To solve this px:obicni it is considered to make the mobile terminal comgfffe
reception levels (' om a plurality of base stations and register its location to a basggtation
that transmits a signal of largest reception level in the area where radio zong¥ overlap.
In this method, tl:: mobile terminal can register its location to the nearest hffSe station, so
the exchange offic.e can properly control location of the mobile termina

However, in this method, if the mobile terminal is in an gfea where reception
levels from neighiouring base stations are nearly equal, the moylfig mobile terminal may

'frequently change the base station to be registered locaﬁon. fFAs a result, it may oceur
confusion on location control of the mobile terminal,
SUMMARY OF THE INVEYFION

It is an object of the present invention tofkmeliorate one of more of the
aforementioned p: oblems.

Adcording t:» one aspect of the invention tifffe is disclosed a mobile communication
system having a piurality of base stations, eagfl of said base stations makes a radio zone,
and a mobile terininal that moves in sgffl radic zones and registers location of said
mobile terminal to a prédetennined bagffstation, wherein

said mobile ierminal compriseff location registration means for detecting reception
levels of signals from said basgfstations, calculating a difference between a largest
reception level and a éec wffargest reception level and registering location of said
mobile terminal to a base gation having transmitted a signal of said largest receptioﬁ

~ level when said differegffe is larger than a present threshold value and said location
registration means dgffs not register location of said mobile terminal to a base station
having transmittegfa signal of said largest reception level when said difference is smaller
than said thregffl; value,

Accoffing o another aspect of the invention there is disclosed a mobile
communjffation system having an exchange office, a plurality of base stations, each of
said hffe stations inukes a radio zone, and a mobile terminal that moves in a said radio
zquffs, where sald mobile terminal registers location of said mobile terminal to a
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predetermined base tation and said exchange office receives location informatid;l ofsaid
mobile terminal vin said predetermined base station and said exchange offigg’confirms
location of said mol:le terminal, wherein

said mobile terminal comprises:

means for recciving a plumlity of signals from a plurality g#fbase stations;

means for deivcting reception levels of said signals gftlecting a largest reception
level and a second largest reception level from agng said reception levels and
generating identification information indicating a bg#e station having transmitted a sigpal
of said largest recey;tion level according to scleglffd largest reception level;

means for calculating an absolute flue of a difference between said largest
reception level and said second largest ggffeption level;

means for cormparing said absgfite value of said difference and a preset threshold
value; | , _

storage means for storig an identifier of a base station having been registered
location of said mobile tergfinal; | '

means for coripa ;: a base station indicated by said identification information and
a base station indicagfd by said identifier when said absolute value of said difference is
larger than said.
mobile termi
said base s
and for gEistering location of said mobile terminal when said base station indicated by
said idghtification information and said base station indicated by said identifier stored in
said fftorage meany are different, where said means does not register location of said
mébile terminal when said absolute value of said difference is smaller than said threshold
value; and '

said exchange. office comprises: |

location disp i iasaammeng S T0 Coring divisions of said Dea N
nisplaying and for displaying location of said mobile terminal in a division of said base

reshold value where said means does not register location of said
wlien said base station indicated by said identification information and

ot indicated by said ideuntifier stored in said storage means are the same,




station according to a signal from a base station having been registered location of sg

mobile terminal.
According to still another aspect of the invention there is disclosed g mobile
communication sysiam comprising a plurality of base étations, each of saidgfase stations

makes a radio zone, and a mobile terminal that moves in said radio 2qyffs and registers
location of said mobile terminal to a predetermined base station, whgfin

said mobile te:minal compriseé location registration meangfc detecting reception
levels of signals froin two base stations, calculating a diffeggffice between two reception
levels and registering location of said mobile termighi to a base station having
transmitted a signal f a larger reception level when sajl difference is larger than a preset
threshold value and sald loéaﬁon registration meaffs does not register location of said
mobile terminal to a base station having tr' mftted a sipnal of a larger reception level
when said difference is smalier than said thrgfhold value.

According to still another aspect g fthe invention there is disclosed a method for
registering location of a mobile tegyf '- in a mobile communication system having a
plurality of base stations, each - id base stations makes a radio zone, and a mobile
termipal that moves in a plugfity of radio zones, in said mobile terminal, comprising
steps of:

detecting a plurgiity of reception levels of a plurality of signals from said base
stations;

selecting #flargest veception level and a second largest reception level from among
detected regfbtion leveis; '

caffulating a diffirence between said largest reception level and said second largest
recyf jon level; _ |

registering location of said mobile terminal to a base station having transmitted a -
signal of said largest reception level when said difference is larger than a preset threshold
value; and | | "
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not registering location of said mobile terminal when said difference iy g e.r than

said threshold vatue :n said location registration step.
LRIEF DESCRIPTION OF THE DRA Wi

This and othcr objects, features and advantages#Gf the present invention will
become more ipparent upon a reading of g llowing detailed description and
drawings, in which: _

Fig. 1 illustratcs a system configfira ﬁon of a first embodiment;

Fig. 2 is a figure for expyfiing a signal format:

Fig. 3 is a block diggfm of a mobile terminal;

Fig. 4 is a figy hwing a typical status of reception levels of signals;

Fig. 5ill a system configuration of a second embodiment; and

Fig #is a figuie for explaining a prior art,
¢/  DESCHIPTION OF THE PREFERRED EMBODIMENTS
| A first embodinient of the present invention is described.

In the first embodiment, two radio zones partially overlap each other.

Fig. 1 illustraivs a system nfiiqz_z_ 1o _explain_the f_'t _bod_iment of the
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CLAIMS

1. A mobile con:nunication system having a plurality of base stations, each of gl
base stations makes u tadio zone, and a mobile terminal that moves in said ragyf zones
and registers location: of said mobile terminal to a predetermined base stationgwherein

said mobile te: minal comprises location registration means for degfeting reception
levels of signals from said base stations, calculating a differencgfbetween a largest
reception level and a second largest reception level and regigffring location of said
mobile terminal to o base station having transmitted a sigy qf said largest reception
level when said ditference is larger than a present thrgffiold value and said location
registration means cdoes not register location of saidgfiobile terminal to a base station
having transmitted « signal of said largest receptiogflevel when said difference is smaller
than said threshold value, B |
2. The mobile ccinmunication system of #laim 1, wherein said location registration
means calculates an absolute value of saidgfifference between said largest reception level
and said second laigest reception leyfl and compares said absolute value and said
threshold value, | | |
3. The mobile communicationgystem of claim 1, wherein said lobation regisération
means does not subs:quently tgBister the location of said mobile to a base station if said
location is already rcgiste
4, The mobile comgfinication system of claim 1, wherein said location registration
means comprises:

means for gfce iving a plurality of signals from a plurality of base stations;

means Jr detccting xeception levels of said signals, selecting a largest reception
level andgfl second largest reception level from among said reception levels and
generady identificaiion information indicating a base station having transmitted a signal
‘of gfid largest recepiion level based on said signal of selected largest reception level;

means for calculating a difference between said largest reception level and said
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means. for con:paring said difference and a preset threshold value; and

location regisiration establishment means for registering location of said ggtibile
terminal to a basc station indicated by said identification information wifen said
difference -is largcr than said threshold value, where said locationg/registration
establishment mean; does not register loqation of said mobile termjhil to said base
station indicated by said identification information when said diffeg€nce is smatler than
said threshold value.

5. The mobile c:xmmunication system of claim 4, wheggfn said location registration
means comprises:

storage means fér storing an identifier of a pffse station having been registered
location; and | |

means for coniparing a base station indiggfed by said ideﬁtiﬁcation information and

a base station indicated by said identifigf when said difference is larger than said
threshold value, ane! for registering loggfion of a mobile terminal when said base station
indicated by said identification iggfrmation and said base station indicated by said
identifier stored in caid storage pfeans are different.
6. The mobile communigition system of claim 1, further comprising an exchange
office connected with saf base stations and for receiving location information of said
mobile terminal via ajf8se station having been registered location of said mobile terminal
and confirming logfftion of said mobile terminal, wherein

said exciffnge office comprises location display means having a map indicating
divisions offfaid buse stations and for displaying location of said mobile terminal in a
divisiondBF said bas: station based on a signal from a base station having been registered
locgifon of said mobile terminal,

A mobile communication system having an exchange office, a plurality of base
stations, each of said base stations makes a radio zone, and a mobile terminal that moves
in a said radio zolies, where said mobile terminal registers location of said mohilg
arminel io aweredsWATIET Dase station and sald exchange office receives location
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information of said mobile terminal via said predetermined base station angsaid
exchange office confirms location of said mobile tenmnal wherein
said mobile tcrminal comprises: ,
means for recoiving a plurphty of signals from a ph;;ality of basg stations;
means for deiecting reception levels of said signals, selectiff a largest reception
level and a secowd largest reception level from among fid reception levels and
generating identificition information indicating a base sta -‘ having transmitted a signal '_
of said largest recej;tion level according to selected largght reception level;
means for calculating an absolute value offfa difference between said largest
reception level and said second largest reception jPvel;
means for conparing said absolute valpf of said difference and a preset tlueshold .
value;
storage meany for storing an idgffitifier of a base station having been registered
location of said mobile terminal; | | _
means for con:paring a bagy station indicated by said identification information and
a base station indicxied by sgifl identifier when said absolute value of said difference is
larger than said thi ssholg alue where said means does not register location of said
mobile terminal whi:n gRid base station indicated by said identification information and
said base station ingftated by sé.id identifier stored in said storage means are the same,
and for registerig location of said mobile terminal when said base station indicated by
said identificgfon in t"ormation and said base station indicated by said identifier stored in
said storagl’ means are different, where said means does not register location of said
mobileg¥rminal whe:i said absolute value of said difference is smaller than said threshold
vaigfl and
V' said exchange office comprises:
location display means having a map indicating divisions of said base stations for
displavine and focdisplainedacation abisidunahilsteminisimumiiniaion of said base
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station according tc a signal from a base station having been registered location of g€
mobile terminal, .
8. A mobile con:munication system comprising a plurality of base stationg each of
said base stations n:akes a radio zone, and a mobile terminal that fi said radio
zones and registers location of said mobile terminal to a predeterm i base station,
wherein | | | |

said mobile terminal comprises location registration meangffor detecting reception
Jevels of signals from two base stations, calculating a differeglfe between two reception
levels and registering location of said mobile terminalffio a base station having
transmitted a signal of a farger reception level when said gfiference is larger than a preset
threshold value and said location registration means ghes not tegister location of said
mobile terminal to a base station having transmi signal of a larger reception level
when said difference is smaller than said thresholgfvalue. |
9, The mobile coumunication systam of g 8, wherein said location registration
means does not register location of said o fbile terminal when said mobile terminal had
registered location 1o a base station ) "ing transmitted a signal of a larger reception
level, even if said difference is 1z gegfihan said threshold value.
10. The mobile cmmnunicatiq A ystem of claim 8, wherein said location registration
means comprising: y /

means for receiving § ‘. signals from two base stations;

means for detectinglf reception levels of said signals;

means for calcyf ting a difference between two reception levels of two signals from
among said signalg "( '

means for | ; myiring said difference and a preset threshold value;

storage pans jor storing an identifier of a base station bhaving been registered

~ location of gfnobile t ¢ninal;

meghs for compating a base station having transmitted a signal of 2 larger reception
lﬂVﬂl u d 4 bage gig 1 ametansOETETT™ ldldétlwhen Said diffetem is latger than




said threshold value w here said means does not register location of said mobile tgffainal
when said base station having transmitted a signal of a larger reception levgland said
base station indicated by said identifier are the same, and for registeringffocation of a
mobile terminal to a Lase station having transmitted a signal of a larggf reception l;evel
when said base statios having transmitted a signal of a larger recy on level and said
base station indicated by said identifier stored in said storage . are different, where
said means does not sugister location of said mobile ter nighl when said difference is
smaller than said threshold value. V4
11, The mobile cominunication system of claim § further comprising an exchange
office connected with sid plurality of base statiogffand receiving location information of
said mobile terminal via a base station havigl been registered location of saxd mobile
terminal and confirming, location of said ggfbile terminal, wherein
said exchange office compriseggfication display means having a map indicating
divisions of said base stations angffor displaying location of said mobile terminal in a
division of said base aiation gftording to a signal from a base station having been
~ registered location of said bile tefminal. |
12. A method for regigfffing location of a mobile terminal in a mobile communication
system having a plurg}fy of base stations, each of said base stations makes a radio zone,
and a mobile termyffal that moves in a plurality of radio zones, in said mobile terminal,
comprising steg .of:
detect| a pluralily of reception levels of a plurality of signals from said base
staﬁons:
S ting a largest ; sception level and a second largest reception level from among
detgfled reception levels; |
J  calculating a differonce between said largest teception level and said second largest
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registering location of said mobile terminal to a base station having transmiffed a
Ysignal of said largest 1:ception level when said difference is larger than a preseyffnreshold
value; and
not registering jocation of said mobile terminal when said differegy is smaller than
said threshold value in said location registration step. ,, ‘
13. The method fir registering location of a mobile g®rminal in a2 mobile
communication syster of claim 12, wherein said locatigh registration step further
comprises steps of: V 4
confirming wheiher said base station having f ansmitted a signal of largest
reception level is regisieted location of said mobile ferminal; and ,
registering location of said mobile termigfl to said base station when location of
said mobile terminal has not been registegll, where location registration to said base
station is not conducte:! when location e fstration has béen done already. |
14, The method for registering, flocation of a mobile terminal in a mobile
‘communication systeni of claim 2, wherein said difference of reception levels is an
absolute value of a differencs Between a largest reception level and & second largest
reception level, ) y
15. The method fiy registering location of a mobile terminal in a mobile
communication sysfs of claim 12, wherein said step of location registration is a step of
locatihg registrg . in said base station by using identification information, that is
included in sl signals, indicating a base station having transmitted said signal.
16. Theffmethod for registering location of a mobile terminal in a mobile
comm ffication system of claini 12, further comprising a step of displaying location of
saidgfobile terminal in a division of said base station on a map indicating divisions of
sffl base stations tn said exchange office based on a signal from a base station having
been registered location of said mobile 7




