QHE CBVVUNI CATI ON- SYSTEM AND METHODEOR REGQ STERI NG LOCATI ON OF A
‘LUE- TERM NAL I N THE MOBI LE COVMUNI CATI ON SYSTEM

GROUND OF THE | NVENTI ON This invention relates to an art for
i‘sltering | ocation of a nmobite termnal in a nobile conmunication

tem nore particularly, to an art for nmking an exchange office: =+ [/
oghi ze a radi o zone where the nobile Termnal exists to control

ni cati on. Conventional ly, nethods for maki ng an exchange office
trol location of a nobile termnal that noves in a plurality of radio
es| made up by a plurality ' of base stations are proposed, for exanple,
of—then1is di scl osed i n Japanése Patent Laid Open No. 71226 (1989).
this nmethod, a location display unit provided in an exchange office

ei Ves | ocation i nfor natHEI& COMMBIGATIONCSYETRM 2 wel| as a nobile

m pal nunber and displa t he Iocatlon |nformat|on of a nobile
m nal . Then, “F&% ﬁ#@ 2 MOREIE, FHRE¥As nd
trblled In this c hod, as shown in
. b6 for exanple, a pl %aﬁ%%%gkééﬁﬁ?, are connected
h an exchange office A The base stations make radio zones Z1 to.Z3,

pectively. A nobile term nal ‘
BACHGROUND orm INVENTIOK

This J.nvem'ion relates to an art for registering location

ﬂé.l-loﬁﬁﬂ—'ONooﬁmﬂw

of a mobile temmal in a mobile communication system, more
parr.icul_atly, to an art for making an exchange office.
recognize a raéit;' zone where the mobile terminal exists to
control commnica.'tioh.

Conventionally, ‘methods for making an exchange office
contrel location of a mdhile terminal that moves in a
plurality of zadid lzones made up by a plurality of base

_ stat:.ors are pronosém fox example, one of them is
aisclqsgd in Japanese Parent Laid Open No. 71226 (1989).
In this me’.:hod, 4 lc;cation -display it provided in an

exchange office receives location information of a mobile

terminal as well las. ; mobile terminal number aad displays

the location mrorma%ioﬁ of a mabile terminal. Then,

location of tke mobzle terminal is recagaized and

controlled. Co T , o )
In this convem;ic;n'al 1dcation control rﬁethod, as shown in .

Fig.” § for exampls,’ & pi‘hz'-ality of base stations Bl to B3

ate '.:.onneﬁt.@d with a.a excbang-e office A, The base stations

make zadio 2oNLE 31 to 73, respectively. A mobile terminal -
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C.receives receivabl e one or nore control signals fron"; the basey
ns—t+f—there are plural control sigmats, the nobile terntnal C
ers its location to a base "station having transmitted a controll
of which reception level is largest. According to this |ocation

i stiration, the exchange office A acquires location information of the

ile termnal via a base station - having been registered the | ocation. .
| ocation information acquired is Wi%pl ayed on the location display

t grovided in the -exchange office ‘A - I n such a conventional nethod,

n t
il6
e f
ept
ati

he nobile term nal noves to an area of a base station to which the
termnal registers its location overlapped with a- neighboring radto
roman area not overlapped with the neighboring radio zone, if a

on 1 mor eV Foealfiiie Bad"5F iyl BB, ABRRPFJeRdR, 0, 0 (1O

er its | ' a [ ' j Ok¢ readi 0 zone
i|f the rtggt&aggnklﬁzg’&gﬁn% s% g%#f%mggﬁg&aeﬁgg?i #Qé}%alssg station

ger t harcremobddeptaoming @ refistadlitsi Iomtion Base wdsa i on to
the nmobile termnal registers its |location. Therefore, the exchange

b A can st@ationc bgwing transmikbedobidoatyroel ndigualCofiasbindved to the
zone of nei ghhori ng base stati on. .
reception lével is larzgest. According to this location
registration, ‘the exchange office A acquires location - ) /

information of the mobile temminal via a base station
- having been registered the location. The location

information acquired is disblayed on the location

display unit provided in the exchange office A.

' In such a ¢orventidnal method, when the mobile
terminal moves totan'. 'a'rea of 4 base sta'tion to which the
mnl:;ile 'ﬁeminal registers its location overlapped with a
neighboring radié zone from an.area not overlapped with
the n.ei'ghi:oring rad:i:o zone, if a reception level of
signal from the base station having been registered the
location is more than a preset level, the mobile

terminal does not registar its location to the base ) )

station of the neighboring radio zone even if i:he
reception levei of signal from the nei:jhboring’ base
station is ldrger than thé reception level of signal
from the base station to which the mobile terminal
_ regis*ers its location. Therefore, the exchange office 2
' ' can nét recognize that the mobile tgrminal C has moved
| to the radio zone of neighboring base station. . .
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To solve this prdbl em it is considered to nmake the nobile

mnal is in an area where
ion | evels from nei ghboring base stations are nearly equal, the

g nobile termnal may frequently change the base station to be

ered location. As a result, it may occur confusion on |ocation

an obj ect 1 soleePtRESHrdblea)ti0nst ossideaelnto miX @ment i oned
NS . It is another object of the present invention to provide
commnhohillentemm enupixe gecept inrolevhls afxem anedi atel y cont
on registration a nobile terninal in an exchange office. -
anot her PéBFé%%tibf"f ﬂ?@sﬁr statkons, 3pd t7egi st er Jp#-'o\#’Gét&%reﬁ%od f or

eri .ng | Q°BE58 sl for BBt Cransmits a signal of lazgest

reception lével in the area where radio zones overlap. -
In this method, the mebile terminal can register its
J.o’ea.ﬁioh to the nearest base scation, so the exchange
office can prq_peﬂy control lacation of the mobile
terminal.

However, in tl:_u.s method, if the mobile terminal is in
an area where reception levels from néig’hboring base

stations are nearly equal, the moving mobile terminal o

location. As a result, 'ir. may occux canfusion on
location control of the mobile terminal.
SIMMARY OF THE INVENTION
It is an object of the presént invention to solve the

aforementicned problems.

] It is gnother abject of the present invention to

: provide a mobile communication system enabling to .

l properly and ime&ié.te]g control locatlon registration

| of a mcbile terminal in an exchange office.. ,
**It is sm.n anot.'.her object of the present invention to
provide a metho:i foz :egi:te:ing location of a mcbile
terminal _wherein an ex_change office can imed:.atellf_
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may frequently change the base station to be registered .

conpare reception levels froma plurality of base stations and
er its location to a base station that transmts a signal of |argest
ion level in the area where radio zones overlap. In this nethod,
ile& termnal can register its location to the nearest base station,
exchange office can properly con'g_r?l_location of the nobile termnal.
veér, in this nethod, if the nobile Ter
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I nal wherein an exchange office can imedi ately :

. confirmlocation of a nobile terminal and properly conduct

tion control of the nobile term nal. The obj ect of the present
ntion is achieved by a nobile comunication systemhaving a plurality
aseé stations, each of the base stations makes a radio zone, and a

| e:term nal that nmoves in the radio zones and registers l.ocation of
nmobile terminal to a predetermnéd‘b‘ase station, wherein the npbile
I nal conprises location registration neans for detecting réception
s of signals fromthe base stations, «calculating a difference between,
rgést reception |evel and a second | argest reception | evel and '
stprlng | ocation of the nobile termnal to a base station having )

or | than acBPEh, otdSe B2 Huns 16 Flldifiy BUF polORY ") OO 1

| a

i ngent|.on i s buhlh@f LitiencCeoiral BBt Ol ol 16CEASIMIAILNY | Ocation of a
moi | el terminal in a nobile comunication systemhaving a plurality of -
bage sfations, anehobfietbenbhane pratentndnvemtiom dsr achiewahdy and a nobile

I ndl that noves in a plurality of radio zones, in the nobile termnal,
ri §| ng stopBilé:communicgbionsysten having it Qlwalrlédfepfl bseevel s of a

,: stations, each of the base stations makes a radio zone,

and a mobile terminal that moves in the radio zones and
registers location of the mobile terminal to a

! p_redeterinined base station, wherein the mobile terminal
comprises location registration means for detecting
reception levels of signals from the base stations,

'calc:ulating a difference between a :Largast' zecépt:ion ' . /

_ level and a second lar:lcj;est reception level and : A
| registering ldcation of the mobile terminal to a base

station having tténé’miﬁted a signal of the lazgest

reception level ‘when the difference is larger than a

preset threshold value. |

The object of the present invention is further

achieved by a .methéd foi‘ registering location of a

mobile terminal’'in a‘ mobile commnicatiotx sysr.eni having

a plurality of baée 's'icé;t:ions, éach of the bage stations

rakes a radlo .zoml', anél 5. mobile terminzl that moves in

a pluxalz.ty of Fadis’ zones, in: the mobile term:.nal. . .

' - Shiprising stips aF: ' ' "' ) /

‘datecting a plurality of raception levels of a =
| nlurald.ty of sz.gnals £rom the hase stations;

! ' . te !
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al fty of signals fromthe base stations; :

selecting a | argest reception |evel and a second

est reception level fromanong detected reception |evels;
ul ating a difference between the |argest reception | evel and.
second | ar gest reception |evel; and ‘regi stering N
tion of the nobile termnal to a ~ base station having )
smitted a signal of the 7 d&rgest reception | evel when the
erence i s | ager than a preset threshold val ue. In the

enf invention, changes of location registration are not conducted in
reqg where reception levels of signals from nei ghboring base - stations
nearly equal and a change of location registration is conducted when a

erence of receeéw&m‘,ﬁ\aelxﬁreés@waabewmm 4RO skhaida preset

shpld value as th |l e term nal hoves. So the frequency.®sf

gi hg | ocation regi JYarjdsenréeggiion Levelafdononiony detected ocat i on
rol in the exchange office becones avoidable. Furthernore, the

ange office conpri seepriosalewels;di splay unit for displ aying | ocation
he; nrobile termnal. The location display unit has a map indicating
calculnt:mg a difference Petween the largest

:egeption level and the second largest

reception level; and
reglstexing location of the mobile terminal to a

base .station having transmitted a signal of the -

largest reception level when the difference is . ‘
. lager thad a preset threshold value.

' In the present ‘inbtiition, chinges of location

' registration are not &Ebnducted in an area where
reception levels of siéhals from neighboring base
stations are néarly equal and a change of lacation
ragistration is conducted when a difrei:ence of reception

levels of signals becomes lé.ger' than a preset threshold

. value as the mobile terminal moves. Sc the frequency of
changing location registration becomes low and confusion
of location cont¥el in the exchange office bacomes | ) /'
avoidable. o - \

Furthermore, the exchange office comprises a J.ocar.;‘.on - T
display unit for displaying location of the mebile
terminal. The location display unit has a map indicating
divisions of the base stations and displays lbcat.ion of
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the base stations and displays |ocation of the mobi | e

di vlsi ons of

tergingl in a division of the base station

- 6- according to a signal froma base station having been registered
| oclgti on of the nobile terminal. As a result, |ocation of the nobile

terg ngl can be confirnmed imediately. BRI EF DESCRI PTI ON OF
THHR DRAW NGS This and other objects, features and advantages of the
prllent] i nvention will become nore apparent upon a reading of the

f ol@owijng detailed description and dfaw ngs, in which: Fig 1

Il |@stnates a systemconfiguration of a first enbodinent; Fig. 2is a
figereifor explaining a signal fornat; Fig. 3is a bIock di agram of_a
nol@ |l e term nal; Fig. 4is a flgure showing a typical status of
redkption | evee gobiilanebsiinal Thls GLuisius!sRiBe BasySéamieANT i guration
of second enbodlnent and Fig. 6 is a figure for explaining a prior

dlnent

€bl &Fs i 1 PRESE ARBRs € \BGRIUBNRSring Adeiy St

ditrent of the present invention is descri bed. In the first

t vieegiatiesedohocatinn of| the mobile fersisfRlotAdra result,

location of the mobile terminal can §e confirmed
{mmediately. |
' BRIEF DESCRIPTION OF THE DRAWINGS'

This and other objects, features:and advantages of the

- present invention will Yecome more apparent upon a

reading of the following detailed description and
drawings, in which:
_ Flg. 1 illustrates a system.configuzation of a first
embodimant;
Fig. 2 is a figure for expl&ining;a signal format;
Fig. 3 is a block diagram of a mebile terminal;
| 'Fig. 4 is a figure shgwiqg a typical status of
reéeption levels of signals;
Fig. 5 iliustrates a system confiquration of a second
embodiment; and _ _
' Fig. 6 is a figure for explaining a prior art.
DESCRIETION OF. THE PREFERKED EMEODIMENTS
A first embodiment of the present invention is

. dbscribed

«n.In the first embodiment, twa rad;o zones part;ally

ave:lap each other.
Fig. 1 illustrates a system configuration to explain

Thls Sheet Has Been R,
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]J Il lustrates a systemconfiguration to explain the fi rst enbodi nent

F
of @ he present invention. _ -7- I n
th system a plurality of base stations Bl to B3 make radio zones Z1 to
Z3R respectively. radio zones of neighboring base stations partially
ovigrl ap each ot her. The base stations Bl to B3 are connected to an
exfhange office A, respectively. The baie stations Bl to B3 can '

e

nsmit/receive a signal to/fromthe” exchange office A The exchan'ge

of @ cel A has a location display unit D. The location display unit D has a
majgwhere | ocation of- the -base stations Bl to B3 is registered and a .

no Iel termnal Cis displayed on the map according to the base statieon
hali ngl been registered location of the nobile termnal. Wen the nobile )

m mal C cu hHhD Hﬁf‘égi | t e station B3, for

rrplie, t he Eﬁrr%br?:‘fyeﬂ{ erm na |J§s5%§;%éy%§ml %nt%%gt I Vision of the base

tign B3 on tha tRESt $psteti, SRl pluriliityDos sthbBgogx aanrgengffice A can
i(r]lmexistence of the - nobile terminal C4gs it is in the vicinity of the

at ilon of thekexpslisx zones 3. LoAG3prxi vehys xhatim zonée afkchange

ice A can copduct |ocation.control of _thd nobile terminal C Next, a

nal used fWRLIHROTLA RARE FLALLORERATtHadlY overlap each other. .

|
The base stations Bl to B3 are connected to an

exchange office A, respectively. The base st:ations Bl to
| ‘B3 can transmit/receive a signal to/from th.e exchange
| office A.
rn_e exchange office A has a location display unit D.

The location disp1a§ unit D has a map where location of
|

~ered and a mobile

the base stations Bl to B3 is regi

terminal C is displayed dn the map écording to the base )
staction haviag been registe#ad location of theg nmobile
, terminal. Whea the mobild terminal cuzréntlyi registers
its 1location to th.é"ba‘s'e station B | for éxa'mple, the
5 mobile terminal € is displayed in division of the -
base stacion B3 on the location di: lay unit D. Then,
' the exchange Qffice A can confirm ekistence of the
mobile terminal € as it is in thé cinity of the
location of the base étation B3. Acpording to this data,
the éxchange officé A can conduct lpcation control of
the mobile term i_r;é:l C
. Nozt, a signel vied for the embodiment is described. e \ /

o

N .
A sigmal format used for the em::ldimt is the same as

that of Persosal Handy-phene System| (referred to as PHS,
- 1

-
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nal format used for the enbodinent is the sane as that of Personal

A si

Hand phone System (referred to as PHS, hereinafter).

- 8- i In PHS, a TDVA frame is used for a transm ssion/reception

signfl . A TDVA frame has four slots for:transmi ssion and reception, . -
respgctively. The signal format of each slot has a transm ssion ' /
I den |f|,cat|on code and a reception |den§|f|c)at|on code as shown in Fig. \)
2. | the present enbodinent, the nobilé& ternminal Cidentifies the

trangm titer of a reception signal using the transm ssion identification

codefl The above signal format is describes in detail in "PERSONAL HANDY

P SYSTEM RCR STANDARD VERSI ON 1, RCR STD-28" issued by Research & -
Deveoprent Center for Radio System (RCR) on December 20, 1993. Next ,

t he Bongrete cidedub@tben, of the nobile termnal Cis described. Fi g.

3 ia bl ock diagram of the nobile termnal -C In Fig. 3, the nuneral 1

i's radi o secti otn fRHS, aeITMA ifrgmeiignakedformat he base stations Bl to B3.
The gungral 2 is a level detection section for detecting a reception |evel
of regei ved &rgnmnisnonfmmirqnegxm #r P finage. bas afqucepti on si gnal
bas bn a tra S |on | dent,i fi,cation code included in the reception
sigfhl {f two §t #87 E?W h% s £RCEPtion, respectively.

signal format of each slot has 2 tramsmission
identification code and a reception identification code

| as shown in Fig. 2. In the present e_mb;odiment, the

‘ . mobile terminal C identifies the transﬁitter of a | /'
recaption signal using the transmission identification )

! . code. The above signal format is descr!ibes in detail in
"PERSONAL HANDY PHOME SYSTEM RCR sr‘m’m: VERSION 1, RCR
l ) S’I'D-ZS" :.ssuad by‘R'eéaarch & Dévelopment Cantér 'for !
_' Radio System (RCR)'Ga Becember 20, 1993. |
' Next, the concrete configuration of the mcbile
j terminal C is described. | |
i I:‘:Lg. 3 is a block diagram of the moh:.le te:m:.nal C.
! In I:‘:.q 3, the numeral 1 is a radio section fcr
I recez.vmg signals from the base stations Bl to B3.
The numeral 2 is 2 level detection se:t:.on for
detacting a :eception level of a received signal. It ' s/
| :.dent:.fz.es each transmitter of a reception signal based '
on ‘a transmission ldentification code included in the

Y
s

Téception signal if two raception signals have baean
input. Also, it generatas identification information
indicating a transmitter of the signal based on the

Sheet Has Been RTlaced
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Al'so, it generates identification information. indicating a Y

i np,
tragsmitter of .the signal based on the transgission identification code
i ncudeld in a reception : -9- si gnal
of ich reception level is larger than the others and-outputs it to a
bas|g stlation setting section 7 described |ater. The nuneral 3 is a
cal gul gtion section. It calculates an absolute value of a difference of

tijon levels of two signals output3fromthe |evel detection section 2.
nuneral 4 is a threshold value setting section, wherein.a threshold

e ils preset in advance. - The nuneral 5 is conparison section. It

ares a reception level difference output fromthe cal culation section
d tthe preset threshold value in the threshold value setting section 4

617 er reeontERigr, SheBkLEL ool P, PR AR OIE' o “RiRokoinr o B (¢
 f t QL =1 I T f s Styal hWeh th bi
1 °c cubtaf B M ErEbrlon Te0PRS kL] BT 01T LS

ion setti ggnacstiml outhels idGd ACBRLOEraRI0A! SEkL 0Ty SREa¥iRMENL Si gnal

nput, the base station setting section 7 coqpares a base station
cated by andegerindd aatakored in the nenory

The numeral 3 is a calqula:ion sectiLn. It calculates

an sbsolute value of a difference of reception levels of SN

' two signals cutput from the level defeLtion saction 2.

The numeral 4 is a threshold value 4etting section,
wherein a threshold value is praset ip advance. -

The numeral 5 is comparison sectionj It compares a
raception level difference output from_the calculation

section 3 and the presat threshold val?e in the

; threshold value setting secgion 4 and butputs a location
registration requirement signal when the reception level
difference is larger than the threshold value.
The numeral 6 is a memeory for Storiﬁg an identifier of
é base station to which the mobile tefminal C currently R /
registers its. location. : ' \]
The numeral 7 is a base station setting section. When
the location registration requirement signal is input,
the basa station setting section 7 compares a base
étatiqn indicated by an idantifier stored in the memory
6 and a basa statlaon indicated.hy jdentification |
information output from the-lével datection section 2.
When the base snatiﬁn indiénted.hy the identifier and

‘This Sheet Has Been RTi a
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ifier
, Whe
at ed
trati
descr
sett
bi | €

a ba%e station indicated by identification

I nformati on output from
etection section 2. \Wen the base station indicated by the
the base station indicated by the identification
information-are different each other, the base station
egi sters locati-on to the base station - indicated by the
lon information and updates the content of the nenory 6 by an
of the base station to thpEoiL new y has registered |ocation.
N a base station indicated by an identifier and a base station
py identification® information is the same each other, |ocation
pn i s not conduct ed. Next, operations of the first enbodi nent
bed.. Here, a threshold value set in the threshold val ue
ng section 4 is 5 dBin the follow ng explanations.. [ Case- 1]

terphddage istathoh NEhdiedted by ithbheadmsiricakabhon B3. (In this

and
setting

t he

mobi | e term na
hat idffoxwatiilon feanditder@nt seach bhberzdrhe Basef stilidmse station

bile term na

Cis shown by a solid line in Fig. 1) Her e,

| C can receive a signal fromthe base station B3
setting section 7 registers location to the base station )

information and updates
an identifier of the base

indicated by the identifica
| the content of the memory 6

station to which it newly has yegistered location.
icated by an identifier

While, when a base station i
and a base station indicatedfy identification
information ié the sama each.éther, location
registration is not conducted.
Next, operations'of’the first embodiment are
described.
He;e, a threshold value set in the threshold value

level setting section 4 is 5 dB in the fallowing .
éxplanations. | |
[Case~1]

The mobile tarminal C is in the 20ne 23 of the base

station B3. (In this case, the mobile teiminal C is

—_—
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shown by 2 solid line in Fig. 1)

Here, the case that the mobile terminal C is in the
zone 23:of the base station B3, the mobile rerminal C
can receive a signal from the base station B3 but can

- mot receive a signal from the base station B2 is
explained. Where, the mobile terminal C had registezed

its location to. the base station B3.
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not @ ecei e a signal fromthe base station B2 is explained. Were, the

nob mnal C had registered its location to the base station B3.

Fir thg nobile termnal -C receives the signal from t he

bas atijon B3 with the radi o section 1. The | evel detection section 2
det ‘reception |evel of signal fromthe base station B3 and outputs a
res the cal cul ation section 3. The reception level at this tine is
ass 7 dB. In Case-1, the nolijg terninal C can not receive other
th e $ignal fromthe base station BB so there is no signal to be

det Then, the level detection section 2 generates identification

I on indicating the base station B3 according to a transm ssion. /
tification code included in the reception signal, and outputs the )
tifichtion i nformation to the base station setting section 7. The

ul ati pn sect FdmsB, iz mohide taem.nahtd: arecedves thadl fsfignahcfronm n this

the| detected reception level * is only 7 dB, so the reception |evel

erence is ‘Hgpase &Batmn'ﬁﬁe“ééhpﬂﬁ 5-'6!4“5-%%@-’119& B- conpares the
P el reoept FB% 108 Grectiondection 4 gBEScha R spgetion | |
level of signal from the bhase station B3 and cutputs-a
"result to the zalculation section 3. The reception level
at this time is assumed as 7 dB.
In Case~l, the mobile terminal C can not receive other
Than the signal from the bases station B3, so there is no
signal to bel detbcted‘. 'rhen,‘ the level detection section
2 generatas identificatmn inférmation mdicatmg the
base gtation 83 hccord.mg to a transmission "' . /'
ideitification code iacluded’in the reception Signal, Py
and outputs the ide;‘iéi‘.'fica.tion infoxmation to the base
' st_:a.t;.idn _set:_t.iﬁg sectisd 7.
The ca.lcu.].a.tidn s;éﬁibn 3 calculates a recsption level
diffexrence. tn this 'ca_se, the detected raception leval

ig only 7 dB, 'so the ‘reception level difference is also
7 aB. SRR '
-The comparison sectioa 5 caompares the reception level

difference 7 dB and thé threshold value 5 dB. In this

case, the reception le'vaJ: difference is larger than the

threshold valus. Thérefere, comparison section 5

.outputs a location "r._-egistrati ng' recqiirenent éigna:l.. )
When rec_eiving the locatio z:egistration requirement

signal, the base station setting section 7 compares a

This Sheet Has Been R
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t hreghol d val ue. Therefore, the conparison sectloA S outputs a |ocation
i @tration requirenent signal. When recei vi nq the |l ocation
tration requirenent signal, the base station setting section 7

co res a base station indicated an identifier stored in the )
- 12¢- ! menory 6 and a base station i,ndi cated |by.identification -/
i nfg@mat'i on. Here, the base statlon |nd at ed by tthe identifier stored ind

t he nory 6 is the base station base station indicated by the

i derg@ification information is also the base stati;on B3. Therefore, two
basgstations are the same, so the base station sgtting section 7 does. not

ter the location to the base station B3 agaijn. [ Case- 2] The
e termnal Cis in an area where the zone Z3! of the base station B3

and g he zone Ay sed18a5ndidatieuosa PRaN L | deciear haDend I n Lhi s case,
t he bile termnal is shown by a broken linejin Fig. 1) Here, the
casq t hat the m:lyestenm adage auucion Gradicateddy ideneifivariicnhe

nei ghboting base station B2 from the radio zone k3 of the base station B3
andf t reachestufiormgidons cBexthetdepbase ratatdonoladicaked by the expl ai ned.

is;time, the mohile ternnal C receives a signal fromthe base

on' B3 haAdRetiEiAT, &80 F@d%m 6p¥siHhe hase| a%W9% nal C and a
fromthe bA%E base station indicateq by the identification

information is also the base ation B3 Therefora, two

hase stat:.ons are the same, so the base station setting
section 7 does-not register the I.ocat:.clm to the base

station B3 again. - : )

{Case~2] : ! _
The mobile termmal € is J an area lwheze the zoine Z3
of the base station B3 and t:he zone zz of the base

station B2 partially overlap. (In this|case, the mcbile

tezminal C' is shown by a brokes line in Fig. 1)
Here, the case that the mobile termifnal C moves to the
. radio zone Z2 of the neighhoring base !Ltation B2 irom
the radio zone 23 of the base station B3 and it reaches..
to the area where both radio zones ovei-lap is exp.lained. "
At this time, the mobile terminal Clireceives a signal
from the base station B3 having been registered location . /
by the mobilg terminal C and a is.'Lg'naJ. froem the base
station B2. Fig. 4 typically shows a status of reception
lavel. .
The lavel detection section 2 respectively detects
reception levels of signals from the base stations B2 -

i lill



) BZ Fig. 4 ty‘pTﬁI"T'Tshows a status of reception |evel. The
de’t ection section 2 respectively detects reception |evels of signals
he base stations B2 and B3. |f assuming that the reception |evel of.
l - 13 - signal fromthe base
,BZ is 2 dB and that from the base station B3 is 5 dB, the |evel
| on section 2 generates identificy¥ion information B3 indicating the

st gt i on B3. " Next, the calculation section 3 calculates a
reqce bet ween bot h reception |l evels. In this case, the reception
di;fference~is 3 dB. The conparison section 5 conpares the

tldn | evel difference 3 dB and the threshold value 5 dB. Here, the
hol d val ue t han, t he.receaption .v f Ther ef or e,
i on regi st?‘“cﬁrdf;ﬁ %@'QEFF%E %hg? rlgge#g% &Fg%i &mhe base

on setti Noseah ek £AE DA sﬁseiw.%tzhwez '&Ciﬁa%ite%'géhr ati on

renent sign not regrs e |l ocation he nobile

nal C noveame Sasel skatide BR38 5548}t kBa Rivell Recacchnl ispacieyel of the
| fromthe -neighboring base station B2 becones |arger, so the
repce of rgenerateseidartifficat boralinfhrmat don BSchatmg the

_ basae station B3. : .

Next, the cialculation section 3 calculates a ' \)

] _ aifference between both reception levels. In this case,

the recaption level difference is 3 dB. . _

The compa.fison section 5 compares tha reception level
difference 3 dB and the threshold value 5 d8. Here, the
thzeshold vé.lué 1:9 largér than the raception level |
difference. Therefore, locatifn registration requirement
signal is not output. .

The base station setting s- ion 7 does not receive
the location registration requirement signal, it doas

not register tha location.

AS the mobile terminal C mgves nearer te the base - -/
station B2, the reception legkl of the signal ftom' the v
' peighboring base station B2 Jecomes larger, so the
difference of reception levelk of signals from both base
stations gradually becones sgnll, finally it becamas
zero when both reception levills of signals become the
same. Therefore, thé- value, fel difference, output
from the calculation secticn|B bacomes smaller than the
threshald value lévei. Int casé. described as above, )
is Sheet Has Been Replaced '
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i ops gradual ly becones snmall, finally it becones zero when both .
ption | evels of signals becone the sane. Therefore, the value, |evel

di f@ereénce, output fromthe calcul ation section 3 becones smaller than the
t hrggshol d_value level. In this case, described as above, the conparison
sedion 5 does not out put the | ocation -

14 regi stration requirenent srgﬁ&l"to the base station setting
sed@ioh 7, so the registered location is kept as it is. When the nobile
terginal C noves to the side nearer to the base station B2 than the base
stg@ion B3, the reception level of signal fromthe base station B2 is

| argger {than that fromthe base station B3. Here, it is assuned that the

| e etection sectlon 2 detects 2 dB reception |evel of SI nal fromthe
ba tati on®B8 GRBPECIASY SEERIBHP AEGRI O °§F§Wél£qer &ﬁf’?ﬁé" base station
B2.@ Thén, the e t e ation ‘
| nf@rmation i r'i%%ﬁ%f%iﬁg :]e%ecause ?ﬁéﬂag?ép'ltélﬂ%ﬁﬁ evg@&?&gl gnal from trhe /
ba tationgBéeisg! Sdddion 7, dOxneAkeqisidrar $664diUR SsCRAFYIDA es a )
di f@erénce of reception I evel s of both signals. In this-case, the

ptjon |l evek gsfference is 6 dB. The conpari son section 5 conpares
reception level difference -6 dB and the. threshold val 5dB. Inthis .
' When the mobile terminal C moves to the side n ta
the base station B2 than the base station B3, the
reception level of signal'frum the base station B@is
larger than that from the base statxon B3.
Here, it is askumsd that the level detection segtion 2
detects 2 dB receptzon level’ 01*51gna1 from the base
station B3 and 8 dB ‘vedeption ievel of sigmal f:om the
.base station B2. Then, the level detection sectzonﬂz
generates iden:i:icétibh information indicating B2,
because the.récéption'ievel of signal from the base r /
station B2 is larger.’ ' : : | )
The calculatzon section 3 calculates a difference of

receaption levels of'boﬁh.signals In this case, the

receptlon level difzerence is 6 dB.

The comparison sectlon 5 -conpares ths raception level
difference 6 dB and the threshold value 5 d8. In this
case the receptién level difference is larger than the
thRreshold value. Therefore, a location registration

__setting requirement signal is autput.

When receivipg thgjlocation registration setting

requirenent signal, tﬁe bage station setting section 7
-
) This Sheet Has B
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e reception level difference is larger than the threshold value.

e, a location registration setting requirenent signal is output.
beiving the location regisStration setting requirenent signal, the
at i on settlng section 7  conpares a base station indicated by an

er - 15 - stored in the

5 and a base station indicated bi i dentification information. In

ke, the base station stored im LBe~menmory 6 is the base station B3
base station indicated by the identification information is the, /
nti on B2. Therefore, two base stations are not the same, so the Y
ation setting section 7 registers the |ocation to the base station
As a result of this |location registration the nobile termnal is

;ddigpfggm%#¥#§ Ogﬁga %e egﬁhgﬁggéotl Qﬂ%%% ex ggetgsfice can
thal Ehgedwiid $nke § Bise! Eﬁa@f&? 1968 khPla Li ke

when t he e term nal noves ron1a radi o zone ron1mh|ch t he

[ er m najdént SFicatSion Derorkational 1oithigcesse Onneratel arger than a
reception |l evel to another neighboring radio zone via an area

pt h r adstatziore stoved| &, the hanerxst&amsonhecbam stegisn eBEd- | ocati on
mobi |l e term nal C can be

and the base station indicated by the identification
information is the base station B2. Therefore, two base

stations are not the same, so the basae station SQtting--

section 7 registers the location to the base station B2.

As a result of this location registration, the mobile X
terminal is displayed in the division of the base . /
station B2 on the map of the logation display unit D in Y

_tne'exchange offica, so the exr: ge office can confirm
that the mobile terminal C is near the base statioen B2.

Like this, when the mobile terminal C moves from a
radio zone from waich the mnbilﬁ terminal C is receiving
a signal - of reception level larﬁer than a preset
reception level to another nmeighboxing radic zone via an

area where both radio zonas overlap, a& base station to

be registared'location of the m%bile terminal C can be .
automatlcally changed if a s1gnal from the neighboring
hase staticn is largex than the ;preset reception level
and the reception level difference is larger than the e/
threshold value level; '

Through these operations, thg{exchange office can
immediataly'copfi:m the locatian of the mobile terminal- .
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tijcal ly changed if.a signal fromthe neighboring base stationis
than the preset reception |level and the reception |evel difference
ger than the threshold value |evél. Through these operations, the /
nge office can inmmediately confirmthe |ocation of the nobile )
nalj C and properly conduct |ocation control.
i In addition, also in an g[f,lyhere the reception | evel
rence is nearly zero, change of location registration is not done.
hg reception | evel difference has exceeded the threshold val ue | evel
i ol registration is changed. So, the nunmber of changes of |ocation
tration can be reduced, resulting to avoid confusion in |ocation
ol of the nobile termnal. Next, a second enbodi nent i s -expl ai ned.
econd enbaogdi R pdopedl §oEendutR! LebdtdRn" agheraines partially overlap.
5 ijllustrates a"system configuration to explain the second enbodi nent.
e g‘resent i nganaddition, RAsohire amyateanwheive the crextepion Bavalnki ng a
one Z4 is added to the first enbodi ment shown by Fig. 1, and the
ridi o zorifimrente isdnearly)zered |Gpangecef Jpcatiofhe pase station B4

nnect ed Wztélgfsr%:%a%)i%gagg enat done, When the recepticn level
_ difference has exceeded the thrashold value level
l location reglstration is changed. So, the number of

' changes of location registration can be reduced,

;asﬁlting to. avoid confusion in location control of the . )
mobile terminal.

Next, a second embodiment is explained.

The second embodiment is a case that three radio zones

-

partially overlap. _
| .Eig. S illustrates a system configuration to explain .
| the second embodiment of the present. inventiocn. |
In this system, the base station B4 making a radio
zone Z4 is added toxtﬁe first embodiqent shown by Fig.
1, and ths ﬁhree radio zones 22, 23 and Zé partially
overlap. | | ' '
The base station B4 is connected with the exchange , /
.office A, can transmit/receive a signal to/from the R
exchahge pffice A. iiso, a'division of the base station
B4 is added on the'iécat;on didsplay unit D in the
. exchange office’ A. v | |
In this secand embo:dimnt_, a mobile terminal receives

thres siqnals from threa base stations in an area where

This Sheet Has Been Reﬂlaced
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of f@ce;A can transmt/receive a S|gnal to/fromthe exchange office A

& division of the base station B4 is added on the I ocation di spl ay
D|in the exchange office A In thi's second enbodi nent, a nobile

I nal receives three signals fromthree base stations in an area where
e tadio zones Z2, Z3 and Z4 partially overl ap.

- Therefore, the |evel detqu?qp section 2 selects and ‘outputs a
est reception level and a second | afgest reception level to the

ul ation section 3 after detected three reception levels. In addition,
geherates identification information indicating a base station that
smt's the largest reception |level - signal. The other conponents are the
ap those of the first enbodi nent, so explanations for themare

onmigted. Nextee ORR{I3 28RS oiz'ttzg D&l e redli8p . €XPl ai ned. The

t hgeshol d VMIME?% I's set fn the esho?gevalue sett?ﬁg section 4 is

asgunef as 5 ﬂﬁ’azefoz{e@atmllevel Baeem:i &eteioh iseleoctsi angdhe zone Z3 of

th@ base station B3. ((In this case, the nobile terminal Cis shown by a

sold |ine inowtRuts)a larpese, rﬁmaselﬂﬁﬁ-t and ca rassiond ﬂ-m-ﬂal Cisin

th .
reception level to the calculation section 3 after ./
detected three reception levels. In addition, it _ \R

ganerates identification infoxrmation iﬂdicating a base
statioa that transmits the largest recéption level
signal. The other components are the s;me as thase of
the first embod:uem':, 80 explanations for them are

amitted.
| Next, operations of the second embodiment are
! " explained. The threshold value that is' set in the

j thrashold valua settlng section 4 is assumed as 5 dB.

*

; _ ICase-lj
i' The mobile termifial € 'is in the zone 23 of .the base
| étation B3. (In thi¥ ase, ‘the'mobile terminal C is -/
! shown by a2 solid line in Flg. Sy
Here, the case that the mobile terminal C is in the
zone 23 of the base station B3, the mobile texminal C
can raceive a signai’%ium the base station B3 but can
- not receive any éighals from other base stations is
explained. '
In this case, oaly the signal from the base station B3
. is received, so the 1arqés£ reception lavel is a.
reception level from the base station B3. The other
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Z3 of the base station B3, the nobile term nal C can receive a si gjnal/

zo

fr the base station B3 but can not receive any signals from ot her base¥
stf@ions is explained. ~In this case, only the signal fromthe base
st§@ionh B3 is received, so the targest reception level is a reception

|l e tromthe base station B3. The other reception levels are 0 dB.

- - Accordingly, the |level def I.on section 2 detects a
regeption | evel of signal fromthe base station B3, generates and outputs
i dd@tification information indicating the base station B3. After 't hese
ope@atifons, the systemoperates simlarly to the Case-1 of the first

e di ment . [ Case- 2] The nobile terminal Cis in an area where the
raqgo |zones Z2, Z3 and Z4 partially overlap each other. (In this case,

mobi | e ter miglapEichs1eteVd de @ gaoken linein Fig. 5 It is

me¢g that the nobile termnal C noves from the radio zone Z3, which

not overl ap vikcdomhiyaglydi the Zxaved detectienhsectiomiz dat8sts A which t he
le{ terminal Cregisters jts location to an area where the radio zones

Z3|and z4 p&eceRtRpnoleyehplgaqual from the Bage,is5ae4dR Bdtie nobil e

nal C rece@%%%:%tgggggé outputs identification information

indicating the base station ?3. |
After these operations, the system operates similarly L /
to the Case-1 of the first embodiment. \}
[Case~2] |
The mobile terminal C is in an area where the radio
zones 22, 23 and Z4 partially overlap each other. (In
‘this case, the mobile terminal C' is shown by a broken
line in Fig. S5) _ ‘
It is assumed that the mobile terminal C movas from
the radioc z2one 23, which does not overlap with any‘réhio
zones, of the base station B3 to which the mobile

terminal C registers its location to an area where the

radioc zones 22, 23 and 74 partially overlap each other.

In this case, the meobile terminal C receives a signal- e/
from the base station B3 to whichlthe'mobile tarminal C
reqgisters its location and signals from neighboring base
stations B2 and_B4, '

The level detection section 2 detécts Qeception levels
of signals from respective base stations. S

' Here, it is assumed that the receptien levels of
signals from the base stations BZ, B3 and B4 are 2 BB, 5

iﬁii'ced . . | .
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the base station B3 to which the mobile terninal C

tion and signals from nei ghboring base
| detection section 2 detects reception |evels-

ective base stations.
signals fromthe base stations B2, B3 and B4 are 2 dB, 5 dB and 1 dB,

ectively.

Here, it

| detection-section 2 selects the

nd | ar gest

| evel

2 dB. The signal

signal fromthe base station B3,

cating the base station

B3 i s generated.

stations B2

registers its

and BA4.

The

of signals from

is assuned that the reception |evels

La
ofi?he | ar gest

SO
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Then, the

est reception |evel.
reception |evel

5 dB and the
5 dB

identification information

Cont i nuousl vy,

t he

ulation section 3 calculates a difference of both reception |evels.
The conparison section 5

reception

ares the reociptangh U didel resbddtdnremye 3dB and the threshold value 5 dB.
the threshold value is |arger than the receptlon

erence. Ther ef Bh@n, Lhe devrdndetastionseasionr 3salestksnthei gnal i s not

his case,

| evel

difference is 3 dB-

ut . The base station setting s
tion r egi st rAFIREY éﬁﬁFPEH@htegPﬁ

lavel 2 dB. The signal of the largest raceptlon level 5

ectlon 7 does not

3 9B @gd

hg fegoad

dB is a signal from the base station'B3, so

receive
largest

| evel

any

identification information indicating the base station

B3 is generated.

Continucusly, the calculacion section 3 calculates a

difference of both reception levels. The reception level

difference is 3 ds.

The comparison section 5 compares the reception level

difference 3dB and the thrashold value 5 dB. In this

case, the threshold value is larger than the reception

level difference. Therefore, a location registration

requiremant signal is not output.

The base station setting section 7 does not receive .

any }ocation regiscraticn requirement signal, so it does

not conduct location registration.

When the mobile terminal comes close to B2, the

reception level of signal from the base station B2

becomes larger and.thé difference between reception

levels of base stations B2 and B3 becomes zera.

Accordingly, the level difference output from the
calculation secticn 3 becomes smaller than the_thrashold
value level. At this time, described as above, the
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conduct | ocation registration. When t he bile termnal cones close
B2, the reception level of signal fromthe base station B2 becones
ger and the difference between reception - | evels of base stations B2 and
beconmes zero. Accordingly, the level difference output fromthe

cul ation section 3 beconmes smaller than the threshold value level. At

s tinme, -described as above, the conpﬁilson section 5 does not output a |
ation . - 20 - regi stration

ui rement signal to the base station setting section 7, so base station
ing is not changed. The |ocation registration is kept as it is. ’
the nobile term nal C noves nearer to the base station B2 than the

bage station B3, the reception |evel of signal fromthe base station B2 /
be@ones | arger rikBat sdétOBn Bead@s qot! ahit Pt 3 laocattie, it is assumaq
th@ the |level detection section 2. detects reception |levels of signals 2
dBg 8 dB and 1 réFistragidherdpricendat isignab3to besB4statiamect i vel y.

Th@, the level detettion section 2 selects the !l|argest receptlon 1evel 8
defand t he secmmgesctlmaeptspobasee\ﬁ@mamEﬁéraﬁwggéﬁeﬁ

ntification _informtjon, indicating the base, on The
ul ati on secoges-c []]r‘?ﬁaég' %fséﬁr@ﬁt’:‘éno’f;s ha?e’c%'edﬁ ‘on |evels.
reception | evgle didhfCpaREfa iteminal © moves nearer to the base

station B2 than the base station B3, the raception level

of signal from the base station B2 becomes largér than
that from the;base station B3. , .
Here, it is assumed that the level dstection section 2
detects reception levels of signals 2 dB, 8 .dB and 1 48
from the base stations B3, B2 and B4, respectively.
Tnén, the level detection section 2 selects the . / '
largest reception Jlevel 8 dB and the s=cand largest )
reception level 2 &B;'and generates identification

informationlindicating'the base station B2.

' The calculation section 3 calculates a difference of
both reception levals. The reception 1evé1 difference is
6 dB.
The comparison section 5 compaxes the-reception lavel
difference 6 dB and the threshold value 5 dB. In this
case, the racapcion level difference is 1argér-than the f

threshold valﬁe.'rhe:efora, a Iocation registration

~

requirement siémal’ is’ output.
‘When receiving the location registration requirement -/

signal, the base sia&ion setting section 7 compares a
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conparison section 5 conpares the receptlon | evel difference
threshold value 5 dB. In this case| the reception | eve

erence is larger than the threshold value. Therefore, a |ocation

requi renent signal is output. en receiving the Iocatlon
requi renent signal, the base stati¢n setting section 7

ares a base station indicated by an hﬂentlfuer stored in the - [/

menory 6 and a base station’i |cate¢ by identification
Here, the base station indicated by!'the identifier stored in

menory 6 is the base station B3, the base station indicated by the
tification information'is the base station B2. The conpared base
ions are not the: sane so'the base station Si& ing section 7 registers

tion of the pobh!scd@ ?ﬁhl&ﬁ% BRSRienk 2

Iocatlon reglstratlon

red ifStke !esult of
term nal |splaye In the

t he R@iery s§ airnda Basorwa olfeibdikatée ﬂpqmenemfﬂesﬁdw unit D

t he exchange office A so the exclgange officd can confirmthat the

nal cnfemw.haemse:hesbasa @tagion indidasedhby, theen if there

nmor e _nei ghbor i ng ]
identifier stored in the memory 6 is the base station
T

B3, the basge statiop indicated by thie identification

information is the base station B2, rhe compared base

stations are not the ‘sage, SO the baga station setting

section 7 registers locgion of the #obila terminal to
the base station B2. .
'As a result of this lfcation regis&ration, the mobile \}
terminal C is displayedf@iin the divisign of the base
station leonlthé map off the 1ocatioﬁ display unit D in
the exchange officé_A, the exchange office can

cenfirm that the mobilefterminal C is near the base

station B2. '

Like this, even'if‘th!re éra three or more neighboring
base stations énd 6verl;pped radio zones and reception
levels of signals from them are the same level, change
of location registration is not done through- operatlons
including calculation of a reception level difference of
the largest reception level and the second largest
reception level. When the reception level difference has
exceaded a preset thréshold value level, location
registration is changed. '

‘Accordingly, the number of changes of location

“ﬁﬁ?iﬁ‘li‘iitﬁ?i" i
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"stations and overl apped radi o zones and reception |levels of signals
‘them are the sane | evel, change of location registration is not done
ugh operations including calculation of a reception |evel difference
the | argest reception level and the second | argest reception |evel.
the reception.level difference has exceeded a preset threshold val ue
|, location registration is changec!z _ Accordingly, the nunber of
ges of location registration can T)ezreduced, resulting to avoid
- confusion in location control of the nobile ternmnal.

is clained is: 1 A nobile conmunication systemhaving a plurality of
stations, each of said base stations nmakes a radio zone, and a nobile

terfii nal that noves in said radio zones and registers |ocation of said
noi@ | e terninalpdgd st2abiofcée Benedabews; goaiitQng wbedwdii®  said nobile
t-erfii nal conprises. | ocation registration ,
confusion in location control of the mobile terminal. .y
. \ _
'
' » /
)
-/
\)
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s for detecting reception levels of signals from said base stations,

ul ati ng—a—difference between a largest reception |evel and a second

jest 1 ecepfy ks Qe eveI and registering location of said nobile terninal

= base st at ﬁSH1tted a signal of said Ilargest reception
when sai aw” s larger than a preset.threshold value. 2 The

Ie comruni of claiml, wherein said |location registration

s does not regqi ster Iocation of s2i4B Mobile ternminal to a base station

Nng transmtted a signal of said |largest reception |evel when said '

iMerence is smaller than said threshold value. 3 The nobile */

ni cati on systemof claim1, wherein said |ocation registration nmeany

(0]

caiful ates an absolute value of said difference.between said |argest
re@eption Iev§§ﬁ§ g sgid se q | argest. reception level and conpares said
abgpl ute val'ue &i 3°d val us.

- 24

4 The Mabighgi$Q ﬁﬂhhﬁﬂn&@sﬁ@hoﬁaﬂzﬁ' 2 1ui§ﬂt.§93> said

nobi | e

| oftion reglstratlon nmeans does not register |ocation
‘tefini nal when séd @eltiens; @athnaf Suidl bageStaribnsonakeda tradiobase
stgion having transmtted a signal of said largest reception |level, even

Baiddiffer e, i sntdaa gwbitleatesninal thatsneves Jal gaid radio

© zones and registers location of said mobile terminal to

a predetermined base station, wherein
said mobile terminal campriées location registratidn

means f£or detecting reception levels of siénals from
said base stations, calculating a difference between a
largest receptidn level and a second largest recéption
level and registering location of said mobile terminal )
to a base station having transmitted a signal of said
largest reception leval when said dlf*erence is larger
than a preset threshold value.
? The mobile coamunication system of claim 1, wherein
said location registraﬁion means does not register
J.ocaf.ion of. said mcbile terminal to a base station
having traﬂsmitted a signal of said largest reception
level when said difference is smaller than said
threshald value. '
3 The mobile communication system of claim 1, wherein.

., said location reg@strazion means calculates an absolute . /
value of said difference between said largest reception \)

- level and said sacond largest receptioﬁ ievel and

compares said absolute value and said thteshold value.

I
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Ycated by skpgminal

i | ‘ _
je nobi | e communi cati on systemof claim1l, wherein ' ocation
Bstriati on nmeans conpri ses:. means for rece|V|ng ?hplurallty 0

plurality of base stations;
signals, se

froma $ nRelmmd
iing reception | evels of said

ilon | evel and a second | argest reception

rgception | evels and generating I dentification |nfornat|on
atfi ng a base _ station hav?ﬁg transmtted a signal of said
reception |l evel based on said signal of sel ected | argest
ijon | evel ; means for calculating a difference between said
receptlon | evel and said second | argest reception |evel;
s f.or conpdrlng said difference and a preset threshold

|and 4 TREAhIPN L R4 aéa!t%ne%@éﬂd BRNEMdigrRANg,

regi stering location of sard nobile t erm na to

se 'stati onseRdi Loéhdny ragistiataoni neard idoes not registiesf ormation when
diiffference is larger than sai'd threshol d val ue, where said
tian locatiomiaf mﬂomh;sh&abbr@hﬁnmhggam@mbmet

ster location of sald nmobi le termnal, to. sai d base station .
had registered locatien te a base station

5 having transmitted a signal of said largest raception .
| leval, evan if said difference is larger than said
threshold value.
§ The mobile communication system of claim 1, wherein . .
said location registration means comprises:
means for receiving a plurality of signals from a
plurality of base stations;

means for detectinq recept;on levels of said

signals, selecting a largest reception level

_? -and a second lprgest reception level from among
said receptzon lavels and generating
1dent1f1catlon information indicating a hase
station hav ingptransmitted a signal of said
largest récep on level based on sald signal of

selected la; reception level;

means for caleulating a difference between said
largast reception level and said second largest
raceptiOn leval;

means for coméaxihg said difference and a preset
threshold value; and

location registration establishment means for

AR A 1



ification informati on when said difference is smaller than

I de

sai @ threshold value. 6 The nobile comuni cation systemef-claim5b5——
wherfein- said |l ocation registration neans conpri ses: This ShdeP¥i8 BEn RRANS 4
for ggtoring an identifier of a base station hawmg

regigstered | ocati on; and ~ nmeans for conparing a bas:ﬂmﬁil‘inﬁmnlﬁ at ed
by said identification infor i on and a base tion
i ndifcated by said identifier when said” - difference is larger than
sai @ threshol d val ue, and for registering location of a nobile
terg nal when said base station indicated by said identification
I nf @ mati on and sai d base . station indicated by said identifier
stofged in said storage neans are different. 7 The nobile:
comguni cati oen system of | $0ebinf UL iR onCOETEA M REbfle Bexitande 51 cCe
congected with said base StationS and for receiving location information

Jai d a base station indica®éd -by saidniderdtdifiieanionl via a
station having been registered |ocati.on of said nmobile term nal and

of f gce conprises | ocation display neans having a map indicating divisions

ai d base stations aB@ld Fhrgsieldalye; gthageFadd Xesariesniie term nal

register location of said mobile terminal to
said base station indicated by said
idegtification' info:ﬁation when said differsnce
'is. smaller than said threshold value.

6 The mobile communication system of claim 5, wherain

said location registration means comprises:

B U

storage means for storing an identifiar of a base
'~ station baving been registered location; and
" means for comparing a base station indicated by
' sald identification informaticn and 2 base
station 'J'.-ndicated by said identifier when said .
i difference is larger than said threshold wvalue, »
and for registering location of a mobile
t.érminal when said base station indicated by
sald identification information and said base
station indicated by said identifier stored in
said storage means are diffexent.
7 The mn_l:ile communication $§stem of claim 1, further
comprising an exchange office connected with said base

stations and for receiving location information of said

registration establishment means does.not ) '
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i oph of said base station based on a signal froma base station having -
regi stered |l ocation of said nobile term nal. —8Anobtte

ni cation system having an exchange office, a p|ﬂfsghée{11¥a ed
-ons, each of said base stations nmakes a radio zo ﬁ

na] that noves in a said radio zones, where sai d ,
tefs location of said nobile termnal to a prede statlon

aid exchange office receives |ocatjgon information of sal d mobi | e

na] via said predeterm ned base station and said exchange office

rms | ocation of said nobile termnal, wherein said nobile

nal conpri ses: means for receiving a plurality of signals
aplurality of base stations; means for detecting reception

s (of said signals, selecting a | argest reception :

and a semobilée wemdnalcwvdpta dhase station having bean : Ievel 3
anong said reception levels and generati ng S

tiflicati onregisnexed decation of said mobils termimal aggse station havi ng
g o s Sriitmbls Yalel8h%6F sag noniie serpiad MbneRLs
saig exchange office compnses location d:.splay means
having a map indicating divisions of said bass sta.t:x.ons
and for displaying location offsaid mobile terminal in a
division of said basa station based on a signal from a
base station having been registered location. of said
mobile terminal. | f
8 A mobile communication systqm having an exchange
office, a plura.l:.ty of base statxons, each of said base

stations makes a radio zone, and a mobile terminal that
moves in a said radio zones,. where said mobile terminal
reg:.stez-s location of.said moh:.le t.em:.nal teo a
predetemmed base station and.gsaz.d exchange office
receives location information of said mobile terminal /'
via said predetermined base statidn and said exchange A}
" office conflfz'ms location of s gj!d"nml:ail.ez terminal,
wherain ' a%
said mobile termihal comprises:
means for recgivingf,'a plurality of signals
from a plurali@.y' of basé stations;
means for de);ect'i.ngl*ateception levels of szaid
signals, selecting a 1a.rge§t: reception
level and s second largest reception

&
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. 7\
orf cal cul ating an absol ute value of a

means )
bet we@h said | argest reception | evel and S‘ﬁi‘sdhe‘éﬁﬁ@ﬁge I ‘?t '
recep@ on | evel ; means for corrparl u ‘
val ueof ' said difference and a preset thre mm’ " lﬁf "
val ue storage neans for stori=ng@?a# identifier

base @ at on havi ng been registered | ocation of said nobile

term I,’ means for conparing a base station indicated

by safgd identification information and a base station

indicjgted by said identifier - when sai d absol ute val ue of’

difference is |arger than said threshold
§uwhere sai d means does notlevedi Sxqm among said ““FW%Q@PG%S of said

nobi I term nal when _ ag&_ sai d lgase séentt J.ca d| cat %grﬂtfc%{d _. /

i dentg@fication-informtion and

28 - statio £ J

storefl in said storage neans a;lgh?lﬂ# 4 QXsé%ﬂﬂgﬁrﬂA in%" and fo

regi sgering location of a transmitted a"9igrd=0 bEr AL Ila\ggegtsal d base
statign I ndi cat ed by saldldentlflcatlon.

I nf orjgrat | on and sai d base st at ixregeption level. according to selected
| largest receptipn level; '

means for calculat an absolute value of a

.difference betw en said largest reception
level and said fsecond largest reception

leval;

means for éomparing:said absolute value of l
said difference and a preset threshold
value;

; storage means for sé-'.o::ing an identifier of a )

ﬁase station having been registerad
‘location of said mobile terminal;

means for c'omparingt a base station indiéar.ed
by said identification -:Lnforma_tion and a
base station indicsted by said identifier
when said absolute value of said

difference is larger than said threshold

value where said -means does not register

location of said mobile terminal when
said base staticn indicated by said

identification information and said base ./
. S Y
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N,

I nd@cated by said identifier stored i'n A sai d storage means

ar efdi f'ferent wher e sai d neans does not regi S‘hSShdeﬁTaaBbéﬂlRe laced
of sai d nobil'e term nal when said absolute

val ge. of said difference is smaller than sai d t E I"
val ge; and sai.d exchange office conprises: _ Iocatlon

meaf§s having a map i ndi cating ' “di vi sions of said base

st afgi ons for ~ di splayi ng. agdf or dlsplaylng | ocati on of

sai g nobile termnal in a division of sai d base station
accfrdiing to a signal froma base station having been

reglist dred | ocation of said nobile . termnal. 9 A nobile

co nijcati on systemconprising a plurality of base stations, each of said

stlations makes a radio zone, and a nobile termnal that noves in said.
radflo Zones and registers | ocaftiaghonfinstlicdted By ¢ald identifier
- termnal to a predeterm ned base station, wherejn said

mobfl e it ernminal conprises | oca?Q%ﬁdr’e‘glsét"Paﬁ?ﬁ?g%ﬁ‘&ﬁgsfﬁe deect | ng :.,.‘ _
ecfpron Tevel s of s o< T v se sbokinsy s O
robgl e i ' nichile terminali when said base station

' indicated by said identification

information and said base station

; . indicated by said identifier stored in

said storage means aye different, where

said means does not register location of j
said mobile texminai when said absolute : /

value of said difference is smallexr than A}

| : sald threshold value; and
sald exchange office comprises;
_ location display means baving a map indicating
divisions of said base stations for
displaying and:for displaying location of
y | said mobile termindl in a division of
| said base station according to a signal-
from a Base station having been
registered location of said mobile
terminal.
9 A mobile communication system comprising a plurality -/
of base statjons, each of said base stations makes a |
radio zone, and a mobile terminal that moves in said

radio 2ones and registers location of said mobile

————

. TNy T



nal to a base station having transmtted a signal of a larger ———

pfijpn | evel when said difference is larger than a preset thr h(ﬁe Jaced
. |1 10 The nobile conmmuni cation system of claim9, wherB

ion registration nmeans does not register |ocation of s |\
nal] to a base station having transmtted a signal of a

pti pn | evel . when said difference j_szgsn;al |l er than said threshol d
.+ 11 The nobil e comunication.systemof claim9, wherein said
I on registration nmeans does not- register |ocation of said nobile
nal when said nobile termnal had registered |ocation to a base

i on: having transmtted a signal of a larger reception level, even if

difference is larger than said threshold value. 12 The nobile
ni cati on $exhénabftalaipredetabwinesidnbasaigtatdon} iwersigi strati on neans -

rising: - means for receiving tw signals fromtwo base

i onis; said ggbile temaﬁe&?@#%dé@%%ﬂ%grﬁmaw evel s of
nal_s; neans -f or _cal | a, di f.ference bet ween two

foti on 1 evemeaBs Tab WtarEIST FSARRIGRgLE seals oF Signars"eEincre

base stations, ca.lculati.ng a difference bet‘.\ieen two

reception levels and xegistering location of said mobile

terminal to a bage station having transmitted ‘a signal

of a larger regeption level when said difference is

larger than a preset threshold value.

10 The mobile communication system of claim 3, wherein )
said location registration means does not register

location of szid mobile terminal to’'a base station

having transmitted a signal of a larger re?:eption level

when said difference is smaller than said threshold

value. '

11 The mobile communication system of claim 9, wherein

said location registration means does aot register . -

- location of said mobile terminal when said mobile

terminal had registered ioca.tion to a base station
bhaving transmitted a signal of a larger reception level,
even if said difference is larger than said threshold .,
value, . . . \
12 The mobile communication system of claim 9, wherein
said location regisiration keans compriging:

means for receiving two signals from two base _

gtacions;
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3 fior conparing saird difference and a preset | m

mea
stoflage! neans for storing an identifier of a base This Sheetis @ge Lag
beel regi stered | ocation of a : nobi l e term nal; l . ©
congaring a base station having transmtted a si I’ er
rec@otion : | evel and a base station indicated by said

i-degifier when.said difference is larger. than said threshold
val wher e sai d .neans does not =30 & egi ster location of said nobile
ter @nal when said base station having transmtted a signal

of | arger reception |evel and said base’ station indicated by
sai@identifier are the sane, and for registering location of a
mobill e termnal to a base station having transmtted a

S1 gk

- of I h
Lted a sigr ][;,S&ﬁgtfé’;@ c{a(“(‘?:{"j"'%l ar %gi'{iorneclggﬁ on ﬁeve?ea?\gatsglog bg\s/:anq

mtted a signa
st ag on i ndi cgipthilty said identifier stored in said
' storage neans are different, where said neans
d not register | meahsofenfcalzulatinmy lacdifference hemvednngowhen said
di f@lerence is smaller than said threshold val ue, and.
reception levels of two signals from among said
] . signals; : : g /'
; means for comparing gfaid difference and a p;eset
threshold value;
storage means for storing an identifiexr of a base
station having beén registered location of a
mobile terminal; |
means for comparing a base station having
transmitt'ed a signal of a larger reception
level and a base station indicated by said
identifier ;rhen said difference is larger than
sald threshold value whexre sald means does not
register location of said mobile terminal when
said base station having ctransmitted a signal Yy
of a larger reception level and sai_d base
station indicated by said identifier are the .
same, and for registering location of a mobile
terminal to a base station having transmitted -a
signal of a laxger recéption level when said
basae station having transmitted a signal of a
larger reception level and said base station .

indicated by said identifier stored in said
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he 'ITDbI | e communi cation systemof claim?9, further corrpri si ng an
an e office connected with said plurality of base—stations—and _
ving location information of said nobile term nal m;s@h&tﬁ@m @heeﬂn

ng been registered |l ocation of said nobile term nal
tion of said nobile termnal, wherein sald_exchang
tion display nmeans having a nmap indicating divisions

Ses

stagi ons and for displaying, |ocation.ofyysaid nobile term naI | n a
di vlsi gn of said base station according to a signal from a base station
havigrg jbeen regi stered | ocation of said nobile termnal. 14 A nmethod for

stdring location of a nobile termnal in a-nobile conmunication system
ng'a plurality of base stations, each of said base stations makes a

o zone, and a nobile termnal that moves in a plurality of radio

s, jin said nobile tastocage, memrpresdrﬁjmps diere said gleamsting a

zon
pl ugal ijty of reception levels of a plurality of signals fromsaid

| basf stlati ons; seKoes| pet a‘%ﬁ@%tl‘?‘?&éﬁi‘l gh JakemoRides second '
-. 3

otilon tovers; | CERRRRLE TR A R A R e, T

r ecy pt ii;on | evel and sali @ai&cmn%rlﬁ%élue, and.
13 The mobile communication system of claim 9, further
comprising aan exchange office connected with said
pluzrality of base stations and receiving location
informatien of said mobile tezminal via a base station.
'_having been registered location of said mobile terminal
ang éonf:‘.rming location of said mabile terminal, wherein
said exchange office comprises location display means
having a map indicating divisions of sa:.d. base stations
and for displaying location of saﬁd mOblle texminal in a
division of &aid basez' station according to a signal from . /'
a base station having been registered.location of said A}
aobile terminal. |

14 A method for registefing location of a mohile

texminal in-a mobile communication system having a
plurality cz‘f base stations, each of said base stations
makes a radio zone, and a mobile terminal that moves in
a plurality of radio’ zones, in s.a:".d mobile términal,
comprising steps of:’
detecting a plurality 6f reception levels of a
‘plurality of signals from said base statiens;
selacting a largest reception level and a second
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ptﬂon | evel ; and registering location of said nobile termnal to

station haV|ng transmtted a signal of said | ar est

reo“pt”on | evel when said difference is | ager thdﬁ“ ﬂchlmwd
t hrggshol d value. 15 The nethod for registering Io n
nDo.|e| terminal in a nobile commnication systemof claim1l .

met hod does not register location of said nobile term nal when sal
dlféerence is smaller than said threshollg walue in said |ocation
regf@striation step. 16 The nethod for registering |ocation of a nobile
Binal in a nobile comunication systemof claim 14, wherein said -/

| oc t|on registration step further conprises steps of: confirming ¥V

#her, sai d base station havi ng transmtted a signal of Iargest

recgpti‘on | evel is registered | ocation of said nobile ternina
andll | registering | oc dBrgashiresspiiopjiavel: Erom AMongodetected  sjj d
bas '

st:ati on when | ocati on of salq Plle
- t er FEASPEIRR “REELHeen registered, where

| ociiti on regi strati ol c%ﬁ@iggbfsﬁfiégéﬂ dﬂﬁ%"?fn %\ad"d 1538‘& gonduct ed when |
0 re

| oc tldn reglstratlon
| raception level and said second laxgest

reception level; and
i registering location of said mobile terminal to a
base station having transmitted a sigmal of
said largest reception level when said
difference is lager than a preset threshold

value.

15 The method for registering locaticn of a mobile R Y
terminal in a mobile communication system of claim 14,
wherein said method does not register location of said !
mobile terminal when said difference is smallex than
said tﬁreshold value in said location registration step.
16 7The method for xegistering_lécation of a mobile
terminal in_é mobile communication system of claim 14,
wharein said location registration step further
comprises steps of: |
confirming whether said base statién having
transmitted a signal of 1argest reception level
is registered location of said mobile terminal; >/
and | '
registering location of said mobzle term;nal to

said base statiocn when 1ocatzan of said mobile
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|s is an absolute value of a difference between a Iar
" and a second | argest reception level. 18 The nethod
t:/vﬁn of a nobile termnal in a nobile communication system of clalm

Aej met hod f'br régi stering location of a nobile termpal SEE@H%M ficed

ni cati on systemof claim 14, wherein said difference m@ EEm
i

erein said step of location registration is a step of |I|ocating

i stration to said base station by osBadgs identification infornmation,
-is included in said signals, indicating a base station having

smtted said signal. 19 The nethod for registering |ocation of a
le termnal in a-nobile conmunication systemof claim14, further

coforising a step of displaying location of said nobile termnal in a

SI on of said base station on a _nm ndi cat i ons of said base
iophs in said excha §E=LR @@sbggtégaegn 592*??%&& ’ée base station

f no" been registered hgggian Al Sake MBRPLD Al Badd station is

- act conducted when location registration has

been done already. ' ) ' Y

17 The method for reqistei:inq location of a mobile
terminal in a mobile communication system of claim 14,
wherein sald difference of reception levels is an
absolute valué of a difference between a largest
reception level and a second largest receptib:i level.
18 The method for registering location of a mobile
terminal in a mobile communication system of claim 14,
wherein said. step of location registration is a step of
locating registration to said base station by using‘
identification information, that is included in said

signals, indicating a base station having transmitted

said signal. ' : A}

19 The method for registering locatiom of a mobile
terminal- in a mobile communication system of claim 14,
furthar comprising a step of displaying location of said
mobile terminal in a division of said base station on a
map indicating divisions of said base stations in gaid
exchange office based on a eignal from a base station

having been registered location of said mobile terminal.
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