcation
Code T dont | {yi TRrURSE el Einmmetad yich § s BeesRReL GPPetE ot { or

CLanem 0 it Rl SR LRl el LA Bekuehan S e

office; and

largest reception level is -selected from among a
plurality of pair information in the personal computer,
a base station is estimated based on pair information
corresponding to a selected reception level and location
display of the cordless phone is conducted.

BRIEF DE'SCR.IPTION OF THE DRAWINGS

This and other objects, features and advantages of the
present invention will become more apparent upon a
reading of the following detailed description and
drawings, in which:

Fig. 1 is a system diagram of a first embodiment of
the present invention;

Fig. 2A is a figure showing a format. of a down link
signal from each base station;

Fig. 2B is a figure showing a format of an up link
signal transmitted from each of the cordless phones 32
to 3C;

Fig. 3 is a block diagram of the cordless phones 3A to
3C;

Fig. 4 is a'figure showing a construction of a control

circuit 18;
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saidﬁexchange of fice conprises: exchange office selection nmeans for
selecting a said pair information having the | ar gest reception level from
among the plurality of received pair information; and exchange office

di spl ay neans for dlsplaying the base station identified in said pair

i nformation sel ected by said exchange of /i ce sel ection neans. According to
still another aspect of the present invention there is disclosed a |ocation
estimation method of a cordl ess phone in a cordl ess phone system having an
exchange office, a plurality of base stations connected with said exchange
office and at | east one cordl.ess phone for radi o-conmunication with said

base stations, sgid |location estinption nethod co risin ste s of:
transmitting frétdeachiSaPh Bagﬁag%%?lﬁhp¥iéhiﬁﬁﬂ° U §PRY base station
|dent|f|cat|on code identifying the transmitting base statlon recei vi ng
sai d signal i Attt hgtThe base station identification code transmitted from

tati on Sai’iéeo?ﬁ i 8 hcaB PBaERES T LSy T SRR ce”
station identi ng_gtl an; oge ggéﬂd@ﬁa%ﬁga@ = Udb ot Rabolimeak dogor dl ess
e

phone, and di splaying t e es I mat arest base station
the present invention;

Fig. 8 is a block diagram of the cordless phone and a
personal computer; and

Fig. 9 is an operation flow chart of the control
circuit 60.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A first embodiment of the present invention is
described below.

Fig. 1 is a system diagram of the first embodiment of
the present invention. In the present embodiment, the
present invention is applied to a precinct cordléss
phone system where a plurality of base stations are
connected with a precinct exchanger in an exchange
office, the base stations form radio zones which overlap
each other. _ _

Iﬁ the Fig. 1, 10 is an exchange office, 1 is a
precinct exchanger in the exchange office 10, 2A to 2D
are base stations which are connected to the precinct
exchanger 1 wiﬁh wire and 3A to 3C are cordless phones
which are radio connected with the base stations.

The exchange office 10 comprises the precinct



in séid cordl ess phone, wherein said step of estimating a nearest base-
station conprises the steps of- generating pair information for each said
signal indicating said detected reception |level and said base station
identification code corresponding to eachgsaid signal; and selecting a said
pair information having the |argest recepFlon | evel fron1anDng a plurality
of said pair information and estimating the base station identified by the
base station identification code of the selected pair information as the
sai d nearest base station. According to still another aspect of the present
invention there is disclosed a cordl ess phone system conpri sing: an

h ffi : t t h
ST a0 cach oExclalgt A mi 3 BohlSEAEE Snd! okl eXEnande
including a bagg.g4 éJP”l'élﬁ:?tal fds ﬂag,nuasz@es' és%ééyé@%famrgse station;

at | east one cordl ess phone radi o-communi cation wth sard se
stations, saidcgﬁ?&%é§s4phone havi ng: detection neans for detecting a
reception |evel said signal including said base station identification

code transnmi ttedTheopgreathctatchasgerst Bitauivaizd pagansnfermgenenat i ng pair
information for each said signal indicating a detected reception |evel and

a base stati ondestenibéd dadtiean tratemiateds froni et cordidss pibrsdgreal , and
at least one information processing unit having, nmeans for receiving said
pair to 3C via the base stations 2A to 2D, and outputs these
pair information to the computer 4. The computer 4
estimates a nearest base station to the cordless phone
that has transmitted the pair information. Tﬁe display
‘unit 5 has a map indicating respective base stations,
and displays existence of a cordless phone that has
transmitted pair information to a column of a nearest
base station which has been estimated by the computer 4.
A plurality of base stations 2A to 2D are designed so
as to send out radio signals iﬁcluding their own
identification code.
Here formats of the signal transmitted from each base
station and the signal transmitted from the cordless
phones 3A to 3C to the exchange office 10 via the base
-statlon are - explalned. |
Fig. 2A is a figure showing a format of a signal from
each base station, and Fig. 2B is a figure showing a
format of a signal transmitted from each of the cordless

phones 3A to 3C to the exchange office 10 via the base

station.



i nformation from said cordl ess phone: neans for selecting a said pair
i.nformati on having the |argest reception |l evel fromanong a plurality of
said received pair information: display neans for displaying a said base
station identified by the base station idgntification code of said selected
pair information as the nearest base station to said cordl ess phone.
According to yet another aspect of the present invention there is disclosed
a location estimation method of a cordl ess phone in a cordl ess phone system
havi ng an exchange office, a plurality of base stations connected with said
exchange office, at |east oné.cordl ess phone for radi o-comunication with

ocat i on eat | mat PAntBa EA” canpr e Ay R ena AL R oS X8 byntan s

| ocation estinmation Si ng €psS O ansm m éach said

base station ajgkg0fly i NPIHANG A A% 1$580EOBNI d68L16£ CAIRMNL, 6 code

identifying the transmtting base station; receiving said signal including

a base stationgtsherdn fiiad I«areade st GaBSEhht ©d214 003 eae N SAd Mhdtaizsm st ation

and detecting a
channel and 215 is Cyclic redundancy check.

In Fig; 2B, 221 is Channel identity and 222 is System
identity. 223 is an identification code of_an addressed
base station. It is usually an identification code of a
base station that is location registered. 224 is an
identification code of a mobile unit that transmits'é
signal. 225 is an information channel in which pair
information generated the mobile unit is inserted. The
information channel 225 compriseé type information 227
to indicate a pair of pair information, the
identification code 228 of the base station and the
signal reception level 229 transmitted by the base
station.
Next, the cordless phone 3A to 3C are explained. Fig.

3 is a block diagram of the cordless phone 3A to 3C.
Each of the cordless phone 3A to 3C comprises a
trahsmissioh/feceptibn section 11, a talker 12, a basé
band circuit section 14 to which a receiver 13 is
connected, a reception level detection section 15
connected with the transmission/reception section 11 for

detecting reception levels of reception signals, a

control circuit 18 to which an operation key section 16
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reception |l evel thereof in said cordless phone; generating pair information
foor each said signal indicating said detected reception |evel and said base
station identification code corresponding to each said signal; receiving a
plurality of said pair information fromsajid cordl ess phone in said

i nformation processing unit; selecting a iy pai r information having the

| ar gest reception |evel fromanong the plurality of said received pair
information in said information processing unit; and displaying the base
station identified by the base station identification code of the selected
pair information as a nearest .base station to a cordl ess phone having
transmtted said_ pair,.informtion tﬁ1said infornatiogefrocessin unit.

BRI EF DESCRI PTRER BROTEL BRAITES s ATRd COPRSF LoD 6ot Preesitntd and
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1 i's a system diaogagelp &ikal: eTIOUNRNL G LhenpheseRid nyantion: Fig.
is a figure showing a forfmat of a down i nk Signal from each base

station; Fig. zZBkis a figure showing a format of an up link signal
transmtted fromeach of the cordl ess phones 3A to 3C

The control circuit 18 generates pair information
corresponding a reception level detected in the
reception level detection section 15 to an
identification code included in a signal received in the
transmission/reception section 11, for each signal
transmitted from the base stations 2A to 2D. Then,
reception levels of a plurality of pair information are
compared each other, the pair information having the
largest reception level is selected. A base station
identified by an identification code of a selected pair

 information is estimated as a nearest base station.
Also, the control circuit 18 has a function to add an
identification number of its own cordless phone to
generated pair information, and transmit the pair
information to the base stationWZA to 2D that are
presently location registered via the
transmission/reception section 11. It is to be noted
that location registration to the base station follows a
conventional sequence, regardless of the present
embodiment. In addition, the control circuit 18 can be

constructed using a universal chip, for example, "V40HL"



Fig.'3 is a block diagramof the cordless phones 3Ato 3C, Fig. 4 is a
f.igure show ng a.construction of a control circuit 18; -7- Fig. 5is an
operation flow chart of the control circuit 18; Fig. 6 is an operation flow
chart of the conputer 4; Fig. 7 is a systemdiagram of a second enbodi nent
of the present invention; Fig. 8 is a de%k'ﬂiagran1of t he cordl ess phone
and a personal conputer; and Fig. 9 is an operation flow chart of the
contraol circuit 60. DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS A first

enbodi ment of the present invention is

(an MPU produced by NEC).

Next, an operation of the first embodiment is
explained. Here, it is supposed that a base station that
is location registered is used as a base station that is
used when pair information is transmitted to an exchange
office via a base station.

First, it is supposed that the cordless phone 3A
registers its location to the base station 2A. When the
cordless phone 3A moves to the point xl1 near to the base
station 2B, the radio wave from the base station 2A
becomes weak. However, while the reception lewvel of the
radio wave from the base station 2A that is detected in
the reception level detection section 15 is higher than
a preset threshold vaiue, the control circuit 18 does
not update any location registration. At this time, the
cordless phone 3A_receives signals from the base
stations 2A to 2D in the transmission/reception section
11 and detects their identification codes.
Simultaneously, i£ detects their reception levels”in”the
receétion level detection section 15 and ggnerateé pair
information corresponding each base station's
identification code to each reception level in the
control circuit 18. Sequentially, it compares reception
levels of respective pair information and selects the

pair information having the largest reception level.



described below. Fig. 1 is a systemdiagramof the first enbodi nent of the
present invention. In the present enbodinent, the present invention is
applied to a precinct cordless phone systemwhere a plurality of base
stations are. connected with a precinct exchanger in an exchange office, the
base stations formradi o zones which OVe¥3ap each other. In the Fig. 1, 10
is an exchange office, 1 is a precinct exchanger in the exchange office 10,
2A to 2D are base stations which are connected to the precinct exchanger 1
with wire and 3A to 3C are cordl ess phones which are radi o connected with

t he base stations. The exchange office 10 conprises the precinct

Then, it estimates that the nearest base station to its
own cordless phone is a base station identified by an
identification code of the selected pair information.

For example, if supposing'that the reception levels of
the base stations 2A to 2D are 80 dBum, 30 dBum, 20 dBum
and 10 dBum respectively, it is estimated that the
cordless phone 3A locates at a point nearest to the base
station 2A. On the other hand, if supposing that the
reception levels of the base stations 2A to 2D are 30
dBum, 80 dBum, 20 dBum and 10 dBum respectively, it is
estimated that the cordléss phone 3A locates at a point
nearest to the base station 2B and in the side of the
base station 2A.

Fig. 4 is a figure for showing a construction and
sequences of the control circuit 18 conducting
estimation operation. For example, having received a
signal from the.base station 2A, the control circuit 18
decodes an identification code included in the éignal.
The reception levei detection §ectigg 15 detects a
”reéepfion level of the signal. Then, pair information
-indicating a pair of the reception level and an
identification code corresponding to the reception level
is generated and the pair information is stored in a
predetermined address of the memory 19. Next, similarly

to the above, a signal from the base station 2D is



- 8- éxchanger 1, a conputer 4 connected with the precinct exchanger 1 and a
display unit 5 connected with the conputer 4. The precinct exchanger 1
receives pair information described later transmtted fromthe. cordl ess
phones- 3A to 3C via the base stations 2A to 2D, and outputs these pair

I nformation to the conputer 4. The conpntkﬁ'ﬂ-estinates a nearest base
station to the cordl ess phone that has transmitted the pair information.
The display unit 5 has a map indicating respective base stations, and

di spl ays exi stence of a cordless phone that has transmtted pair
information to a colum of a nearest base station which has been estimated

by the conmputer 4. A plurality of base stations 2A to 2D are desi gned so as

(o send out 1 adpceirERatadi RiE AP MO0l PRRRERFRCarTim KAk,
information is stored in an address next to the above of
the memory 19. All receivable signals from the base
stations are received and .a plurality of pair
information is generated, and stored in the memory 19.
Next, pair information of the base stations 2A to 2D
stored in addresses of the memory 19 are read, reception
levels theredf are compared and the largest reception
level is selected. A base station identified by an
identification number corresponding to the largest
reception level is estimated as a nearest base station.
The control circuit 18 displays the base station that is
estimated as a nearest station on the display section
17. Thus, the owner of the cordless phone can recognize
the nearest base étation to the owner.

In Fig. 5, an operation flow chart of the control
circuit 18 is shown.

In addition, the control circuit 18 transmits the
generated pair informaiion to the precinct exchanger 1
via the locatién registered base station 2A from the
transmission/reception section 11. Then, the precinct
exchanger 1 transmits the received pair information to
the computer 4. fhe computer 4 compares reception levels
of the pair information based on these pair information

similarly to the operation of the control circuit 18 of



Here 'formats of the signal transmtted fromeach base station and the
signal transmtted fromthe cordl ess phones 3A to 3C to the exchange office
10 via the base station are explained. Fig. 2Ais a figure showi ng a format
of a signal fromeach base station, and Fig. 2B is a figure showing a
format of a signal transnitted from eachld <the cordl ess phones 3Ato 3Cto
t he exchange office 10 via the base station. -9- In Fig. 2A, 211 is
Channel identity and 212 is Systemidentity. 213 is an identification code
of a base station that transmts a signal. 214 is an information channel
and 215 is Cyclic redundancy check.

the cordless phone 3A and estimates a nearest base
station to the cordless phone 3A. Finally, the location
of the cordless phone 3A is displayed on the map on the
display unit 5.

For example, pair information transmitted from the
cordless phone 3A are (A (identifiqation code |
identifying the base station 2a), 30 dBum), (B
(identification code identifying the base station 2B),
80 dBum), (C (identification code identifying the base
station 2C), 20 dBum) and (D (identification code
identifying the base station 2D), 10 aBum), the computer
selects ghe (B (identification code identifying the base
station 2B), 80 dBQm) from the four pair information,
because it is the pair information having the largest
reception level. The computer estimates that the base
station 2B identified by the identification code B of
the pair information is the base station nearest to the
cordless phone 3A. Sequentially, the computer 4 displays

existence of a cordless phone 3A in a column of the base
station 2B on the map of the display unit 5. It is to be
noted that the display unit 5 can display location of
all cordless phones 3A to 3C that are used in this
system. Therefore, using display of the display unit 5,
location of the all cordless phones in the precinct can

be displayed, so location of an owner of a cordless



In ng. 2B, 221 is Channel identity and 222 is Systemidentity. 223 is an
identification code of an addressed base station. It is usually an
identification code of a base station that is |ocation registered. 224 is
an identification code of a nmobile unit that transmts a signal. 225 is an
i nformation channel in which pair informe3on generated the nobile upit is
inserted. The information channel 225 conprises type ijn & pi -
indicate a pair of pair information, the identificati n%ggﬁézéggﬁ”%z?%g
base station and the signal reception |evel 229 transnitted. By 1.he-base-

station. Next, the cordl ess phone 3A to 3C are explained. Fig. 3 is a block
di agram of the cordl ess phone 3A to 3C. Each.of the cordl ess phone 3Ato 3C
conprises a trRRRRS sEIBPe k¥Pdon section 11, a tal ker 12, a base band

circuit section 14 tQ which a receiver 13 is
- In Fig. 6, an operation flow chart of the computer 4

is shown.

Described as above, in the present invention, the
cordless phone can independently estimate a nearest base
station, so the owner of the cordless phone can find its
own location. Each base station does not need to
comprise means for detecting reception levels of signals
from the cordless phones, so the construction becomes
simple. In addition, it is no need to conduct
complicated sequences to transmit/receive signals
to/from the cordless phones when estimating location in
the cordless phone, the location detection operation can
be done rapidly.

Next, the second embodiment is explained.

In the second embodiment, the control circuits 18 in
the cordless phones 3A to 3C only generate pair
information. Estimation of the nearest base statiqn is
functioned by the persona;_compute:_that is set at an
arbitrary place.

Fig. 7 is a system diagram of the second embodiment
In this figure, the system construction is the same a
that of the first system in Fig..l except for the
personal compuﬁer 50, so explanations for the compor

having the same number as that of Fig. 1 are omitte

-
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connécted, a reception | evel detection section 15 connected with the
transm ssion/reception section 11 for detecting reception |evels of
reception signals, a control circuit 18 to which an operation key section
16 - 10 and a display section 17 are connected for processing detected
reception levels and controlling the sectl®ons and a nmenory circuit 19
consisted of ROVMs, Rans and the |ike. The control circuit 18 generates pair
i nformati on corresponding a reception |level detected in the reception |evel
detection section 15 to an identification -code included in a signal
received in the transm ssion/reception section 11, for each signal

The personal computer 50 is located at an arbitrary

place or at the side of the cordless phone, for example,

it may be a portable computér with the owner of the

cordless phone.

Fig. 8 is a block diagram of the cordless phone and
the personal computer. The cordless phone 3A to 3C and
the personal computer 50 can be connected with a
connector (not shown).

The control circuit 18 of the cordless phone 3A to 3c
only generates pair information described in the first
embodiment, the generated pair information is stored in
the memory 19. The cordless phone 3A to 3C has not a
display section 17 for displaying a nearest base
station.

When being connected with the cordless phones 3A to
3C, the control circuit 60 of the personal computer 50
receives pair information from the cordless phones 3A to
3C, and stores them in the memory 61 once. Then, it
selects the largest reception level from among stored
pair information, estimates a base station identified by
the selected pair information as a nearest base station
and displays the base station on the display section 62.
Constructing like this, the construction of the cordless

phone can be simple.

In Fig. 9, an operation flow chart of the control



tramsmtted fromthe base stations 2A to 2D. Then, reception levels of a
plurality of pair informati on are conpared each other, the pair information
‘having the | argest reception level is selected. A base station identified
by an.identification code of a selected paj4 information is estimated as a
nearest base station. Al so, the control circuit 18 has a function to add an
I dentification nunber of its own cordless phone to generated pair
information, and transmt the pair information to the base station 2A to 2D
that are presently location registered via the transm ssion/reception
section 11. It is to be noted that |location registration to the base

crbodi Tent . 11 et he e e T Sean be constr uct ed usi ng a
universal chip, fan ex@ipion,” ¥4fRltarly to the first embodiment, by
giving a function to transmit pair information to the
precinct exchanger 1 via a location registered base
station to the control circuit 18 of the cordless phones
3A to 3C, the exchange foice 10 can control cordless
phones similarly to the first embodiment.

Also, by giving a function to generate pair
information of an identification code and a reception
level received by a cordless phone to the personal
computer 50, the cordless phone is enough to comprise a

- function to receive a reception level and an
identification code, thus constructions of the cordless
phone become simple.

In the above embodiments, the present invention is
applied to a precinct exchange as an example. However,
it is possible to apply the present invention to a
cordless phone system using an exchange office.

Described as above, in the present invention, each
base station does not need to comprise means for
detecting reception levels of signals from the cordless
phones, so the construction of thé base station becomes
simple. In addition, it is no need to conduct
complicated sequences to transmit/receive signals

to/from the cordless phones when estimating location in



(an MPU produced by NEC). Next, an operation of the first enbodinent is
expl ained. Here, it is supposed that a base station that is |ocation

regi stered is used as a base station that is used when pair information is
transnmitted to an exchange office via a_bﬁge_station. First, it is supposed
that the cordl ess phone 3A registers its location to the base station 2A.
When the cordl ess phone 3A noves to the point x1 near to the base station-
2B, the radio wave fromthe base station 2A becones weak. However, while
the reception | evel of the radio wave fromthe base station 2A that is
detected in the reception | evel detection section 15 is higher than a

preset. t hreshokdevabig esbephichd | olnd! 16410t dieteieh Updeheidhychacation

registration. At this tine,
be done rapidly. Thus, the owner of the cordless phone

can estimate its own location.

Moreover, in the present invention, a computer is
connected with an exchange office connected to the base
stations, and the computer detects location of a
cordless phone based on pair information generated by

. the cordless phones. Through these operations, a
plurélity of cordless phones are displayed on a display
unit and location control or the like is possible. Even
in this method, location estimation is possible using
only signals received by the cordless phones, so
construction of the base station does not become
complicated.

Furthermore, in the present invention, by connecting a
cordless phone with a personal computer set at an
arbitrary place and cénductiné the personal computer
location estimation and location displaying based on
pair information,'locétion displaying becomes possible
even if the cordless phone does not éomprise a cbntfol
circuit for detecting location or a display section.
Thus, the construction of the cordless phone becomes
simple. In addition, in this case, location estimation
can be done using only signals received by the cordless

phone, so the construction of the base station does not



cordi ess phone 3A receives signals fromthe base stations 2Ato 2D in the
t.ransm ssion/recepti'on section 11 and detects their identification codes.

Si mul taneously, it detects their reception levels in the reception |evel

det ection section 15 and generates pair_i.nformation correspondi ng each base
station's identification code to each recéption level in the control

circuit 18. Sequentially, it conpares reception |evels of respective pair
information and selects the pair information having the |argest reception

| evel . - 12 - Then, it estimates that the nearest base station to its
own cordl ess phone is a base station identified by an identification code

of the sel ect e:Sje&ﬁ:lé d'd&{pq_rirzggrtie n.



For *exanpl e, if supposing that the reception |levels of the base stations 2A
to 2D are 80 [err], 30 [err], 20 [err] and 10 [err] respectively, it is
"‘estimated that the cordl ess phone 3A locates at a point nearest to the base
station 2A. On the other hand, if supposng that the reception | evels of

t he base ' _ are 30 [errT,“80 [err], 20 [err] and 10 [err
respecti vzmmltmlnlmwlmlm ed that the cordl ess phone 34 g LI[ ] nt
nearest to*thé base*stfti'on.2B and in the side of the b§g§%§€§§ 'Eggg Al 9.
4 is a figure for show ng a construction and sequence hn roda) ol
circuit 18 conducting estlnatlon operation. For exanple, haV|ng recei ved a
si gnal fron)tﬂﬁ gasg s%atlo the control circuit 18 decodes an

i dentificati of"@bd®®i *% the signal. The reception | evel detection

section 15 deyechs g keeeptfiothd WRledl ddiprTisdipl: Then. pair information

an exchange office;

!I_'

a plurality of base stations connected with said
exchange office, each of said base stations
having means for transmitting a signal
including a base station identification code
identifying each base station; and

at least one cordless phone for radio-communication
with said base stations, said cordless phone
having:

detection means for detecting a
reception level of said signal
including said base station
identificaticn.code transmitted from
said each base station; and

estimation means for estimating a
nearest base stafion based on said
reception levei of each reception
signal.detected in said detection
means and said base station
identification code included in said
each reéeption signal.

2 The cordless phone system of claim 1, wherein said

cordless phone further comprises display means for

is Sheet Has Been Re(ilaced
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indicating a pai+_of the reception level and an identification code
corresponding to the tion level is generated and the pair information
is stored in a rm ne ress of the menory 109. to’
the above, a si j ﬂ base statiog,2D is - 13 Fretﬁe$wmjrgﬂ§ !?
I nformation is gener |r i nformation is stored{lin anﬂﬁddAegg next
to the above of the nmendty recei vabl e signals fromtl

stations are received and a pIurallty of pair information is generated and

stored in the nenory 19. Next, pair information of the base stations 2A to
2D stored in addresses of the nenory 19 are read, reception | evels thereof

are conpared dsh6ihar dASLsE£6LPd Hbarest base station.

3 The cordless phone system of claim 1, wherein said

estimation means comprises:
means for generating pair information indicating a
pair of a detected reception level and a base
station identification code included in a
reception signal cofresponding to said
reception level for each reception signal; and
means for selecting pair informatien of which
reception level is largest from among a
plurality of pair information and estimating a
base station identified by a base station
identification code of selected pair
information as a nearest base station.
4 The cordless phone system of claim 3, wherein
said cordless phone further comprises:
means for adding a phone identificaeion code
identifying itself to said pair information;
and |
means for transmitﬁing said pair.information added
by said phone identification code to said
exchange office.via an arbitrary exchange
office; and
said exchange office further comprises:

selection means for selecting pair information of

This Sheet Has Been Re ’i
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level is selected. A base station identified by an identification nunber
corresponding to the largest reception level is estinated as a nearest base

Station-'Tgﬁ_;gﬂéi9L~9LLQuLL—}8 di spl ays the base station that is estimtéed
as a neare ation on the display sectbgn 17. Thus, tfe=awner of the.

cordl ess phon mg‘““ he near eSt “DaSe station tjp msp‘@ﬁ?m : o
5, an operatla “““l the control circuit 18 ig showrm:pILQ

t he control C|#CU|tL18"tr%nsn1ts t he generated pair informatron=t
preci nct exchanger 1 via the |ocation registered base station 2A fronlt €
transm ssi on/reception sectiion 11. Then, the precinct exchanger 1 transmts

h i ved pair infor h h
reception |evel s of nCVBAPH IR Arbdsad dRBREECLRAr SIS vt i on
simlarly to the operatyon, of; {6 £ UL PlpaGl $Hebrhe2bn; and

display means for displaying that a nearest base

station to a cordless phone identified by a
phone identification code which is added to
said selected pair information is ihe base
station identified by a base station
identification code of said selected pair
information.
5 The cordless phone system of claim 4, wherein

said selection means receives pair information from
a plurality of cordless phones and selects pair
information, for each cordless phone, of which
reception level is largest from among pair
iﬁformation transmitted by said each cordless
phone; and

said display means displays that a nearest base
station to a cordless phone identified by a
phone identification code which is added to a
selected pair 1nformation is the base station
identified by a base station identification
code of said selected pair information for each
cordless phone.

6 A cordless phone system comprising:

an exchange office; \

Th iS She et H
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- 14 - the cordl ess phone 3A and estimates a nearest base station to the
cordl ess phone 3A. Finally, the location of the cordless phone 3A is

di spl ayed 3E?L2§r¥%9,gn,Lhe~drsplay unit 5. For exanpl ir information’
transnmitte e cordl ess..phone 3A _ag, (A (identifijcatjpd
i dentifying t mﬂ‘\ ig 30 [err?), (B (identjfficat]
identifying_t&ﬁ‘gm‘\\ 80 [err]), (C (ident |
identifying t asetst'ition 2C3 20 [err]) and (D (identificatl
i dentifying the base station 2D), 10 [err]), the conputer selects the (B

(identification code identifying the base station 2B), 80 [err]) fromthe
four pair

infornatEOBlurality of base stations connected with said
exchange office; and
at least one cordless phone for radio-communication
with said base stations,
wherein
each of said of base stations comprises means
for transmitting a signal including a
base station identification code
identifying each base station;
said cordless phone comprises:
detection means for detecting a
reception level of said signal
including said base station
identification code transmitted from
said each baée station;
means for generating pair information
indicating a pair of a detected
reception level and a base station
identificatioﬁ code included in a
réceptibn“signal cbrresponding to.
said reception level for each
reception signal; and
means for selecting pair information of
which reception level is largest

from among a plurality of pair

This Sheet Has Been Replaced




because it is the pair information having the |argest reception |level. The
conputer estimates that the base station 2B identified by the

identification code B of the—pair information is the base station nearest °
to the cordl ess ﬁhone 3A. SeiEentlall Qe conmput er 4 displays existence

of a cordles u“| MH H &' | urm of thé%base station 2B 0 t he
di splay unit 2aT dirsg

ted that the display
| ocation of al’l Ccor Iess phones 3A to 3C that are usgd %ﬂmsaaﬁﬁtew_.~

Therefore, using display of the display unit 5, |ocation. of=ih
cordl ess phones in the precinct can be displayed so | ocation of an owner
of a cordl ess phone can be found tion_flow chart of
the conputer 4 formatf%n ahda s2RH5 %1ng a base

station identified by a base station
identification code of selected pair
information as a nearest base
station.

display means for displaying an
estimated nearest base station;

means for adding a phone identification
code identifying itself to generated
pair information;

means for transmitting said pair
information added by said phone
identification code to said exchanqe
office via an arbitrary exchange
office; and

said exchange office comprises:
selection means for selecting pair information
of which reception level is largest from
ambng a plurality of received pair
| infdrmation; and -
display means for displaying that a base
station of a cordless phone identified by
a phone identification code which is
- added to said pair information is the

base station identified by a base station
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i s «shown. Described as above, in the present invention, the cordl ess phone
can independeH%L¥‘Q§LLg§£§sgegziLest base station, so the owner of the
cordl ess phone can fin ocation. Each base station does not need

to conprise ne rreceptionsl evel s of signals—framthe
cordl ess phone ﬂttl on becorres sinple. In addidig 8Reet HASSSE
need to conduct coﬁpl#c ences to transn1t/rece|Vﬁ4S|gmﬁgpgm%%fon1

t he cordl ess phones when estimating | ocation in the cordl

| ocation detection operation can be done rapidly. Next, the second '
enbodi ment is explained. Inthe second enbodiment, the control circuits 18

i n the cordl ess phones 3A to %% A0 84 og&rlg; aE%anbE QiPr{Wfdﬁ&tl'f'ﬁlt' mat i on

of the nearest base station i uncti one y t he petsonal conputer that is
set at an selected by said selection means.

7 The cordless phone system of claim 6, wherein
said selection means of said exchange office
‘receives pair information from a plurality of
cordless phones and selects pair information,
for each cordléss phone, of which reception
level is largest from among pair'ipformation
transmitted by said each cordless phone; and
said display means of said exchange office displays
a nearest base station to each cordless phone.
8 A location estimation method of a cordless phone in a
cordless phone system having an exchange office, a
- plurality of base stations connected with said exchange
office and at least one cordless phone for radio-
communication with said base stations, said location
estimation method comprising steps of:
transmitting a signal including a base station
identification code identifying each base
station in each of said base statioﬁs;
receiving said signal including a base station
identification code transmitted from said
each base station in said cordless phone;
" and

estimating a nearest base station based on

il i



arbftrary place. Fig. 7 is a systemdiagramof the second enbodi nent. In
fhis figure, the systen1construction Is the sane as that of the first
system i:n Fig—t—except—for—the: personal conmputer 50, so explanations for®

t he conponent nunber érmu of Fig._ 1 are onltted
16 - The pers lﬁmg ‘ﬂfm Iocate at an ar bi
side of the c exanple it may be g 0 fﬁﬂﬁﬁyéﬁr W th

t he owner of the cordl ess phone Fig. 8 is a block 'diagra E#Aqmm corqgj ess
phone and the personal conputer. The cordl ess phone 3A to :
personal conputer 50 can be connected with a

said reception level of each reception

signal and said base station
identification code included in said each
reception signal in said cordless phone.
9 The location estimation method of a cordless phone in
a cordless phone system of claim 8, further comprising a
step of displaying an estimated nearest base station in
said cordless phone.
10 The location eétimation method of a cordless phone
in a cordless phone system of claim 8, wherein said step
of estimating a nearest base station comprising steps
of:
generating pair information indicating a pai; of a
detected reception level and a base station
identification code included in a reception
signal corresponding to said recepfion level
for each reception signal; and
selecting pair information of which recepﬁion level
is largést from among a plurality of pair
.infofmation and estimating a‘baée station
identified by a base station identification
code of selected pair information as a nearest
base station.
11 The location estimation method of a cordless phone

in a cordless phone system of claim 8, said location

i il



cqnﬁector (not shown). The control circuit 18 of the cordl ess phone 3A to
3C only generates pair information described in the first embodi nent, the

generated pai r_inf stored in the nenory 19. The cordl ess phone‘
3A to-3C has not a dis section 17 fog;displaying a near est base
station. Im‘mﬂu“ﬁ with the cordl ess phones 3f C L e
control C|rc ‘ Onal conput er 50 receives

fromthe cordli*es$ ph ones 3A toi3C, and stores themin the—nemin
Then, it selects the |argest reception | evel fromanong stored pair
infornation estimates a base station identified by the selected pair

jTLer o Lo, Pseeyguesant hngastatint ol sisps beae sLat, o on 11
cordless phone cantpgnshi®tng pair information added by a phone
identification code identifying said cordless
phone to said exchange office via an arbitrary
base station in said cordless phone;

selecting pair information of which reception level
is largest from among a plurality of received
pair information in said exchange office; and

displaying a base station identified by s base
station identification code of said selected
pair information as a nearest base station to a
cordless phone identified by a phone
identification code in said selected pair
information.

12 A cordless phone system comprising:

an exchange office;

a plurality of base stations connected with said
exchange office, each of said base stations
having means for transmitting a signal
includiﬁg a base station identification code
identifying each base station;

at least one cordless phone for radio-communication
with said base stations, said cordless phone
having: |

detection means for detecting a

—_—
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In¥ig. 9, an operation flow chart of the control - 17 - circuit 60 of

the personal c ter In addition, simlarly to the first enbodi nent,
by giving a fuﬁg?raﬁ~F6“TraﬁsnLL\palr information to the—precin

1l via-a Iocatlo lm se station,,0 the contr EITﬁ|BrWér4ﬁggf: =fh
cordl ess phones Mﬂ% F change o? iCe 10 can Jontrohtpgﬁgggss
odlnent Al so, by gi virFg—e=Functd

as +r\

phones S|n1IarIy t o tHe

generate pair |nfornat|on of an identification code and a reception |evel

recei ved by a cordl ess phone to the personal conputer 50,

phone is enough to conprise a function to receive a reception |evel

the cordl ess

and an

reception level of said signal
including said base étation
identification code transmitted from
said each base station; and
means for generating pair information
indicating a pair of a detected
‘reception level and a base station
identification code included in a
reception signal. corresponding to
said reception level for each
reception signal, and
at least one information processing unit having;
means for receiving said pair
- information from said cordless
phone;
means for selecting pair information of
which reception level is largest
from among a plurality of received
pair information.
display means fdr displaying ﬁhat a
nearest base station to said
cordless phone the base station
identified by a base station
identification code of selected pair

information. ~

Thig
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i dentification code, thus constructions of the cordl ess phone becone

‘§inp!e. ln_the above enbodi ments, the present invention is applied to a
pr eci nct i;aﬁﬁﬁﬁj?ﬁm§~an~ex‘ﬂple However, it is possible to apply the

present'i a cordl ess phone s§§t5n1u3|ng an exchange office.
Descrlbed tﬂ”Wpresent I'nvention, each base station does not
need to conbrl%eL etectlng reception levels of signals fromthe

cordl ess phones, so the cbndtruction of the base station becomes sinple. In
addition, it is no need to conduct conplicated sequences to
transnit/receive signals to/fromthe cordl ess phones when estinmating

location in 13- 1@ vordless phone system of claim 12, wherein
said cordless phone further comprises:
means for adding a phone identification code
identifying itself to generated pair
information; |
means for transmitting said pair
information added by said phone
identification code to said exchange
office via an arbitrary exchange
office; and
said exchange office comprises:
selection means for selecting pair information
of which reception level is largest from
among a plurality of received pair
information; and .
display means for displaying that a nearest
base station to a cordless phone
identified by a phone identification code
which is added to said selected palr
1nformatlon is the base statlon
identified by a base station
identification code of said selected pair
information.
14 The cordless phone system of claim 13, wherein

said selection means receives pair information from



tpe‘cordless phone, the |ocation detection operation can be done rapidly.
:Thus, the owner of the cordless phone can estinmate its own | ocation.
Moreover, in the present invention, a conputer is connected with an
exchange oam‘mmmmm&mntthe base stgtions, and the conputer detects

| ocation © >:based on pdair Tinformation generated by the
cordl ess phdne$. Fhrbugh t'hese operations, a plurality of cordl ess phones
are displayed on a display unit and | ocation control or the like is :
possi ble. Even in this nethod, |ocation estimation is possible using only
signals received by the cordl ess phones, so construction of the base
station does not becong ggﬁgggggﬁfﬁf g%%&iggén)ﬁ%né€1a5%?s ?ggﬁggﬁgggentlon,

by connecting a cordl ess n a personal® computer S€ arbitrary
place and conducting tﬁﬁfB@ﬁéQﬂ@ﬁ 8?”@Hﬁéﬂ reception level is largest

for each pair information of each cordless

phone; and
said display means displays that a nearest base
station to a cordless phone identified by a
phone identification code which is added to a
selected pair information is the base station
identified by a base station identification
‘code of said selected paif information for each
cordless phone.
15 A location estimation method of a cordless phone in
a cordless phone éystem having an exchange office, a
plurality of base stations connected with said exchange
office, at least one cordless phone for radio-
communication with said base stations and at least one
information processing unit, said location estimation
method comprising steps of:
transmitting a signal including a base station
| identification code identifying each base
station in each of said base stations;
receiving said signal including a base station
identification code transmitted from said
each base station and detecting a

reception level thereof in said cordless



Iooatlon estimation and | ocation displaying based on pair information,
Locati on di spl ayi ng becomes possible even if the cordl ess phone does not

conprise a control ecireui-t—foridetecting location or a display section.
Thus, ‘the constructlo §@|“&E ¢ord|ess phene becones sinple. In addition,

I n thls caseéuﬂ“ ! i‘on can be done using only signals received
by the cordl construction of the base station does not

- 19 - becone conpllcated CLAI M5

éhone; and
generating pair information indicating a pair
of said detected reception level and a
base station identification code included
in said reception signal corresponding to
said reception level in said cordless
phoné;
receiving said pair information from said -
cordless phone in said information
processing unit;
selection pair information of which reception
level is largest from among a plurality
| of received pair information in said
information processing unit; and
displaying a base station identified by a base
station identification code of selected
pair information as a nearest base
station ﬁo a cordless phone having
transmitted said pair information in said
_information processing uﬁit.
16 The location estimation method of a cordless phone
-in a cordless phone system of claim 15, said location
estimation method further comprising steps of:
adding a phone identification code identifying

itself to pair information in said cordless



1. « A cordl ess phone system conprising: an exchange office; a plurality of
base statio d with said exchange office, each of said base
stations havi neans for transpitting a signal including a base station
identificati oﬂ "Lﬂﬂﬂﬂmﬂl 9 t he trg_n§21' tting base station; and at Ieast
one cordl ess ! nqnnunicati W th said base stations, each
said cordl ess phone ha'ing: tletiection nmeans for detecting a reception |evel
of said signal including said base station identification code transmtted
from each said base station; and estimation neans for estimating a nearest
base station based on said reception |evel .of each said signal detected in
sai d detection neans andhsaig base station identification code included in
each sai d signal, wher ePH°%3f d estimation neans conpri ses: means for
generating pair | nfobiByion: f9r pEAFN SAlthAl 0Aladdldl 5ot ngnsakd detect ed
reception | evel and sal aSe STatt on Tdent 11 cation code orresponding to

each said signal; and meags:[efcSelGeldde o dadabakinhbar BELGD baYi Ng

the largest reception |e fromanong a plurality o d pair 1nformation
and estimating the basezgtahdfrdfeHddd @daMon in said cordless

phone;
selecting pair information of which reception level

is largest from among a plurality of received
pair information in said exchahgé office; and

_ displaying a base station identified by s base
station identification code of said selected
pair information as a nearest base station to a
cordless phone identified by a phone
identification code in said selected pair

information in said exchange office.



the’base station identification code of the selected pair information as
the sai d nearest base station di spl ay neans for displaying said estinmated
nearest base station. 2. The cordl ess phone system af_claim 1, wherein
each said cordl ess phone further conprises: neans for

infornation i ncludi ng said phone identification code to safo X C IO EH
office via an arbitrary exchange office; and said exchange office further
conpri ses: 21 exchange off.ice selection neans for selecting a said pair

| nformat 'R'tt?ﬁﬁt@gstﬂ}?oh d@i:if VKRB Ig‘gﬁgﬁ p’ﬁ’ﬁkfﬁ@ﬂﬂ}& ‘ﬁbNt Lol

- said pair I on ange o) ay neans aylng t he
nearest base stati RiIORDALES] FHONE IN SAID CORDLESS PHONE SYSTEM

ABSTRACT

Each base station (2A-2D) transmits a signal including its own identification code. A
cordless phone (3A-3C) generates a plurality of pair information corresponding to an
identification code to a detected reception level based on a signal from each base station (2A-
2D), selects pair information having largest reception level from among said plurality of pair
information, and estimates a base station (2A-2D) based on the pair information corresponding
to the selected reception level. The cordless phone (3A-3C) comprises a display section (17)
for displaying an estimated base station.

Fig. 1
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gﬁ?dless phone identified by the phone |dent|f|cat|on code of the said
.§%Iected pair information. 3. The cordl ess phone system of claim 2,

wherein said exchange office selection neans receives a plurality of said

pair information froma plurality of cordl ess phones and sel ects for each

cordl ess phone a said pair information hayjng the |argest reception |evel

fromanong the plurality of said pair information transmtted by tts

cordl ess phone; and said exchange office display neans displays the nearest

base station to a said cordl ess phone identified by a said phone
identification code of the pair inform

EI -ﬁel ected by.said exchange
of fice selection neans for said cordles Sﬂb e. 4.

~A cordl ess phone
system conpri sing: an exchange office; a plurality of base stations
connected with said exchange office; and at |east one cordl ess phone for

radi o- cormuni cation with saig,base stations.-wherein each of said base
stations conprises neans for,transnlttrhg a S|gnaL |nclud|ng a base stati.on

i dentificatijon code TUOemT i ng the/fransnlttlng base station;
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ehch said cordl ess phone conprises: detection neans for detecting a

.reception level of said signal including said base station identification

code transmitted fromeach said base station; neans for generating pair
informati on for each signal indicating said detected reception |evel and
sai d base station identification code coggesponding to each said signal
and neans for selecting a said pair information having the | argest
reception level fromanong a plurality of said pair infornmation and
estimating the base station identified by 22 the base station
identification code of the selected pair informati on as_a nearest base
station; display neans for displaying said estinmated nearest base station;
means for adding a phone identification code identifying said cordl ess
phone to said pair information;

m j
s
o — _
Q T
5 z 8/\. 38
. 0 N O (Z) =
= Q Z
Z 2 2
2 o W W
N w o
0 7] Z & Q
z = < =
o T
<Z:: < O <
T = = =
S e 0 2 & 2
T | 5| E 8~ & o |wd £
N = QA W =
U E Q = N~ o< o 8
1 < L @ o <A = o
= | E e mol| < E
i = = =
N 2| 2 N 8~ g2 2
. < =
o =
S ™ = S 9y =
Z (%3]
Q ¥ z N
Wi— Z O =z
o< 3 Wi= ~
=n D< o
omnd Z , <=A %
<
o o | 2 o W
& & w 9 O
U sl 6 N~ 9 =
@ E & $ s
< o
= O
- o -
N] © w 5 O
Y




3

means for transmtting a plurality of said pair information including said
phone identification code to said exchange office via an arbitrary exchange
of fice; and said exchange office conprises: exchange office sel ecti on neans
for selecting a said pair information having the | argest reception |evel
fromanong the plurality of received jr information; and exchange office
di spl ay neans for displaying the base station identified in said pair

i nformation sel ected by said exchange office sel ection neans. 5. The
cordl ess phone systemof claim4, wherein said exchange office selection
nmeans receives a plurality of said ﬁgygygffornation froma plurality of
cordl ess phones and selects for eac ess phone a said pair information
having the | argest reception level fromanong a plurality of said pair
information transmtted by its cordl ess phone; and said exchange office

di spl ay neans di spl ays said nearest base station to each cordl ess phone. 6.
A location estimation nethod of a cordl ess phone in a cordl ess phone syst.em
havi ng an exchange office, a plurality of base stations connected with said

exchange i?ce and at | east one cordl ess phone for radio-conmunication
with said se stations,,
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sai d | ocation estimation nethod conprising steps of: transmitting from each
said base station a signal including a base station identification code
identifying the transmtting base station; receiving said signal including
t he base station identification code transmtted fromeach said base
station in said cordl ess phone; 23 timting a nearest base station
“based on said reception | evel of each id signal and said base station
identification code included in each said signal in said cordl ess phone,
and di splaying the estimated nearest base station in said cordl ess phone,
wherein said step of estimating a negggit base station-conprises the steps
of ; generating pair information for A J%aid signal indicating said
detected reception level and said base station identification code
corresponding to each said signal; and selecting a said pair information
havi ng the | argest reception |evel from anong a
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quraiity of said pair information and estinmating the base station

»identified by the base station identification code of the selected pair

information as the .said nearest base station. 7. The | ocation estimation .
met hod of claim6, said |ocation estimtion nethod further conprising the
steps of: transmtting fromsaid cordl ggs phone said pair information

i ncluding a phone identification code identifying said cordl ess phone to
sai d exchange office via an arbitrar%:ﬁgfggstation; selecting a said pair
information having the |argest recepth vel fromanong a plurality of
received pair information in said exchange office; and displaying a said
base station identified by the base station identification code of said

sel ected pair information as the said nearest base station to said cordless
phone identified by the phone identification code in said selected pair

i nformation. 8. A cordl ess phone systgwrtvﬁﬁrr§rﬁg an exchange office; a

plurality of base stations connee%ed—vgﬁ xchange office, each of .
sai d base stations havi ng neans f@éﬂﬁ&ﬂﬁﬁ&ﬂééﬂﬂ] a |signal including a base
station identification code identifjacepiorigveh baise sit ati on;

Store as pair information

End of pair
information

Select maximum
reception level

Select base station
identification code
cotresponding to maximum
reception level

Display

base station? Dispiay

Add ID of base station
that registers location

Add ID of its own mobile unit

Transmission




at. | east one cordl ess phone for radi o-conmmuni cation with said base
sstations, said cordl ess phone having: 24 detection neans for detecting a
reception |level of said signal including said base station identification
code transmitted fromeach said base station: and neans for generating pair
information for each said signal indicating said detected reception |evel
and said base station identification codeggorresponding to each said
signal, and at |east one information processing unit having; nmeans for
receiving said pair information fronlsagﬂgﬁgédless phone; neans for
selecting a said pair information havin | argest reception |level from
anong a plurality of said received pair information; display neans for

di splaying a said base station identified by the base station
identification code of- said selected pair informati on as the nearest base
station to said

. Enter
pair information

.Check .
transmitted mobile unit
identification code

Store pair information
for each mobile unit

£nd of
pair information?

. Select
maximum reception level
for each mobile unit

. Select
base station identification code
corresponding to : .
maximum reception level

Display
. corresponding mobile unit
in a column of a base station
indicated by
selected identification code




cordl ess phone. 9. - The cordl ess phone system of claim.8, wherein each
¢said cordl ess phone further conprises: neans for adding a phone
identification code identifying said cordl ess phone to said generated pair
information; means for transmtting a plurality of said pair information

i ncluding said phone identification code to said exchange office via an
arbitrary exchange office: and said excHange office conprises: exchange
office selection nmeans for selecting pair information having the | argest
reception level fromanong the plurality of received pair information; and
exchange office display neans for diSﬁ] ipg the neargst base station to a
sai d cordl ess phone identified by the ﬂ e i.dentificationm code of the said
sel ected pair information. 10. The cordl ess phone systemof claim9,
.wherein said exchange office selection nmeans receives a plurality of said
pair information froma plurality of cordl ess phones and selects a said
pair information having th® Iargest’LQCEﬁTTUnngvel for each cordl ess
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25 sai d exchange office display means displays a said base station
.1dentified by the base station identification code of said selected pair
information as the nearest base station to a said cordl ess phone identified
by the phone identification code in said selected pair information. It. A
| ocation estimation nmethod of a cordl essphone in a cordl ess phone system
havi ng an exchange office, a plurality of base stations connected with said
exchange office, at |east one cordl ess phone for radi o-comunication with
sai d base stations and at |east .one information processing unit, said .
| ocation estimation method conprisingF§(@ of: transmtti'ng fromeach said
base station a signal including a base station identification code
identifying the transmtting base station; receiving said signal including

a base staﬁ( identification code transnltted fromeach said base statlon
and detectirfg a recept|0ﬁ1HeveI thereof in é&bd cordl ess phone;
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A4

generating-pair information for each said signal indicating said detected
reception |l evel and said base station identification code corresponding to
each said signal; receiving a plurality of said pair information fromsaid
cordl ess phone in said information processing unit; selecting a said pair
information having the | argest reception |level fromanong the plurality of
said received pair information in sai d¥nformation processing unit; and
di spl aying the base station identified by the base station identification
code of the selected pair information as a nearest base station to a
cordl ess phone having transmtted said pair information to said information
processing unit. 12. The location estimation nethod of -claim11, said -
~location estimation method further cfgRiging steps of: adding a phone
identification code identifying said cordless phone to said pair
information; transmtting said pair information including said phone
identification code to said exchange office via an arbitrary base stati on.

. Enter
. pair information

Store
each pair information

Select maximum reception level

Select base station
idetification code
corresponding to
maximum reception level

Display base station
of selected identification code




sel ectd ng Applicatiox brignesnNef 2
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28 selecting a said pair i nformati on havi ng the largest r
fromanong a plurality of said received pair information §

of fice; and displaying the base station identified by the
identification code of said selected pair information as

-station to a cordl ess phone identifiedjby the phone ident
-said selected pair information in said exchange office.

REFLACSMENT SHEET
i sal d exchangd

se U@L 897

near est base€

-27- estimation

met hod further conprising steps of: transmtting pair inf

marton added by

a phone i dent iAsi saclated wbdke thedabuvief gieregissai drt obiycliseds & Pivolapancse Paieoit

exchange office via an arbitra% base station in said cor

dl ess  phone;

DERIFRk e fit thdhatt.ey gprdiess phone reccives the

waves from base stations and measures their electric power. Then, it selecis three wavek
having the first strongest electric power to the third strongest eleciric power from among
the received wavés and detects three base station's ID codes from the waves.
Calculating distances to respective base stations based on the measured electric power,
the cordless phone finds its location based on map information.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide solutions for the aforementioned
problems.

According to one aspect of the present invention there is disclosed a cordless phone
system comprising: an exchange office; a plurality of base stations connected with said
exchange office, each of said base stations having means for transmitting a signal
including a base station identification code identifying the transmitting base station; and
at least one cordless phb_ne for radio-communication with said base stations, each said
cordless phone having: detection means for detecting a reception Jevel of said signal
jncluding said base station identification code transmitted from cach said base station;
and estimation means for estimating a nearest base station based on said receprion level
of each said signal detected in sajd detection means and said base station identification
code included in each said signal, wherein said estimation means comprises: means for
generating pair informaﬁon for each said signal indicating said detected reception level
and said base station identification code corresponding to each said signal; and means for
selecting a said pair information having the largest receprion level from among a
plurality of said pair information and estimating the base station identificd by the basc
station identification code of the selecled pair information as the said ncarest base station
display means for displaying said estimated nearest base station.

According to another aspect of the presemt invention there is disclosed a cordless

phonc system comprising: an exchange office; a plurality of base stalions connected



EPLACEMENT SHEET|

is largest fromanong a plurality of received pair -i nfor BJ
exchange office; and displaying a base station identified]|b
irdentification code of said selected pair information as

S base stati

heat 8stUlh 057

station to a cordl ess phone identified by a phone identifdc

hti on code in

bNn

said selected pair information. 12 A cprdl ess phone systefn conprising: an

exchange office; a plurality of base stations connected th said exchange

of fice, each of said base stations having nmeans for transmtting a signal

i ncl udi ngwith haidexeltampe officedend difléResicwordiad phdnd €oit faliviomneawaidmeanst at i on;
at | east one cordl ess phone for radi o-communication with said base
st at i ons, salidbasecitatiohs: suhepdin sach of said base stations comprises means for transmitting a

signal including a base station identification ‘code identifying the transmitting base
station; each said cordless phone comprises: detection means for detecting a reception
level of said signal including said base station identification code transmitted from each

said base station; means for generating pair information for each signal indicating said

. detected reception level and said base station identification code corresponding o each

said signal; and means for selecting a said pair informarion having the largest reception
level from among a plurality of said pair information and estimating the base station
identified by the base station identification code of the selected pair information as a
nearest _Base station; display means for displaying said estimated nearest base station;
means for adding a phone identification code identifying said cordless phone to said paic
information; means for transmitting a plurality of said pair information including said
phone identification code to said exchange office via an arbitrary exchange office; and
said exchange office compriscs:‘ exchange office selection means for selecting a said pair
information having the largest reception level from among the plurality of received pair
information; and exchange office display means for displaying the base station identified

in said pair information selected by said exchange office selection means.

According to still another aspect of the present invention there is disclosed a

location estimation method of a cordless phone in a cordless phone system having an
exchange office, a plurality of base stations connected with said exchange office and at
least one cordless phone for radio-communication with said base stations, said location
estimation method comprising steps of: ﬁammitting from each said base station a signal

including a base station identification code identifying the transmitting base station;

receiving said signal including the base station identification code transmitted from each -

said base station in said cordless phone; estimating a nearest base station based on said
reception level of each said signal and said base station identification code included in

each said signal in said cordless phone, and displaying the estimated nearest base station



havi ng: detection means for detecting a - 2 8 - recept iRBPLAUBMESST SHEBT
signal including said base station identification code tr#n edTtToNnNT
said each base station; and neans for generating pair infer
indicating a pair of a detected reception |evel and a bas

i dentification code included in a rec%ption signal correspo
reception | evel for each reception signal, and
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i said cordless phone, wherein said sicp of estimating a nearest basc station comprises
the steps of: generaling pair information for cach said signal indicating said detected
reception Jevel and said base station identification code corresponding to each said
signal; and selecting a said pair information having the largest receprion jevel from
amdng a pluyrality of said pair information and estimating the base station identified by
the base station identification code of the selected pair information as the said nearest
base station.

According to still another aspect of the present invention there is disclosed a
cordless phone system comprising: an exchange office; a plurality of base -stations
connected with said exchange office, each of said base stations having means for
transmitting a signal including a base station identification code identifying each base
station; at Jeast one cordless phone for radio-communication with said base stations, said
cordless phone having: detection meaﬁs for detecting a reception level of said signal
including said base station identification code transmitted from each said base station:
and means for generating pair‘in&)rmation for each said sigﬁal indicating a detected
reception level and a base station identification code corresponding to each said signal,
and at least one information processing unit having; means for receiving said pair
information from said cordless phone; means for selecling a said pair information having
the largest réception level from among a plurality .of said received pair information:
display means for displaying a said base station idemified by the base station
identification code of said selected pair information as the nearest base station to said
cordless phone. |

According_. to yet another aspect of the present invention there is disclosed a
location estimation method of a cordless phone in a cordless phone system having an
exchange office, a plurality of base stations connecied with said exchange office, at leas!

" one cordless phone for radio-communication with said base stations and at lcast onc
information processing unit, said location estimation method comprising sieps of:

transmitiing from each said base station a signal including a basc siation identification




_ - ' GNT CH
at | east one information processing unit having; neans f;”fﬁp' EMENT S"‘EEJ‘
pair information fromsaid cordl ess phone; neans for selgcfting, pair ' '
sinformation of which reception level is largest from anohgja 1p1 Jﬁ&—l 199}
received pair information. display neans for displaying |hpt_a._nearest
station to said cordl ess phone the base station identifi Fd by a base
station identification code of selecgéed pair information

code identifying the transmitting base station: receiving said signal including a base
station identification code transmitted from each said base swation and detecling a
reception level thereof in said cordless phone; generating pair information for each said
signal indicating said detected reception level and said base station identification code
corresponding to each said signal; receiving 4 plurality of said pair information from said
- cordless phone in said information processing unit; selecting a said pair information
having the largest reception level from among the plurality of said received pair
information in said information processing unit; and displaying the base station identified
by the base station identification code of the selected pair information as a nearest base
station to a cordless phone having transmitted said pair information to said informacion
processing unit. | |
BRIEF DESCRIPTION OF THE DRAWINGS

This and other objects, features and advantages of the present invention will
become more apparent upon a_reading of the foll'owing detailed description and
drawings, in which:

Fig. 1 is a system diagram of a first emabodiment of the present invention;

Fig. 2A s a figure showing a format of a down Jink signal from each base station;

Fig. 2B is a figure showing a format of an up link signal transmitted from each of
the cordless phones 3A to 3C; |

Fig. 3 is a block diagram of the cordless phones 3A to 3C;

Fig. 4 is a figure showing a construction of a control circuit 18;



-29- 13 The cordl ess phone system of claim 12, wherein said
further conprises: neans for adding a phone identification c
itself to generated pair information; nmeans for transmttingl|s
i nformati on added by said phone identification code to said
via an arbitrary exchange office; and said exchange office c

sel ection neans for selecting pair_information of which rece ti

| argest fromanong a plurality of received pair information
means for displaying that a nearest

phone can be found.
in Fig. 6, an operation flow chart of the computer 4
is shown.

Described as above, in the present invention, the

cordless phone can independently estimate a nearest base-

station, so the owner of the cordless phone can find its
own location. Each base station does not need to
comprise means for detecting reception levels of signals
from the cordless phones, so the construction becomes
simple. In addition, it is no need to conduct
complicated sequences to transmit/receive signals
to/from the cordless_phones when estimating location in
the cordless phone, the location detection operation can
be done rapidly.

Next, the second embodiment is exp}aiﬁed.

In the second embodiment, the control circuits 18 in
the cordless phones 3A to 3C only generate pair
information. Estimation of the nearest base station is
functioned by the pérsonal computer that is se£ at an
arbitrary place.

Fig. 7 is a system diagram of the second embodiment.

 In this figqure, the system construction is the same as
that of the first system in Fig. 1 except for the
personal computer 50, so explanations for the ccmponents

‘having the same numbexr as that of Fig. 1 are omitted.
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base station to a cordl ess phone identified by a phone i dggtit
which is added to said selected pair information is the bped
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i nformat i o_ndm'T phone system of claim 13, wh
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CLAIMS
l. A cordless phone system comprising: -
an exchange office;
a plurality of base stations connected with said exchange office, each of said basc
stations having means for transmittihg a signal including 2 base station identification
code identifying the transmitting base station; and

 at léast one cordless phone for radio-communication with said base stations, each

- said cordless phone having:

detection means for detecting a reception level of said signal jncluding said base
station identification code transmitted from each said base station; and

estimation means for estimating a nearest base starion based on said reception leve]
of each said signal detected in said detection means and said base station identification
code included in each said signal, wherein said estimation means comprises:

means for generating pair information for each said signal indicating said detected
reception level and said base station identification code corresponding to each said
signal; and |

means for selecting a said pair information having the largest reception level from
among a plurality of said pair information and estimating the base station identified by
the base station identification code of the selected pair information as the said nearest
base station |

display means for displaying said estimated neareét base station.
2. The cordless phone syétem of claim 1, wherein each said cordiess phone further
comprises:

means for adding a phone identification code identifying said cordless phone 10 .said
pair information; and

means for wansmitting a plﬁrality of said pair information including said phone
identification codé to said exchange office via an arbitrary exchange office; and

said exchange office further comprises:



sald di spl ay nmeans displays that a nearest base station ,:_,M

i dentified by_ﬁ,_phgne—r—dent'rﬁ’c‘at i on code which is added @&%MBN@

information is the ba jidentified by a base stat] off%
code of said m\‘m ﬁ rmati on for each cordl ess phpn

| ocation esti sof*a cordl ess phone in a cordl gsg pt
havi ng an exchange office, a pluralita of base stations cpnaaei A S
exchange office, at |east one cordless phone for radio- cpmmuni catlon with
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i n each

exchange office display means for displaying the nearest base station tu a said

cordless phone identified by the phone identification code of the said selected pair
- information.

3. The cordless phone system of claim 2, wherein said exchange office selection
means receives a plurality of said pair information from a plurality of cordless phones
and selects for each cordless phone a said pair informatien having the largest reception
level from among the plurality of said pair information transmitted by its cordless phone;
and |

said exchange office display means displays the nearest base statiop to a said
cordless phone identified by a said phone identification code of the pair information
selected by said exchange office selection means for said cordless phone.
4. A cordless phone system comprising:

an exchange office;

a plurality of base stations connected with said exchange office; and

at least one cordless phone for radio-communication with said base stations,

wherein |

each of said base stations comprises means for transmitting a signal including a
base station identification code identifying the transmitting base station;

each said cordless phone comprises:

detection means for detecting a reception level of said signal including said base
station ideotification code transmirted from each said base station;

means for generating pair information for each signal indicaling said detected
reception level and said base station identification code corresponding to each said
signal; and .- '

means for selecting a said pair information having the largest reception level from

among a plurality of said pair information and cstimating the basc station idemilicd by



receiving said signal including a base station identifica BEHA;EMENF SHEET
transm tted fromsai d each base station and detecting a rdgcg¢ption |evel
* t her eof | -31- phone; and generating paiir ji n1arJUi 99y
indicatin !Hmmllm “muudet ected reception level and a page station

I dentificakl on coder | rscl mded in said _reception signal corfespondi

recept ion level in said cordless phc?t?e; receiving said palr.informtion (f
fromsaid cordl ess phone in said information

the base smtion identification code of the selected pair informacion as a nearest base

station; . -

display means for displaying said estimated nearest base station;

means for adding a phone identification code identifying said cordless phone to said
pair information;

means for transmitting a plurality of said pair information including said phone
identification code to said exchange office via an arbitrary exchange office; and

said exchange office comprises; _

exchange office selection means for selecting a said pau' information having the
largest reception level from among the plurality of received pair information; and

exchange office display means for displaying the base station identified in said pair
information selected by said exchange office selection means.
3. The cordless phone system of claim 4, wherein

said exchange office selecuon means receives a plurality of said pair information
from a plurality of cordless phones and selec,ts for each cordless phone a said pair
information having the largest reception Jevel from among a plurality of said pair
information transmitted by its cordless phone; and

said exchange office display means displays said ‘nearest base station to cach
cordless phone. _
6. A location estimation method of a cordless phone in a cordless phone sysiem
having an exchange office, a plurality of base stations connected with said exchange
office and at least one co;dless phone for radio-communication with said base stations,
said location estimation method comprising steps of:

transmitting from each said base station a 'signal including a base station
wdentification code identifyiog the transmitting base station;

receiving said signal including the base station identification code transmitted from

each said basc station in said cordless phone:
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displaying the estimated nearest base station in said cordless phone,

wherein said step 6f estimating a nearest base station comprises the steps of:

generating pair information for each said signal indicating said detected reception
level énd said base station identification code corresponding to each said signal; and

selecting a said pair information having the largest reception level from among a
plurality of said pair information and estimating the base station identified by the basc
station identification code of the selected pair information as the said nearest base station.
7.  The location estimation method of clalm 6, said location estimation method further
oompnsmg the steps of:

transmitting from said cordless phone said pair information including a phone
identification code identifying's'aid cordless phome o said exchange office via an
arbitrary base station;

sclecting a said pair information having the largest reception level from among a
“plurality of received pair information in said exchange office; and

displaying a said base station ideniified by the base station identification code of
said selected pair information as the said nearest base station to said cordless phone
identified by the phone identification code in said selected pair information. |
8. A cordless phone system comprising:

an cxchange office;

a plurality of basc stations connected with said exchange office, each of said base
stations having means for transmitting a signal including a base station identificarion
code idenifying each base station;

at lcast one cordless phone for radio-communication with said basc stations, said

cordless phone having:
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. station identification code transmitted from each said base station: and

means for generating pair informartion for each said signal indicating said detected
reception level and said base station identification code corresponding to each. said
signal, and
at least one information processing unit having;
means for receiving said pair information from said cordless phone;
meaps for selecting a said pair information having the largest reception level from
émong a plurality of said received pair information;
display means for displaying a said base station identified by the base station
identification code of said selected pair information as the nearest base station (o said
cordless phone.
9.  The cordless phone system of claim 8, wherein
each said cordless phone furthér comprises:
means for adding a phone i;ientifmation code identifying said cordless phone to said
generated pair information;
means for transmitting a plurality of said pair information including said phone
‘identification code to said exchange office via an arbitrary exchange office; and
said exchange officc comprises:
exchange office selection means for selecting pair information having the largest
reception level from among the plurality of received pair information; and
exchange office display means -for displaying thc nearest base station to a said
cordless phone identified by the phone identification code of the said sefected pair
information.
| 10. The cordless phone system of claim 9, wherein said exchange office sclection
means reccives a.plurality of said pair information from a pluralily of cordless phones
and selects a said pair information having the largest reception level for cach cordless

phone; and
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said exchangc office display means displays a said base station identificd by the
base station identification code of said selected pair information as the nearest base
station to a said cordless phone identified by the phone identification code in said
selected pair information. _
11. A location estimation method of a cordless phone in a cordless phone system
having an exchange office, a plurality of base stations connected with said exchange
office, at least one cordless phone for radio-communication with said base stations and at
least one information processing unit, said location estimation method comprising steps
of:

transmitting from each said base station a signal including a base station
identification code identifying ﬁie transmitting base station;

receiving said signal including a base station identification code transmitted from
each said base stacion and detecting a reception level thereof in said cordless phone;

generating pair information for each said signal indicating said detected reception
level and said base station identification code corresponding to each said signal;
| receiving a plurality of said pair ioformation from said cordless phonc in said
informartion processing unit; |

selecting a said pair informatiop having the largest reception level from among the
plurality of said received pair jnformation in sajd information processing unit; and

displaying the base station identified by the base siation identification code of the
selected pair information as a nearest base station to a cordless phone having wansmitted
said pair information to said information processing unil.
12. The location estimation method of claim 11, said location cstimation method
further comprising steps of:

addiné a phone identification code idcntifying said cordless phone ta said pair
information; '

transmitting said pair information including said phove identification code to said

exchange office via an arbitrary base station;
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selectixig a said pair information having the largest reception level from among a
plurality of said received pair information in said exchange office; and

displaying the base station identified by the base station identification code of said
selected pair information as the nearest base station to a cordless phone identified by the

phone identification code in said selected pair information in said exchange office.
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A CORDLESS PHONE SYSTEM AND A METHOD FOR ESTIMATING LOCATION OF
A CORDLESS PHONE IN SAID CORDLESS PHONE SYSTEM

ABSTRACT

Each base station (2A-2D) transmits a signal including its own identification code. A
cordless phone (3A-3C) generates a plurality of pair infomiation corresponding 1o an
identification code to a detected reception level based on a signal from each base station (2A-
2D), selects pair information having largest reception level from among said plurality of pair
information, ahd estimates a base station (2A-2D) based on the pair ﬁ:fommﬁon (;orrcsponding
to the selected reception level. The cordless phone (3A-3C) comprises a display section (17)
for displaying an estimated base station. |
Fig. 1 _ .



