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PCSI TI ON AND MOBI LE COMMUNI CATI ON TERM NAL- 5 T LD The present{'
i nvention relates to a nmethod for neasuring poslmmmmlﬁlﬁﬁ nobi | e \
conmruni cation termnal, a nobile comunication ; program and a
storage nmedium for storing the program 10 BACKGROUN®SERT A d obal
Positioning System (GPS) is known as a systemthat can be wused for
measuring a position of a terni MESCRIFEMINy about 20 GPS satellites are
i n operation, each of which transmits a navigation nessage(s). As shown 15
in Fig. 10, a navigation nessage contains various data such as, tine
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Consgquently, a terminal 1 is not able to sinultaneously receive radio
signals fromall GPS satellites. Nanely, a radio signal that the term nal

I s abl e TEOHNEKCAYESFIBIOM a GPS satellite is dependent on a current position
of the termnal. In the exanple shown in Fig. 11, termnal 1 is able to
recei ve radi oTh25presemtainyentiom i@k8es ad el iietlesd 402 measdrimgnwpesitions iof 4 ocat ed
in area 5-1; and is  able to receive radio signals fromGPS satellites 4-3
to 4-6 whebile commupication terminglea rsobile TosmuGERtEen tarminak & prograhi ch
term nal %] can receive radio, signals are referred to as "GPS satellites in
the vi siPBA& $iPEage F}?rd?'t”é‘r rr?é?r"l‘gt CPEPEIAHY 1 with GPS function receives
radi18 signals fromtwo or

BACKGROUND ART
A Global Positioning System (GPS) is known as a system that can be
used for measuring a posttion of a terminal. Currently about 20 GPS satellites
are in operation, each of which transmits a navigation message(s). As shown
15 in Fig. 10, a navigation message contains various data such as, time correction
data, ephemeris data and almanac data. Ephemeris data from a GPS satellite
indicates a precise orbit of the GPS satellite, and almanac data indicates
approximate orbits of all GPS satellites.
As shown in Fig. 11, GPS satellites move in different orbits around the
20 earth. Consequently, a terminal 1 is not able to simultaneously receive radio
signals from all GPS satellites. Namely, a radio signal that the terminal is able
to receive from a GPS satellite is dependent on a current position of the
terminal.
In the example shown in Fig. 11, terminal 1 is able to receive radio
25  signals from GPS satellites 4-2 to 4-5 when it is located in area 5-1; and is
able to receive radio signals from GPS satellites 4-3 to 4-6 when it is located
in area 5-2. These GPS satellites from which terminal 1 can receive radio
signals are referred to as "GPS satellites in the visible area" for terminal 1.

A terminal 1 with GPS function receives radio signals from two or
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*QD0002*rd 225353 2 nore GPS satellites respectively, conputes distances
fromthe GPS satellites on the basis of the navigation nessages included
in the radio signals, and thereby neasures the position of the termnal.
Thi s nmeasurenent operation wll be referred to as a " position neasurenent
operation.” 5 A specific neasurenent operation carried out by termnal 1
wll now be described belowreferring to Fig. 11, taking a case where
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Next, terminal 1 tunes into GPS satellites 4-2 to 4-5 in the visible area,

and receives navigation messages from GPS satellites 4-2 to 4-5, respectively.

15 Then terminal 1 computes distances between terminal 1 and each one

of the satellites 4-2 to 4-5 on the basis of ephemeris data included in the
navigation messages, and measures the position of the terminal.

Each GPS satellite transmits a navigation message at a transmission

rate of 50 bps. The navigation message consists of 25 frames as shown in Fig.

20 10, while each frame consists of 1,500 bits. Therefore, a time of 750 seconds

(1,500 bits x 25/50bps) is required to receive the complete navigation message.

Thus, a time taken by terminal 1 to receive a navigation message is relatively

long at the commencement of a position measurement operation; and terminal

1 must then extract almanac data from the navigation message. As a result,

25 terminal 1 suffers from a drawback in that it is not convenient to use since a

position measurement operation that it carries out takes a relatively long time.

SUMMARY OF INVENTION

The present invention provides a method for measuring a position of a



The presgigisvention provides a nmethod for neasuring a position of a
F0512/ 3153 3 nobile communication tgrmnal accomnmodated in a nobile _
comuni cation network, including: a first step for determ ning whether the
nobi | e conmuni cation term nal has noved a predeterm ned distance; 5 a
second step for nmeasuring a position of the nobile comunication term nal
and storing the position as an approxi mate position of the nobile

communi qabbde ¢ommumacati@aabrmimagd adconsmoeaezdrined mobildeommeinisdtéen t hat
the nobile conmunication termnal has noved the predeterm ned di stance; a
third stnepwosk, eledinghg a plurality of satellites on the basis of the 1o

stored approxi mgte position, and receiving radio signals fromthe selected
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for determ ning whether  the 'nobile comrunication erm nal has nove
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mobi | e communi cation termnal and for storing the position as an
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transm ts%ié?ﬂt&?hﬁdi ncluded in the radio signals through
a fourth step for measuring a position of the mobile communication
terminal by using data included in the received radio signals. For convenience,
this method will be referred to as a first position measurement method.

15 The present invention provides a method for measuring a position of a
mobile communication terminal that is accommodated in a mobile
communication network, including:

a first step for determining whether the mobile communication
terminal has moved a predetermined distance;

20 a second step for measuring a position of the mobile communication
terminal and for storing the position as an approximate position of the mobile
communication terminal, each time it is determined in the first step that the
mobile communication terminal has moved the predetermined distance;

a third step for selecting on the basis of the stored approximate

25  position a plurality of satellites, and receiving radio signals from the selected
satellites;

a fifth step for transmitting data included in the radio signals through
the mobile communication network to a server; and

a sixth step for receiving a position of the mobile communication



t he nobif®s e8I cation network to a server; and a sixth step for
receiving a position of the nobile cgmmunication F0512/3153 4 term nal,

whi ch position is calculated and transmitted by the server on the basis of
~ the data. For convenience, the nethod will be referred to as a second

posi tion neasurenent nethod. In the first or second position nmeasurenent

net hod, the nobile 5 conmunication network is configured to be provided in
a pl uraltetmimdl, avieiah; poditienf isr salcalatpd e atasmitnedudy hessyeot forstled for
detecting a residency area in which the nobile communication term na

cur r ent Ibastseef thss datndaarcasivgini¢nces the methodewdl wienieferredrtotasea basord of t he
det ected resi dency area, whether the nobile comunication term nal has
moved t ROSHIQR &acdsHermgntmethede. For io convenience, these methods will be

referred to a tB'Itf;df sition asurenent et hods. Inhh ttPlird asition
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duplication in sidency areas may be counted in“the eighth step.

Then, omwhich tirsinsolsile tdoenmunierticnf tefaitgd scurréntbprebried ctagidmhnesighwhet her

the nobile communication termnal has noved the predetermned distance.

For conséep éordeterminmgymrhtuts basis ofbider ddtecteddrasoderncyf anoat twhether ttie h 20

posi ti on neasurenent .nmet hods respectively. In the third position

measur e fBAR1lgeqaBENINI¢AON ey d1as eyedothe predetepmined idistange.cEpr s, and

a base station correspondi,ng,to.gach || ,execut,es, radio communi cati on
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identifgﬁ%q.‘iotag data transmtted fromthe base station the residency 25 area
can be defected. For conveni ence, these nethods will be referred to as

sixth positi ofn TR IHITAFNitiGRIMesurement methods, the number of changes in
the residency areas is counted in the eighth step. On the basis of the number of
changes counted, it can be determined Whether the mobile communication
15 terminal has moved the predetermined distance. Alternatively, a number of
changes without duplication in the residency areas may be counted in the
eighth step. Then, on the basis of the number of changes, it can be determined
whether the mobile communication terminal has moved the predetermined
distance. For convenience, these methods will be referred to as fourth and fifth
20 position measurement methods respectively. |

In the third position measurement methods, the area consists of one or
a plurality of cells, and a base station corresponding to each cell executes
radio communication with the mobile communication terminal. Then, on the
basis of area identification data transmitted from the base station the residency
25 area can be detected. For convenience, these methods will be referred to as

sixth position measurement methods. |
In the sixth position measurement methods, the area identification data
includes data for determining a movement distance of the mobile

communication terminal. Then, on the basis of the data for determining



I n the spgg/ppsition measurenent nethods, the area identification data
includes data for determ ning a novengnt distance of the nobile

comuni cation term nal. Then, on the basis of the data for determ ning
FO0512/ 3153 5 novenent distance, which data is included in the area
identification data transmtted fromthe base station, it can be
determned in the eighth step whether the nobile conmunication term nal
has noveardovément atistagice] veldichddataans anckriedc omvbsi areae iddnteSeatioat dads Wil |
be referred to as seventh 5 position nmeasurenent nethods. In the first to
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received fromthe satellite in the first step, a position of the nobile
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transm t't1ng the stored approximate position through the nobile
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posi ti oradandigalleatcaiyethfroph uhal sdtyllné satle Ifirkestassa gregdtiby dhehe
position neasurenment assist-data. The present invention provides a nobile
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further include the steps of:
transmitting the stored approximate position through the mobile
communication network to a server;
15 recelving a position measurement assist-data transmitted from the
server in accordance with the approximate position; and
selecting the pluraiity of satellites assigned by the position
measurement assist-data.
The present invention provides a mobile communication terminal
20  which i1s accommodated in a mobile communication terminal, having:
first means for determining whether the mobile communication
terminal has moved a predetermined distance;
second means for measuring a position of the mobile communication
terminal and for storing the position as an approximate position of the mobile
25 communication terminal, each time it 1s determined by said first means that
the mobile communication terminal has moved the predetermined distance;
third means for selecting a plurality of satellites selected on the basis
of the stored approximate position and receiving radio signals from the

selected satellites; and



t he nobipgs1eemmesi cation term nal has noved the predeterm ned di stance;
third neans for selecting a plurality of satellites selected on the basis
of the stored approxi mate position and receiving radio signhals fromthe
selected satellites; and F0512/3153 6 fourth nmeans for measuring a
position of the nobile communication termnal by using data included in
the received radi o signals. For convenience, this nobile comrunication
termnal wl| foertheheanedot aneasuairfg asposttbinl ef tlewmobile atdromurgcatioral . 5
The present_invention provides a nobile comunication termnal, having:
first ndemBimabydesingda vecluded haithe recarwed radisosignalse Kior senvesieniogal has

noved a predeterm ned di stance second ans f asurin 05|t| n of
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satellites sel ect asl's pproxinate posi

recei vi mavige o si gnal s fromthe 15 sel ected satellites; fifth means for
transmtting the data included in the radio signals through a nobile
communi cat i onfimett waeing ofar sdetereminiagd velethbr méensmbbiler eoanmiungeatigrosi tion
of the nobile conmmunication termnal calculated and transmtted by the
server itermaadhasnneved apredetcoadncd dpgames;s m)bl | e comuni cation terninal
will be referred tp as a fsecond nobi | e conmun tlonlpﬁerm nal , .for
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communication terminal, each time it is determined by said first means that
the mobile communication terminal has moved the predetermined distance;

third means for selecting a plurality of satellites selected on the basis

of the stored approximate position, and receiving radio signals from the
15  selected satellites;

fifth means for transmitting the data included in the radio signals
through a mobile communication network to a server; and

sixth means for receiving a position of the mobile communication
terminal calculated and transmitted by the server in accordance with the data.

20 This mobile communication terminal will be referred to as a second mobile
communication terminal, for convenience.

In the first or second mobile communication terminal, the mobile
communication network is configured to be provided in a plurality of areas,
and the first means may further include:

25 seventh means for detecting an area where the mobile communication
terminal resides; and

eig.hth means for determining, on the basis of the detected residency
area, whether the mobile communication terminal has moved the

predetermined distance. For convenience, in such a case the term third mobile



25 severmpdy ey for detecting an area where the nobil e conmuni cation
termnal resides; and eighth neans fer determ ning, on the basis of the
detected residency area, whether the nobile conmunication term nal has
noved the predeterm ned distance. For convenience, in such a case the term
third nobile FO0512/3153 7 conmunication termnal will be used. In the case
of a third nobile communication term nal the eighth nmeans counts a nunber
of changesnmnnidetiorerdenalywall desyseeind on the basis of the nunber of the
changes counted, it can be determ ned, whether the nobile 5 comunication
term nal has hBvke caseopadhodemobiledcamnsturicatiomteraningd ithe ejghthteans ght h
means counts a nunber of changes w thout duplication in the residency
areas, &Q4NihanyBPEF Alnehanges IhEng e51deney @reas sk onothe: hasigea! thevhet her
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is able to further detect a resjidency area. For convenience, in such a
case t havhether shetmohilsi cemaawmigationt iesminal diasamowied| thee predetermmeche case
of a sixth nobile communjcation termnal, the area. identification data
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executes radio communication with the mobile communication terminal. On
the basis of area identification data transmitted from the base station the
15 seventh means 1s able to further detect a residency area. For convenience, in
such a case the term sixth mobile communication terminal will be used.

In the case of a sixth mobile communication terminal, the area
identification data includes data for determining a movement distance of the
mobile communication terminal. Then the eighth means may further

20 determine whether the mobile communication terminal has moved the
predetermined distance, by referring data for determining movement distance
included in the area identification data transmitted from the base station. For
convenience, in such a case the term seventh mobile communication terminal
will be used. In the case of first to seventh mobile communication terminals,

25 the first means alone may further measure a position of the mobile
communication terminal on the basis of the radio signals received from the
satellites. For convenience, in such a case the term eighth. mobile

communication terminal will be used.

In the case of first to eighth mobile communication terminals, the third



w Il be mpad/3iag the case of first to seventh nobil e communication
termnals, 25 the first nmeans alone gy further nmeasure a position of the
nobile comunication term nal on the basis of the radio signals received
fromthe satellites. For convenience, in such a case the termeighth
nmobil e communication termnal will be used. In the case of first to eighth
nobi | e conmuni cation termnals, the third F0512/ 3153 8 neans may further

i ncl ude:meaanmafydiurtheansoludei ng t he stored approxi mate position through the
nobi | e comuni cation network to a server; neans_for receiving a position
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signal s. a first function for determining whether the mobile communication
terminal has moved a predetermined distance;
a second function for measuring a position of the mobile
communication terminal and for storing the position as an approximate
15 position of the mobile communication terminal, each time it is determined by
the first function that the mobile communication terminal has moved the
predetermined distance;
a third function for selecting a plurality of satellites selected on the
basis of the stored approximate position and for controlling a receiver circuit
20 to receive radio signals from the selected satellites;
a fourth function for measuring a position of said mobile
communication terminal by using data included in the received radio signals.
For convenience, this program will be referred to as a first program.
In the case of a first program, the mobile communication network is
25  configured to be provided in a plurality of areas; the first function may further
include:
a fifth function for detecting a residency area where the mobile
communication terminal resides;

a sixth function for determining, on the basis of the detected residency



For conygpyiense;g this programw |l be referred to as a first program In
the case of a first program the nobigl e communi cation network is 25
configured to be provided in a plurality of areas; the first function may
further include: a fifth function for detecting a residency area where the
nmobil e communication termnal resides; a sixth function for determ ning,
on the basis of the detected residency F0512/3153 9 area, whether the

mobi | e aogatunivhethern ther mmmebildasommadiddimn ptedemat mhmsd dicoteahc éie For
conveni ence, this programw || be referred to as a .second program The
present nrﬁ@@ﬂtmmﬁcgdwam Foranmieneenaes ddishprogsaor wild beentiferredrto &8 &t ori ng
the first or second program BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
chart sKBCPMEPIPL WAt ire system according to the first enbodi nent. 10 Fig.

2 is a chart %I ai ni. ng- how .GPS positi on neasur ene tblis carried ,.out in the

same enbodi ment'c BEGENIVENLIonpl Vlg?ép?éﬁoﬁpﬂﬁteﬁaﬁp&% 8es[t8Farﬁen@e§h‘?rg9'érrent

di stgncgt(a,fi%gthérﬁ%tl SQUTR ﬁ%trbﬂlp termnal in the sane enbodinent. Fig. 4
ocC e“confi

is a bl agram show ng t guration of a nobile 15 conmuni cation
termnal in the same enbodinent. Fig. 5is a flowhart show ng an operation
of the CPU of a nobile comunication termnal in the same enbodi nent. Fig.
6 i s a BRIEMOGESCRIPITON @F THBI2RAWINGST a nobil e conmmunication
term nal and a_ position measurenment assist server according to 20 the
same. Fig. 7 Figalfioackhart showing the emureasysiemnfacrudulg dontis Ifast
comuni cati on term nal according to the second enbodi nent.
embodiment.
10 Fig. 2 1s a chart explaining how GPS position measurement is carried
out in the same embodiment.
Fig. 3 is a chart explaining how to determine a movement distance of a
‘mobile communication terminal in the same embodiment.
Fig. 4 1s a block diagram showing the configuration of a mobile
15 communication terminal in the same embodiment.
Fig. 5 1s a flowchart showing an operation of the CPU of a mobile
communication terminal in the same embodiment.
Fig. 6 is a sequence diagram showing operations of a mobile
communication terminal and a position measurement assist server according to
20 the same.
Fig. 7 1s a flowchart showing an operation of CPU of a mobile
communication terminal according to the second embodiment.
Fig. 8 is a flowchart showing an operation of CPU of a mobile
communication terminal according to the third embodiment.
25 Fig. 9 1s a drawing exemplifying a counting table in a modification.
Fig. 10 is a drawing showing a data format of a navigation message
which a GPS satellite transmits.
Fig. 11 is a schematic showing the relation between terminals and GPS

satellites.



Fig. 8 impmAadsmwhart showi ng an operation of CPU of a nobile

communi cation term nal according to {fe third enbodinent. 25 Fig. 9 is a
drawi ng exenplifying a counting table in a nodification. Fig. 10 is a
drawi ng show ng a data format of a navigation nessage which a GPS
satellite transmts. Fig. 11 is a schematic show ng the relation between
termnals and GPS satellites. F0512/3153 10 BEST MODE FOR CARRYI NG OUT
THE I NVENTION A. First Enbodinent A-1. Configuration 5 A configuration
accor di S%Eto the first enbodi nent of the }Eresent i nvention will now be

descri bdtEP EMODEGFOR CARRBRAN U T THIEANWENIdN gur ati on of the system
Fig. 11is lg. diﬁ%ﬁ)a Jdllustrating the entire systemaccording to the first
enmbodi 158t BE¥Bht i nvention. As shown, the systemincludes nobile
1o co _ilcw n%-work 20, nobile comuni cation term nal 10 accommodat ed

I n nmobil'e ¢ P& %8 network 20, and position neasurenment assist server

30 c nnectedto%mm L Ccat | 2 ' nj l.pn
netvvtg)rk 20 in(ﬁu es Lﬂgﬁﬁﬁ%?‘%@@#}g&gggﬁé\?ﬁ |togrsnb ,melf)]r?o(\%fggg g;[ce%hf’

pr edet enfv&ton vl lBRew e dBrigl RFeives to thSuwidwihgsnot shown) 15 for
performng circuit switching in network 20, home nenory (not shown), and
comuni ¢&) Emoiréicokfiguhatios ofinkesybtese stations 21, the switch and the hone
menory to each other. Base station 21 is provided to forma radio cell

havi ng a di anfigr]as$ a diagramnilbsiratiag thenenteg spstemsaceordingtalthkifirstret er s.

br et ceAR HRTHSEY U5 PSR IBGUon EASITOMBAdE SREToRRISdes phile
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accommodated in mobile communication network 20, and position
measurement assist server 30 connected to mobile communication network 20.
Mobile communication network 20 includes a plurality of base stations 21,
provided at predetermined distances from one another, a switch (not shown)
15  for performing circuit switching in network 20, home memory (not shown),
and communication links that connect base stations 21, the switch and the

home memory to each other.
Base station 21 is provided to form a radio cell having a diameter of
between several hundred meters to several kilometers. A position registration
20 area is formed by grouping together a predetermined number of radio cells.
Each of base stations 21 located within a position registration area transmits a
broadcast message to a radio cell of the base station 21. A broadcast message
includes position registration area ID that is unique to a position registration
arca. Mobile communicatioh terminal 10 transmits a position registration
25 request to mobile communication network 20, each time mobile
communication terminal 10 receives a new position registration area ID. Then,
a position 1s registered in the home memory in response to the request.
Therefore, the position of the mobile communication terminal 10 can be

known by referring to the home memory.



I ncl udesF@EPSI4iN registraticon area ID that is unique to a position
registration area. Mbile communicajjon termnal 10 transmts a position
regi stration 25 request to nobile comruni cati on network 20, each tine
nobile comunication termnal 10 receives a new position registration area
ID. Then, a position is registered in the hone nmenory in response to the
request. Therefore, the position of the nobile comunication termnal 10
can be knownMgbref@mmpitatioheehmmealnb@oisya teomiRd133och b aMdlidlar
communi cation termnal 10 is a termnal such as a cellular phone or

Per sonalphoingi eraPepsosiab tRigital drmigtantsoRIDA) c dobile comminnieatidmagrming@l has a

GPS position ne enent. function for tuning into radiq signals .emtted
froma p‘l%?‘éﬁi% i(f}gé R53LQRt BICASRREINeR]y, I‘F‘Hioﬂ‘ﬂfgédﬂpw i1t gadiopsEnalon 5 on

t he basi s _.of .navi gati,on dat a:} uded.in the received radi o signals: and
'so. el RV RRARAPRLEE GFS S8R oheif £6F EeasSeinenls ote Bofiddan ough
nobi Le 0, | cat,i 0 W Wt 3 Si ver 30
robi e, chPIBIRLE SRR R ik RPN RCTRAPHERALAASSLAY A Ver 2
Ml ti pl @ AsififfifmiCARMOundbbh If6r ?mﬁﬁguhﬁﬁc&ﬁfmmhtiéﬁ tRESUEH Eﬁob"ifb _
stand-al one position neasurenent by usihg the GPS function of"the term nal.
Al t er natconemynigaviain aetworkuB0cwithoposieion nelasimentt assist setepr30 bosd ti on
measurenent in cooperation with position nmeasurenent assist server 30, in

addi t i onmethogdhsuahe asi hiane dervisiom Mulaiptpa\¢easst(TdaM Ayrarh€odenbivision

15 navi SAultiHle BECESs i DAATo VOB GoTBHBCAON HerBeslt 119h RRETH N
For AP nafe AN EORO ARy Rhs REMKTH P uEE Bl AR b B B ThE 3ohBial on

wi th t he [ EativeR), | obak MH@BEWQ&%}M”N@ Pertdtds hBrwbfk BoShfh { hat

nobi | e conmmuni cat’i'on term na orns a ne position asurenent.

20 Posi hedui@ment ¢iEdopeaiish WihVp6siGonPhas ARsmeRPabsC 98rieRi I@L {Pn
terminal 10 with position neasurenent assist-data, such as satellite

capt ur eaddition to the terminal performing a GPS function. Further, mobile
communication terminal 10 functions to provide to a user services such as |
15 navigation, by using the position obtained in the position measurement.
Position measurement assist server 30 assists mobile communication
terminal 10 in performing a network position measurement in cooperation
with the GPS function of mobile communication terminal 10, in a case that
mobile communication terminal 10 performs a network position measurement.
20 Position measurement assist server 30 provides mobile communication
terminal 10 with position measurement assist-data, such as satellite capture
data for expressing GPS satellites in a visible area for mobile communication
terminal 10, and a Doppler shift for expressing delay conditions of radio
signals, and also correction data for correcting errors in a stand-alone position
25  measurement.
Mobile communication terminal 10 is able to perform position
measurement more rapidly and precisely by using the position measurement
assist-data, as compared to stand-alone position measurement.

Since mobile communication terminal 10 does not receive position



data forFrEEresy ng GPS satellites in a visible area for nobile

comuni cation termnal 10, and a Doppler shift for expressing del ay
conditions of radio signals, and also correction data for correcting
errors in a stand-alone position 25 neasurenent. Mbbile comunication
termnal 10 is able to performposition neasurenent nore rapidly and
precisely by using the position neasurenent assist-data, as conpared to
st and- almeasugesient assistdata emenstangial ore rpsitien acneasureowyitppreasionnaf 10
does not receive position F0512/3153 12 neasurenent assist-data in a

st and- alPOSHIQD SIeasYFemeak i lowartthapthal B petvegrk pesifiononeasiremantent i s

| ower t2251 that in r}etwork osition neasurenent. (2) Principles of

oper at i Rriiciples AT ORSTaBRr ati on of the present embodi nent will now be 5

descri bed bel qw. Positio e sist-dat hat is used to net wor k
position rreag‘urpéjrﬁg%b }éar(g 5@%@#&%[:?%%@?@%%‘9%&%@%@ ty ]gln now ?R)ebi |l e
comyni cREEQPed Pefdwal 10. For exanple, it is known that nobile

comruni cati1on termnal 10 has noved a di stance of around 150 kil oneters, io

GPS satel | it ePodition thheasursimene RsRe-dagd tHabid aiseantoial fatvork pekitisial 10
are not the sane as those in the visible area before the novenent.

Al t er natmeasuyement the mdependent r angeamf appbotienatermpositieni oof t exgbiteal 10
is not greater than 150 kil oneters, network position neasurenent can be
per f or mS@NBRUDEGatP: hermipae Ps Far elexpmpey, itnasel knowne tharematsla i on

nmeasur enent assi st-data.. 1E\X/hnlﬂt he present. enbodi nent, i.l e communi cati on
t er mi nalCOTHNHBIGatios termiga Hu ‘i%é?t 1BIANCE Yoarqy HUPRIGESTS, assi st
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one principle of operation wll now be descri

the movement range of mobile communication terminal 10 is not greater than
150 kilometers, network position measurement can be performed by using the
same GPS satellites 4, namely, the same position measurement assist-data.

15 In the present embodiment, mobile communication terminal 10 notifies
its own rough position to position measurement assist server 30, and performs
network position measurement on the basis of position measurement
assist-data provided from position measurement assist server 30, and in
accordance with the notification.

20 Referring to Fig.2, one principle of operation will now be described
below.

Mobile communication terminal 10 measures its own position by
performing a stand-alone position measurement each time mobile
communication terminal 10 moves 150 kilometers, and stores the position

25 until mobile communication terminal 10 moves another 150 kilometers from
the measured point. This enables mobile communication terminal 10 to
maintain its own position, which is necessary to obtain position measurement
assist-data from position measurement assist server 30. However, the position

obtained by the stand-alone position measurement will include a degree of



bel ow. NaH1l2e3m@Muni cation termnal 10 neasures its own position by
perform ng a stand-al one position neapgurenent each tine nobile

comuni cation term nal 10 noves 150 kiloneters, and stores the position 25
until nobile comunication term nal 10 noves another 150 kil ometers from

t he measured point. This enables nobile comunication termnal 10 to

mai ntain its own position, which is necessary to obtain position

measur ereerar, sise¢ sthedpositionoimaposot ibeenneamectdenn dksilsdsis esfv prosiion
However, the position obtained by the stand-alone position neasurenent

wi || i ndneprairemgagrassissfdatpsThespagtion obtained by tee stand-gbene ipositiens not
been corrected on thﬁ! ﬁgesigs of position . neasur.enent assisf-data. The

posi t i ofMeBEFRER pYY elerted I9naS S8si APBYP XIS PQSHAR weKPTESIRES er r ed
to as an_ " I OXI : et 1 on:) 1. I.Qxi et e position of nobile
conmmuni %gp?@ﬁlﬁ%ﬁ%iﬁl&ﬁ_f ”%8‘5‘46 85@%@@&@5&1} %gﬁ"ﬁ%]lag@‘r enment is required,
suchsas in a_ gasRcifefolien MRISGRMAR igheqairbarsich a8ia!alle i fle
operation, nobilTe comhunication term nal perfornms the network position
measur eﬁﬂm%zhibm%pwatﬁ@ﬁ_ i8t selectedabRr axémeiperadsh,t hisbild eom@ueXeiRie of
Fig. 2 nobiTe communication termnal 10 transmits the stored approxi mate
posi t i otetrminabsliG perfomemstheenetworkopasisiost neasuemait by ukingtthd sipréce
arrow P, and receives position neasurement assist-data transmitted from
posi t i oRPRERXINA e POSHY]. sin sHie eaxagaplien ofaddgr danaebalet Icommuapgatod mat e
posi tion. r{{?ﬁlséysll on neasur.enment assi st server 30 lgenerat es gr?si tion
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30, "Por B5shRMREP GER PhOGUTLE o Poahl tRetFRE MR IR oRERUEmERT robi 1 o
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communi getortancerwithahe hppeoinadtegurétioata. It is sufficient to know the
| Position measurement assist server 30 generates position measurement
assist-data 1n accordance with the approximate position of mobile
15 communication terminal 10. Position measurement assist server 30, for
example, determines GPS satellites 4 in the visible area for mobile
communication terminal 10, by using a known art, on the basis of positions of
GPS satellites deduced. from the approximate position of mobile
communication terminal 10 and almanac data. It is sufficient to know the
20 approximate position obtained by a stand-alone position measurement as
described above, since it is not necessary to obtain a particularly precise
position to generate position measurement assist-data.
Mobile communication terminal 10 receives radio signals in sync with
GPS satellites 4 indicated in the satellite capturing data included in the
25  position measurement assist-data, and measures its own position. Mobile
communication terminal 10 computes its own precise position by using
Doppler shift data and correction data described above, and the like.

Thus, stand-alone position measurement is used for preparing an

approximate  position for network position measurement. Mobile



20 appr oxpgBierpesi tion obtai ned by a stand-al one position nmeasurenment as
descri bed above, since it is not necggsary to obtain a particularly precise
position to generate position nmeasurenent assist-data. Mobil e conmuni cation
termnal 10 receives radio signals in sync with GPS satellites 4 indicated
in the satellite capturing data included in the 25 position nmeasurenent
assi st-data, and neasures its own position. Mbile communication term nal
10 conpuwceamurscatyen peeaisd pOsdoeomdty nesd n@ propideesepticéd siehaaang
correction data described above, and the |ike. Thus, stand-alone position
measur erf@vigatsonswhichois pasgrhdinegtlynon appesikionsektapu] bydhef sianded one k
position neasurenent. Mdbile F0512/3153, 14 conmunication termnal 10 does
not needASHIPN ovINEASYEMERles LOWL PICEISIQHY | HERTWRMEIHi cHY i StARAIORE rect | y

on a position_ obtained t he stand-al gne position neasurenent. Low
preci si ﬂe%ﬁgwgﬁe%r?f%g’t@%-%&oﬁ'@ﬁeﬁeasurerrent, therefore, does not
matter. 5 In e e | t (1.0 ng _or
net Wt?))r k posi t?gnt%aélﬁe?éﬂg@ﬂg#)gﬁﬂé%g 53@'3%‘2’1‘1‘?‘% @ﬁﬁk]hg Bﬂ?%%ggﬁ%ﬁ oéf ai ni ng
a posi tifiwdPRPesRIBH meabafdhénisrel el depedding on'the! ied

bel ow how t o det ect V\A‘legt her nobi Iee comnPni cé%or? tgrprhﬂﬁgfg%%ﬁg@m ed 150
ki | omet er posifiOnfngasitensem. pl an chart showi ng an over view of a plurality
of position registration areas. Since each position registration area has
a size of 10 Reafeomg dosFigh 3, atewdl noow des cleisbabedboslow thioav déoddetecend

| ength of the ro of 15 position registration area when arranged in a
line is ‘@E‘Eﬁgpr Wvﬁk%aﬂmwcawpndmw%.lq ﬁawmeéi Erkilomaeterssn t er ni nal

15 as denoted .b osition

10, TPl BT o RS R RSB O ket Boafieh
Shende JSgiiFon, ek SFE.BASF bt e BbhepEATRIE £ofenof g,
communi dafdraeter e iritd tAhett akRSEriBE@RABORe, the end to end length of the rows of
15 position registration area when arranged in a line is equal to around 150
kilometers. If mobile communication terminal 10, for example, moves linearly
15 as denoted by arrow L and the position registration area where the mobile
communication terminal 10 resides change 15 times, it is determined that the
mobile communication terminal 10 has moved linearly by around 150
kilometers. Alternatively, if mobile communication terminal 10 moves along a
curve as denoted by arrow M or N, the linear travel distance is shorter than
20 150 kilometers. However, in this case it may be determined that the mobile
communication terminal 10 has moved around 150 kilometers at the moment
the position registration area change 15 times. Because, once mobile
communication terminal 10 has obtained its own position by performing
stand-alone position measurement, mobile communication terminal 10 is able
25  to immediately perform network position measurement as requested in excess
of processing of stand-alone position measurement.
(3) Configuration of mobile communication terminal 10
Referring to Fig. 4, a configuration of mobile communication terminal

10 will now be described below.



curve afFggpetes by arrow Mor N, the linear travel distance is shorter
than 20 150 kil onmeters. However, in {4is case it may be determned that the
nobil e communication term nal 10 has noved around 150 kil ometers at the
nonent the position registration area change 15 tines. Because, once

nmobil e communication termnal 10 has obtained its own position by

perform ng stand-al one position nmeasurenent, nobile conmunication term nal
10 i s abl e 25Mabilereedhmumigatpear temmmadt Mbiconpsss of aadie asumsnmicatéon
requested in excess of processing of stand-al one position neasurenent. (3)
Conf i guiid§ bh, 6P Svistsielenganmiti iz &tandral t(Byogesrng I0nwdGRU) Ag, Readi@nly, a

configuration of Lle, co nication termnal, 10 wil]_ now be descri bed
bel ow. ﬁggﬁ@ﬁﬁlégws E/ﬁbi @ligo OdRt Meﬁ%rM%@rﬂdektlﬁ,oﬂlsﬁhdi 0
comuni ¢catipn  unjt 11 S [egei vin nit,12 Centr.al Pr.ocessing,Unit
(ory 1 3terBits Wil 167 Rpd by 1RRR oM ctfa thE e seib ke B REARA §iheany
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ant enna caffimufRIARON C0NBdI COBIrEits Ci (Hoti t ShdwaD, Shgwn) pepfitniRer fraafyp radio
comuni cation with base station 21 of nobile conmuni cation network 20. GPS
r ecei vi kgmmihich?ianswpthavasgestatioh 12 laoGrdbalet eovnananidationaictwogk 26i.rcui ts
(not. shown) receives radio si ?nal s fromGPS satellites 4, and provides 1o

the recei ved ot seegiying ynitolZrs previdadomgth busPS7anroma1and receasingont r ol
ans_incl.ude a,. . Nng position,
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execut i pgrformiagnipositicil ogleas®rement on the basis of navigation messages
received from GPS satellites; a program for performing data communication
with position measurement assist server 30; a program for providing user with
15  a navigation service; and the like. CPU 13 reads the control programs from
ROM 14, and controls each unit of mobile communication terminal 10 by
executing the control programs.
SRAM 15 stores an ID of each position registration area received from
base station 21 by mobile communication terminal 10 (referred to as a
20 residency area ID, and a residency area, respectively, below), a number of
changes in the residency area, and an approximate position obtained by
stand-alone position measurement. SRAM 15 also has battery backup, and
thus is able to retain its content in a case that mobile communication terminal
10 is powered down. In the example shown in Fig. 4, contents of SRAM 15
25  show that residency area ID is "TAREAQ0001", and an approximate position is
"N-—-E---"
User interface unit 13 consists of a liquid crystal display for displaying

a variety of information; a keypad that a user employs to perform a variety of

input operations; a microphone; and a speaker for inputting and outputting



SRAM 15 péxresis | D of each position registration area received from base
station 21 by nobile comunication tggmnal 10 (referred to as a 20
residency area | D, and a residency area, respectively, below), a nunber of
changes in the residency area, and an approxi mate position obtained by

st and- al one position neasurenment. SRAM 15 al so has battery backup, and

thus is able to retain its content in a case that nobile conmmrunication

t er mi nalvoiges,irsspacieradyl, alwdvthe liket he exanpl e shown in Fig. 4, contents of
SRAM 15 25 show that residency area IDis "AREAO0OO1 ", and an approxi mate
posi ti oMAi&Operation E --- . User interface unit 13 consists of a liquid

crystal display for displaying a variety af. information; a keypad that a
usgr enﬂﬂé?&o?%”ﬂgFﬁgﬁﬂﬁﬁngépﬁgﬁyoépna¥ Q%!U8Per ati ons; a microphone; and a
speaker for i - | K315 6. VoicC [espectively,
and the |ike. T%%Hgﬁgﬁﬁﬁgﬁ%\?%%?g@?ﬁﬁfﬁéogi éi%?ﬁgssaﬁgfaﬂlﬁéb et
ositio ' : f 3 ' | : :

ot ai'pi P et b IpLdCeORics SIPhC BreSe emUIRIERE SFM hal, be

enbodi mejdscrbed. now be descri bed. When nobile conmmunication termnal is
powered on, CPU 13 starts the operation shown in Fig. 5. The residency

area | D st or e®Vhan SRabileSc@anniimcanondetmaial pevweowarpdon, CRPUel 3am@rtas an
I D of the position registration area 1o in which nobile comunication

t er m nalthe¢@peeafioreghawntind g e The 1residencygreadp, stored imSR AN hpIaé the
the sandnabierkSidweniar AogE FHER 4 b 4D Sh INRARIICS it RuTon fucer
e R L R R O N e e
P;gf‘ifﬁ‘;%f.f,gﬁ%??gi elxtgh?;in%m'A@Abmm'pa%céﬁcﬁhggn the apPdxIR1aes posidpsi tion
stored in SRAM 15 is the same as the approximate position stored in SRAM
15 at the time of powering off. The initial value of a number of changes in the
residency area is thus set to "0".
15 Radio communication unit 11 receives a broadcast message
transmitted from base station 21, and detects a position registration area ID (in
this example "AREAOO001") included in the broadcast message. Radio
communication unit 11 provides the detected position registration area ID
through bus 17 to CPU 13. CPU 13 obtains a position registration area ID of
20 position registration area where mobile communication terminal 10 resides at
the time of powering up (step S1). |
CPU compares the residency area ID, "AREA0002" and the position
registration area ID obtained in step S1, "AREAQ001", and determines if the
IDs coincide(step S2).
25 In this example, since they differ (step S2: No), operation of CPU 13
advances to step S3 so as to obtain a new approximate position.
Alternatively, if in step S2 the residency area ID, "AREA0002" and the

position registration area ID obtained in step S1 coincide, the operation of

CPU 13 advances to step S5 described below, since there is no need to obtain



this examyi®/3 8 FEA0001") included in the broadcast nessage. Radio

communi cation unit 11 provides the dejected position registration area ID

t hrough bus 17 to CPU 13. CPU 13 obtains a position registration area |ID of
20 position registration area where nobile comrunication term nal 10
resides at the tine of powering up (step Si). CPU conpares the residency
area | D, "AREA0002" and the position registration area |ID obtained in step
S1, " ARBAYDWHpprarnmnatetmosiiiors if the |Ds coincide(step S2). 25 In this
exanpl e, since they differ (step S2: & operation of CPU 13 advances to
step S3 so as QRUoi/ﬁ Averwriesythe mldxiesutencyoateni BR. inASRANAtlSvwlith thé in
step S2 the.residency. area | ' and the Qsition registration

" AREA0QO2" , i
area | DPOSIUGThdGEIStradion, aa EQ t‘?@i‘%’@?gt He St i o RGTADRBY', 188 svgnces t o

step S5 ribed below sipnce there is no need to obtain F0512/3153 17 a
new appf%§?§ﬁf§gﬁ%%ﬁbﬁ8ﬁp J 13 overwites the old residency area ID in
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and overwites the ol d approximate position i wth t measur ed
| ati t udd Samdti dngirmeabared latingle apgrioxigitatle @oai hiéwnapiekémaid poskisih tine
radi o communi cation unit 11 receives a periodic broadcast 10 nessage

transm (86 $4)om base station 21, CPU 13 repeats the processes of steps 5

to 9, as descE@Eﬁd.bel ow. Radi o communi Catiﬁﬂ unit 11 receives a broadcast
nessage tran tHRCITAgHe SRERMENGALION YNt Hhgeglyeh s Perigdic bepastcast i on

o 30, e e T S e B P T e A B8 O v ougr
bus 17 RedsPd 9, as described below.

Radio communication unit 11 receives a broadcast message
transmitted from base station 21, detects position registration area ID included
in the received broadcast message, and provides the detected position

15  registration area ID (for example, "AREA0003") through bus 17 to CPU 13
(step S9).

CPU 13 compares the position registration area ID obtained in step S1,
"AREAQ0001" and the position registration area ID obtained in step S5,
"AREAQ03", and determines if these IDs coincide (step S6).

20 Since, in this example, they differ (step S6: No), CPU 13 overwrites
the old residency area ID in SRAM 15 with the position registration area ID
obtained in step S5, "AREA0003", as a new residency area ID (step S7).

CPU 13 counts up a number of changes in position registration area in
SRAM 15 by an amount of one (step S8). Thus, in this case, the number of

25  changes in position registration area changes from "0" to "1".

CPU 13 determines if the number of changes in position registration
area In SRAM 15 is greater than 14 (step S9). In this case, the number of
changes in position registration area is 1 and, therefore, smaller than 15 (step

S9: No), so that CPU 13 executes step S5. CPU 13 then again executes the



(step SH510 38 conpares the position registration area | D obtained in
step Si, "AREA0001 " and the positig)? registration area ID obtained in
step S5, "AREA003", and determnes if these IDs coincide (step S6). 20
Since, in this exanple, they differ (step S6: No), CPU 13 overwites the
old residency area IDin SRAM 15 with the position registration area ID
obtained in step S5, "AREA0003", as a new residency area ID (step S7). CPU
13 countprougsses nnraceorddncehaithessepnSpasi 39, atescabedtabrivieon area in  SRAM 15
by an anmount of one (step S8). Thus, in this case, the nunber of 25
changes i n posiAfitemrapegiisgrthei pocassea iohanegedanceomitiosteps S5 10 'S9 GRep 13
determ Egz I f the nbmber of (égaplges In position registration area in SRAM
15 i s greht B€Sk RAA the NYPRET ebrhanges HY BOSiAON ragistidiom arcast reaghandds i n
position.registratjion area.is 1.and, therefore, smaller  than, t S9:
Koy, stk ibts”bheRaBEE i Pobifeeedituion Fen i Rlearhd doolly &3 OnEF

FO0512/ 3 I n accordance with steps S5 to S9, described
abové. iﬁ?%r%ﬁ%lg{gg%?ﬁggghe processes in accordance with steps S5 to S9

(step S9: YegpUangd tbbaimumeasuel #2065 é;gar@&ﬁh?ai@rpésﬁabﬁt bgt WRihgr eas
reaches 15, the nunber of changes in position registration aréa 1s tleared

to "0". sGiid-aBne5 pobitivrexaeasirenwinep afid. s(Orks tBeagpproxinaser pssitiba wn

approxi mate position by using stand-al one position neasurenent, and stores

t he apprd%AMLtld.position in SRAM 15. Mbile communication ternminal 10, by
jtion neasu and_storing its own

Bopr oxi mate. poaoRREn copPYnKtIAN nESTHBa dlcybir SETICIMBEMARERIONG abi ¢
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Posi ti ORj EASHsEdBHYy area ID is changed, is able to continually record its
approximate position, so as to be able to perform network position
measurement, as described below.
(2) Network position measurement

15 In the following with reference to the sequence diagram shown in Fig.
6, it 1s explained how a network position measurement is performed in a case
that mobile communication terminal 10 provides a navigation service.

Using the keypad of mobile communication terminal 10, a user
instructs a start of navigation service (step S11).

20 Mobile communication terminal 10 reads an approximate position
stored in SRAM 15 (step S12), and requests position measurement assist
server 30 to provide position measurement assist-data by transmitting the
approximate position through mobile communication network 20 to position
measurement assist server 30 (step S13).

25 On receiving the approximate position, position measurement assist
server 30 generates position measurement assist-data in accordance with the
approximate position (step S14), and transmit the position measurement
assist-data through mobile communication network 20 to mobile

communication terminal 10 (step S15).



15 In thEpF19idoyd ng with reference to the sequence di agram shown in Fig.

6, it is explained how a network posigion nmeasurenent is performed in a
case that nobile comunication termnal 10 provides a navigation service.
Usi ng the keypad of nobile comunication termnal 10, a user instructs a
start of navigation service (step S11). 20 Mbile comrunication term nal 10
reads an approxi mate position stored in SRAM 15 (step S12), and requests
posi ti on nmeas@renerelvagspsetitionaneasurdeam assist-Hddea, poebile aomeasucaieEnt

assi st-data by transmtting the approximte position through nobile
conmmuni dembrl ndOwonrasioes o isoAWn oposiiupBmithe  Resisstofsdheeposignt ep S
13). 25 On receivin rox'ggg&e position, position neasurenent assi st

server ﬁe%ﬁw&§gﬁé€‘s?%§ TR enment assist-data in accordance with the
approx Tt  Daghblen (AL SAEhy FOMRALRTRT LIS RO EESCTRYY
reashr enirstted foffbfiite ARdUBHARIC, o im3Pe bYerppine o GRS TIAMLOAAF, o' ol

posi tionogfe i BétimatRin IMQ AQaid icPystalmedsplag B DRSTrEdn, d) grd\ﬁH@pa S 16) .
Mobi | e communi cation term nal 10 di splays, on the basis of th 5 nmeasured
| ongi t udavagatidmbsértvucketo the usergstep/8i7appi ng a current position or a route
to a destination in a liquid crystal display (LCD) screen, to provide a
navi gati on seAs ghown inhdeulest qrebegingenty)a pesitionooan be napedly ebtained

Chat  raRBen SrYIdiBg er bives hat as ke seThL PO i oIS TEgIan-c BB apiele.
or edin: SeRER FER bed b BaPRBR W the cont iguratfon of the second
enbodi nent is common.w th that of the first

B. Second Embodiment

The second embodiment of the present invention is described below.

The configuration of the second embodiment is common with that of the first

15 embodiment. The operation of the second embodiment differs from that of the
first embodiment in that when mobile communication terminal 10 is powered
off, a residency area ID and an approximate position stored in SRAM 15 are
cleared. As a result, when mobile communication terminal 10 is powered on it
obtains its own position by performing stand-alone position measurement.

20 Referring to Fig. 7, there will be described below an operation
according to the second embodiment for obtaining an approximate position.

In the operation illustrated in Fig. 7, when mobile communication
terminal 10 is powered on, CPU 13 starts, and an initial value of a residency
area ID stored in SRAM 15 is set to "0"; an initial value of an approximate

25  position stored in SRAM 15 1s set to "0"; and an initial value of number of
changes in the residency area is set to "0".

Radio communication unit 11 receives a broadcast message

transmitted from base station 21, and detects a position registration ID (in this

case, "AREAQ001" is chosen) included in the broadcast message. Radio



15 enbodrgmy31sEhe operation of the second enbodi ment differs fromthat of
the first enbodinent in that when nobyl e communication termnal 10 is
powered off, a residency area ID and an approxi mate position stored in
SRAM 15 are <cleared. As a result, when nobile communication termnal 10 is
powered on it obtains its own position by perform ng stand-al one position

measurenment. 20 Referring to Fig. 7, there will be described bel ow an
oper at i @@mmaunicatiorgunit I heroerlesdhedweitednpodidonaegitritiv HD tep@PYXi mat e
position.. In the operation illustrated in Fig. 7, en nobile

communi da theaughhdwisnbl (stepiS lpower ed on, CPU 13 starts, and an initi al _
' area | D stared in SRA IS _set "O0"; an initial

val ue of a res d(gnc ) , AM 15 i to "0"; [

val ue of an aﬁb)r X iﬁf@%Zbed?%ﬁmPBrfegﬂ%F% n ADsRARREAODD 1sabtainedon  and
initial f _.gh I At h hd [ t to "0".

Radi 0. comaPaan SRANITE 4s & revB800E Sed Mol aEA S 2EC oy ™ tranem tted from

b Cati = . . =T . |

basegstall on Eeyand dekerkopssRARl bl FlhAL AR OR LRI, o

20 Comﬂéﬁf(ﬁﬁiihg“auwahdlé‘loﬁéogg%ﬁ%nt fcAieremeAtl BART LIgREs Mhgl fidRhta 1D to

CPU 13 through bus 17 (step CPU 13 stores the position registration
| D " AREAOAGitldekhdilagthdenin SRAMSPS (stepIJAIY. 15 as a residency area | D (step
S22). 5 CPU 13 neasures position of the nobile communication term nal by
perforning a Penodicilbne rado t¢ammmbsatienennit ahll stamiess t debnemduased

| ongi tude and latitude ipn SRAM 15 (step, . S23). Periodically, radio
comuni éﬁ@ﬁségedmﬁsnllitﬁdeﬁém@@% st Zds tandyeassdescribesh bslaw e €Y ol base

statjon 21: an Sechicbed below, CPU 13 to repeats steps S24 to S28.
Raditlé c6ﬁﬂ%§équsgi2€ﬁ(?Sa?1 receives a broadcast nmessage transmitted from

Pase o121 0, R0 AR TUni | TR MO, pRAgE! 0o
transmitted from base station 21, and, on detecting position registration area
ID included in the received broadcast message, provides the detected position
registration area ID (for example, "AREA0003") through bus 17 to CPU 13

15  (step S24).

CPU 13 compares the position registration area ID "AREAO0001"
stored in SRAM 15 with the position registration area ID "AREA0003"
obtained in step S24, and determines whether they agree (step S25).

Since, in this case, they do not agree (step S25), CPU 13 overwrites the

20  position registration area ID "AREAO0003" obtained in step S24 in lSRAM 15
as residency area ID (step S26). |

CPU 13 counts up a number of changes in position registration area
stored in SRAM 15 by one (step S27). Accordingly, the number of changes in
position registration area changes to "1" from the initial value of "0".

25 CPU 13 determines whether the number of changes in position
registration area is greater than 14 (step S28). In this case, since the number of
changes in position registration area is 1 and less than 15 (step S28: No), CPU
13 returns to step S24 and performs steps S24 to S28, described above, again.

When the number of changes in position registration area is



regi stragtgm/arsa | D (for exanpl e, "AREA0003") through bus 17 to CPU 13 15
(step S24). CPU 13 conpares the posibjon registration area | D "AREA0001"
stored in SRAM 15 with the position registration area |D "AREA0003"
obtained in step S24, and determ nes whether they agree (step S25). Since,
in this case, they do not agree (step S25), CPU 13 overwites the 20
position registration area | D "AREAO003" obtained in step S24 in SRAM 15

as resi dienayniaedaol i ( StaspinS2peatifPUtdBH 824rosS2H (sepBRB:rYeof), CRUIES in
position registration area stored in SRAM 15 by one (step S27).

Accor di edgars thagunbeeef ehasgen e posrilomegisiranon egea andtiesetsait éa "€Hanges
to "1" froamthe initial_val 01 "0". 25 CPU 13 determ nes whet her the
nunber SAEEHGSSO %ﬁ%&%i(ﬁﬁU SHCASHERS HR O3 APPEOHIRAUEAOSI AN agaiN st ep
S28). In.this case ince, the nupber of changes i,n _position registration
aron i s By BhEofbls sFRF Sonopdi 8B hey TR, Sad SBRS, e TP SRiFaiSs ana
perfor . 8, described above, again. Wen the nunber of
changeﬁoﬁhg@sz%{rﬁ%;ﬁtrati on area is F0512/3153 21 determned to be 15

as in repeati Mhus! 6A6bI4cdRNRARCABOR PePrinalYaD) -adedkiihy 16! @Rl Seddjfd nunber
of changes in position registration area and resets it to "0", and returns

to stepeftfodiGRint] 3alveamur emintasnowits appproctingdte [pesitiown nagédsary bfor
perform ng_ stand-al one position measurenent, and stores the approximte 5
posi t i operiorsrRARINESWOTK Positiarbmeasyrgment, aadiisthus ablen@l proyidasenridesig t o

t he second, enbodi.nent, always maintains its approxi mate position necessary

for perHERRS ANAULAHPR SEHYICE; BFPTBHYur enent, and is thus able to provide

seryjces suc . i gation. seryice., pr tly. 10 Mbhil e comunication

termnal 10 aM@m‘? n&%ﬁgﬁﬁé&gg’ nxf’mé%_ di nfg%réﬁngnottonew tBe%QrBfe

resi dengynifsditndde @be@MoAPREQK 18R Bre ARSIddRY hfeaSTOMotheR AMRkGHatd f-
position in SRAM when powered off.

C. Third embodiment

15 The third embodiment of the present invention will now be described
below. In the third embodiment so-called "Enhanced GPS (E-GPS)" method is
assumed to be used, then operational load in mobile communication terfrlinal
10 1s reduced as compared to the first and second embodiments described
above.

20 C-1. Configuration

Except for the fact that mobile communication terminal 10 according
to the third embodiment is not able to perform stand-alone position
measurement, the third embodiment has a common configuration with the first

- embodiment.

25 Specifically, ROM 14 of mobile communication terminal 10 does not
store a program for performing position measurement. Instead, position
measurement assist server 30 stores a program for calculating a position of
mobile communication terminal 10. Accordingly, mobile communication

terminal 10 transfers the received navigation message to position measurement



C. Thirdegosigment 15 The third enbodi ment of the present invention wll
now be described below In the thirg,enbodi nent so-called "Enhanced GPS
(E-GPS)" nethod is assumed to be used, then operational load in nobile
comuni cation termnal 10 is reduced as conpared to the first and second
enbodi nents described above. 20 CG-1. Configuration Except for the fact

t hat nobile conmunication termnal 10 according to the third enbodinent is

not abl essist perver 30s wdretr pecfoenpngi positionmerayorsment, fe shb'segh@nwpdi ment
has a common configuration with the first enbodinent. 25 Specifically, ROM
14 of nuBfewesoeurestdt iadnpositionm aneasaramest nealculatione made byr positoon
perform ng posi ti on neasure t. Instead, position neasurenent assist
server 38 %%%@naawéw%?gﬁ- calculating a position of nobile

comuni r(:_tj'r,ﬁn tagr m nal 10. Accordingly, nobile comunication termnal 10
transfer B ved navi gation nmessage to position measurenent '

FOS13/ 3153 22Rdeitind BETHET NBNHARY INLEAE TH_BEE ' O "GRMMIHT By, 20

subsequently "rece s the result oSi t1on nmeaskire made

by posi tdmﬂnm@aﬁlawsmma_%spcﬁsytiéﬁra\éebrcﬁﬁg t&the @?ﬁﬂ%@@%in@erﬁ%ﬂ! hbQg to

the flowhart illustrated in Fig. 8 an operation for obtalning an

appr oxi hetdespobetdibmloaccording to the third enbodi nent will now be

descri bed bel ow. As nobile communication termnal is powered on, CPU 13
starts the opéraabile epmmaunicatpy. tegmimieisr pewersd pnaiGRU| B statethé n SRAM

ot st r APEGH SHO UhERE. End MeoiSidShcdmied: NASLoRd bt SAM 16 Fodiied at
;Bgrlg; %@%1638%?? ro'o%n&ir?é fon(fsnthtehs'asmee )él"é‘rg)r{ D o %ASSS%O% regi]s%?éticgl? Grea
in which the mobile communication terminal 10 resided at the time of
powering off (in this example, "AREA0002"). Thus, the approximate position
stored in SRAM 15 is the same as the approximate position stored in SRAM
15 at the time of powering off. Thus, the initial value of number of changes in
15 the residency area is set to "0".

Radio communication unit 11 receives a broadcast message
transmitted from base station 21, and detects a position registration area ID (in
this example "AREAO0O001") included in the broadcast message. Radio
communication unit 11 provides the detected position registration area ID

20 through bus 17 to CPU 13. Thus, CPU 13 obtains position registration area ID
of position registration area where mobile communication terminal 10 resides
at the time of powering up (step S31). CPU 13 compares the residency area ID
"AREAQ002" stored in SRAM 15 with the position registration area ID
"AREAO0001" obtained in step S21, and determines whether they agree (step
25  S32).

In this case, they do not agree (step S32: No), and CPU 13 therefore

proceeds in operation to step S33.

In another case when the residency area ID stored in SRAM 15 and the

position registration area ID obtained in step S21 do agree in step S32, CPU



stored ippsgBAMsp is the same as the approximate position stored in SRAM
15 at the tine of powering off. Thusyzthe initial value of nunber of
changes in 15 the residency area is set to "0". Radio comunication unit
11 receives a broadcast nessage transmtted from base station 21, and
detects a position registration area ID (in this exanple "AREA0001 ")

I ncl uded in the broadcast. nessage. Radio communication unit 11 provides
t he det d@ ddegnsi heahto ebtaih raanéwmppregirhite2foditionyghd bherefdret proceedd 3.
Thus, CPU 13 obtains position registration area ID of position

regi st r anjoperatien toapeSAvdbi | e communi cation termnal 10 resides at the

time of powering up e 1 CPU 13 conpares the resjidency area |D

" AREA0002" stg?eﬁepngééi/xﬁipig &?t HV?h‘@U}ﬁﬁsir{BPoR%léI@PsW&ltSFr@HOar agea gD

" AREA00QL," ined. in. step S21, d t L pes whet her they.agree (step
25 S32). AREARINE dirjeglp Jerly Hbgge’fwg&séﬁ%% eAGy argadiDePy 13
therefore pr@ﬁqg ' ' . t e
resi dency area | dis%t %%%B%aﬁségﬁekgn?ﬁ(ﬁgﬁsgggyﬁg%ﬁ%éﬁ?ﬁﬁgwgﬁnﬁea | D
obt ai negfi mdne@paldigiod vateremobaR c%%@muﬁ?&tﬁﬁﬁﬂ&hﬁﬁéﬁlééesiags,dﬁﬁ? not
need to obtain a new approxi mate position, and therefore proceeds 1In

oper at i alisplays tlps&@én ih‘mgset@pa'f"pﬁﬁ]i@mﬁyﬂﬁl advsplaw i(LED) bﬁpm%'(itbgf&@.
registration area |D "AREA0001" obtained in step S33 in SRAM 15 as

r esi dendiheapergen DmMageCMStNBtigangrayt mstaic ar ueer torsgputf cithéma tmame iofga a user

to input a na of a nmuni ci pal division, where nobil e conmuni.cation
t er mi nalM4picipal; divdsiognar adF§§? Hre-3wiened de reachagrirdaipal | diyisianc oj st al

0 98 ot AT STV EROE o oIS RGBT ARG BB FBar coe
oo 2SSO 8 FARLIURIAgh foi iy, o 710 Screen shorn aList o
nuni ci pal di vivéhen afusehihpétsl 4 stunicipal division in accordance with the screen
image instruction, CPU 13 accepts the input operation of a name or a code of
the municipal division and stores it in SRAM 15 (step S35).

15 CPU 13 performs position measurement in accordance with the
operations below (step S36). CPU 13 reads the name or the code of a
municipal division stored in SRAM 15, requests position measurement assist
server 30 to provide position measurement assist-data, by transmitting the
name or the code of a municipal division through radio communication unit 11

20  to position measurement assist server 30.

Position measurement assist server 30, on receiving the name or the
code of a municipal division, generates position measurement assist-data
accordingly, and transmits them through mobile communication network 20 to
mobile communication terminal 10.

25 CPU 13 of mobile communication terminal 10, on obtaining the
position measurement assist-data, captures radio signals from GPS satellites 4
appointed by the position measurement assist-data, transmits navigation
messages included in the radio signals through radio communication unit 11 to

position measurement assist server 30 and request the server to perform an



Wen a us@sid/apsd s a nmunicipal division in accordance with the screen

i mage instruction, CPU 13 accepts thg,input operation of a name or a code
of the nunicipal division and stores it in SRAM 15 (step S35). 15 CPU 13
perforns position neasurenent in accordance with the operations bel ow
(step S36). CPU 13 reads the nanme or the code of a nunicipal division
stored in SRAM 15, requests position neasurenent assist server 30 to

provi de guesationnforemsuseingtthassositiodadfathd ,nobide onmungcdtien teanimadr the
code of a nunicipal division through radi o communication unit 11 20 to
posi ti onlGveasur ement assi st server 30. Position measurenent assist server
30, on receivinhg.the nane or the c¢ode of a_punicipal division, generates
posi tion nmeasdOSHAOR HEASWEIMHANaaSSAHC HPINICR PV, OBNECGEI ¥MEnTRe NaVagAEARA ough
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to position neasurenent” assist server 30 and request the server to perform

an FOS51Zommmdinzdatimpesraiinahl1@or neasuring the position of the nobile
conmmuni cation termnal 10. Position neasurenent assist server 30, on
recei vi ng t he GRVi bhof enobile sesysyunicationl tetedna Hodobtiion thé residt wbibhe e
comuni catigon termnal 10 on 5 the basis of the navigation nessages, and
t r ansmi tROSif@N F@%@?IUfel@ﬁnbégdtSFQfﬁsﬁbH‘séRe%%ﬁt hr ough nobil e comuni cati on
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Radio communication unit 11 receives a broadcast message
transmitted from base station 21, and detects a position registration area ID
included in the received broadcast message. Radio communication unit 11

15 provides the detected position registration area ID (for example,
"AREAQ003") through bus 17 to CPU 13.

CPU 13 compares the position registration area ID "AREA0001"
stored in SRAM 15 with the position registration area ID "AREAO0003"
obtained in step S24, and determines whether they agree (step S38).

20 In this case they do not agree (step S38: No), and so CPU 13
overwrites the position registration area ID "AREAQ0003" obtained in step S37
in SRAM 15 as residency area ID (step S39).

CPU 13 counts up by one a number of changes in position registration
area stored in SRAM 15 (step S40). Accordingly, the number of changes in

25  position registration area changes from the initial value of "0" to "1".

CPU 13 determines whether the number of changes in position
registration area is greater than 14 (step S41). In this case, the number of

changes 1n position registration area 1s 1 and less than 15 (step S41: No), and

so CPU 13 returns it operation to step S37 and performs steps S37 to S41



transm tgpgd ofspfg bas station 21, CPU 13 repeats steps S37 to S41 bel ow.
Radi o communi cation unit 11 receives,a broadcast message transmtted from
base station 21, and detects a position registration area ID included in
t he recei ved broadcast nmessage. Radi o communication unit 11 15 provides
the detected position registration area ID (for exanple, "AREA0003")

t hrough bus 17 to CPU 13. CPU 13 conpares the position registration area ID
" AREAOO@EScribtdrabdvenaGhiiM 15 with the position registration area ID

" AREAO003" obtained in _step S24, and determ nes whether they agree (step
S38). 20 In tihnghtaveytGBY d3 repeatsgtheesteps 613 588:S4No)intikitbie sminatrtr o8
overwites the positjion registration area | D "AREAO003" obtained in step
S37 i n CHRARES BN ROSHIY) EREISHaleR T¢Iy £§_ épfepavyl: ¥pv), ther sl diplasys one a
nunber changes i.n,positi.on registration. area stored i 5 tep
310 - adhe TGRS of HBRREHIBPOIER Je Bt tion 6% Seeicn SBAK 13 Hh afea
changes . nhi L ‘G 3 o . er t her
tho Rumberctot €F0G adTeistf, Stp S36,(CQRU S mealiey vy O EARRI e 4
(step it ' ). : j bt refistrati on
brea i o PO EBEDY BRI Re SHTRERI Ol pOVEREFmeSuRERAY ARSI 18
oper at i approxishate R tiandn FRAM 1$.steps S37 to S41 F0512/ 3153 25

described above, again. In this way CPU 13 repeats the steps S37 to $41
until the nunfiduspfmobilangemmunnpaéion dermiuilsiOatacnordinga tos thé (etdp S41:
Yes), the %?U 13 clears the nunper of changes in position registration
area st @r‘&ho ImestARIWaYS fHaBItASeits JRProgImate PRSHIQIEhGIRG nesessaly B86. CPU
13 asures its own pr oxj.mat e osition again by r.f orm ng stand-al one
posilDi oReRElr BRVRK ORGCR, Sedtigemept, 58 et wbile; sommugiglion
Tus: et AU BRIl B ForoimaARORSHIBA (bTRfad BiiceSTRAH! M
al ways mai ntains Its approxi mate position being necessary to
as a navigation service, promptly.
Mobile communication terminal 10 according to the third embodiment
can obtain its position promptly, even if mobile communication terminal 10 is
15 not able to perform stand-alone position measurement. Thus, such services can

be smoothly provided.

D. Modifications
(1) Counting method of changes in position registration area

20 In the first to third embodiments, each time position registration area
ID received by mobile communication terminal 10 changes, a number of
changes in position registration area is counted. However, it is to be noted that
the methods for counting changes in position registration area are not
restricted to those of the embodiments.

25 For example, counting table CT illustrated in Fig. 9 can be generated
in SRAM 15, and it can be used for the counting. In Fig. 9, numerals 1 to 15 in
a row for number of position registration areas denote numbers of position
registration area to which a mobile communication terminal 10 has moved. A

position registration area ID received by a mobile communication terminal 10



lo perfaggpieeivesy k position nmeasurenent, so that nobile comunication
termnal 10 can nmake use of its apprg(?(i mat e position to provide services
such as a navigation service, pronptly. Mbile comrunication term nal 10
according to the third enbodi nent can obtain its position pronptly, even
i f nmobile comunication termnal 10 is 15 not able to perform stand-al one
position measurenent. Thus, such services can be snoothly provided. D.
Modi f i cas isboeed( fijonCahet firsy cothod onke bhaoye alomg pheitovorfor eginsitmtedri ofi ar ea
20 In the first to third enbodi ments, each time position registration area
| D r eceiPPSH1®Y re@IBITAHOBATA@NI cation ternmi nal 10 changes, a nunber of
changes in poﬁgf]ion registration area is coumed. Howeyer, it is to be

noted that tNENGRt RodOSHHN cHEIFTAYOR haRkA sl n 1Hodiorednin el t¢ARMBh area
' d t h f the € ' ts. 25k | ti
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posi fi on registration aréas denote nunbers of posit fegi stratron area

to whi clinah&edbleare @lenrsdcand arpdsetioh raishAtidasareREHag4in BA%biddoffom
registration area ID received by a nobiTe conmuni cation term nal 10

F0512/ 31h8 calimnsostespending o amumhbesof position wgestbytiomaredsoig”t he row for
a nunber of osition registration areas. Wen a position registration area
ID is stored Howeere@ popitiggbregisgeranntDt hiahusisbe simeasi theposition

registration are "15", along the row for, 5 nber of pgsition |
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are .cle @? nd a position registration area ID again is stored from the
e,

col d onding to a nunber of position registration areas,

1"

e Pob TR SPAER, AR, LOuidhicshoh i 10 vheies) LR,

count i ngnoving, position registration terminal IDs "AREA0001", "AREA0012" and
"AREAO0008" in this order, the position registration IDs are stored in counting
table CT as shown in Fig. 9. On the contrary, even if mobile communication

15 terminal 10 receives, while moving, position registration terminal IDs
"AREA0001","AREA0008","AREA(0001", "AREAO0012" and "AREA0001"
in this order, the position registration IDs are similarly stored in counting table
CT as shown in Fig. 9, since a position registration ID is stored for the same
IDs.

20 Thus, obtaining an approximate position of a mobile communication
terminal 10 can be avoided, when it is not necessary. For example, if mobile
communication terminal 10 round trips through less than 15 position
registration areas, it 1S not necessary to obtain a new approximate position of
the mobile communication terminal 10, since a number of position registration

25  areas stored in counting table CT does not reach 15.

The size of position registration area is not restricted to around 10
kilometers in diameter. If the size of position registration area differs from

around 10 kilometers, then the number of changes in position registration area,

which is used as a reference to determine to perform obtaining approximate



I 0 tabl eegho/$33 exanpl e, if nobile conmunication termnal 10 receives,
while noving, position registrationyjermnal |Ds "AREA0001 ", "AREA0012"
and "AREA0008" in this order, the position registration IDs are stored in
counting table CT as shown in Fig. 9. On the contrary, even if nobile
comuni cation 15 term nal 10 receives, while noving, position registration
termnal IDs "AREA0001 ", "AREA0008", " AREA0001 ", "AREA0012" and " AREA0001"
i n this posdeon, vdreespdepariding reegihet s1a¢ iodra pdxtianaegistidteor grest ored in
counting table. CT as shown_ in Fig. 9, since a position registration IDis
stored f(8) Gardigigation alsmopdequumuaneation tynamabppr oxi nat e position of a

nobi |l e conmunicatian  term pal /10.can be avoi ded, when it is not cessary.
For exanpl e, h??ﬁ%&rﬁteto %#ﬁmbeglﬂ%‘m%é?ﬁbﬁ%ﬁowpetﬁ?@%%@m%lr g@éﬁh | ess
t han 15 Ltion .reqiStraid r 1l 1sqn [ \n.a new
appr oxi r?gﬁihé)%giwtbn%giﬁ ?“‘r[PéSO mcﬁ?@g%#ﬁ%a&g@ﬂﬁﬁ@?ﬁﬁﬂél E'i%&?(i@&( "a
nunber Lii e -ab ) r §as I3 kg does
ot Peadte PE7thy BescTRLAGhARCs "had BRF PIDPIRAL 1D SEPRALESeq@pnierit 4 o
around Igspddtlvelpt eFori rexd teby | tohhecting e 20f celgldri ophdRgi Hakaig on
area differs from around 10 kil oneters, then the nunber of changes in
posi t i oconemusicaidm furecteznalityttoch PRBAuwetth &P S fuedteomality, the dpeeativme t o
per f or m obt ai ni ng approxi mate F0512/3153 27 position, varies dependi ng on
the si z@b@weanpbgﬁtp%fprmgdsmﬁ@@pmtm‘wth hese egiip@enkt i on of nobil e
conmmuni cgskg)ppfterm.nal tJn the first to third enbodi ments, nobile

communi & 1BHANARIOLRF & Me qui pped with both GPS functionality and

oroulded 1 n_ b QELAR UV Bik, CPUCERe Bl mbBfReebtfiGhRaRon kTl i ng
o 1) SSaPRR USSR BALLON AUASILARAN o EATRAPOSS,
t hese egnapri@ninstalled in the mobile communication terminal 10 as an application
program. The application program may be provided, for example, in storing in
a storage medium readable from CPU 13 of mobile communication terminal
15 10, such as magnetic storage media, optical storage media, or ROM. The
application may be provided to mobile communication terminal 10 through a
network such as the Internet.
(4) Criteria for obtaining approximate position
In the first to third embodiments, an approximate position of mobile
20 communication terminal 10 1s obtained in accordance with the 150 kilometer
criterion. The criterion for obtaining approximate position is set to 150
kilometers. However, the criterion is not limited to 150 kilometers.
The criterion for obtaining an approximate position has to correspond
to the maximum range of distance where common position measurement
25 assist-data is available. Thus, the criterion for obtaining an approximate
position may vary in accordance with the conditions, for example, number of
GPS satellites or the like.

(5) Determination of movement distance I

In the first to third embodiments, a movement distance is determined



(3) Confpghoagisn of program 10 A program which CPU 13 of nobile

comuni cation termnal 10 executes by order to perform position

measur enent operations described above, may be installed in the nobile
conmuni cation termnal 10 as an application program The application
program may be provided, for exanple, in storing in a storage nedium
readabl e from CPU 13 of nobile comunication termnal 15 10, such as

magnet i ©rstle dgsisredi mymbpt icfathangesage position egifRMion eea.apldweadr, on nay
be provided to nobile comunication termnal 10 through a network such as
t he | nt eneidrods(foy detarnuning asnowvbmenhiisgangsparsxnotencstrpasditpdhe methiod. f i r st
to third. enbodi men&s, an appélc:)xi mat e posi ti onégf m)(ﬁi le .20 co ni cation

t er m nalForeeXampls; hase atationae kan gaigavnay braadaasy data gpiqus to te aigai on.
The criterion f.or obtaini appr.oxi pat e posj.ti.on is set. t 50 kil oneters.
Fowever SHALIEAITY.F#dh POSITL TREISH BBAN: Beao i hereh sncRERCcomBdion | or
obt aL ni oXy 0sl td:gn 7h t e -1 | ange
o drat aveer GRS ACThEWRCM Fig 31 30r, SRRl RS DAY, BRI U5

Thus, theesd idcpid@did Q'sqRaF@hRiaf }H0AIRIAXIFR b BASIOl ' ARERY1 XX YXXD
accordance wth the conditions, for exanple, nunber of GPS satellites or

the |i kere @bhittdey ¥, sorthht owoatigitofeltentingi"streat ard seénta hel 't iThsd [Dowilhi rd
enbodi ments, a novenent distance is determ ned F0512/3153 28 on the basis
of nunbalsmbecieierged torasppesitionnregesiraiomares idergilicaiooredata. Then,hldds f or
exanpl ¢ OfBASAGR SEBBHH0, 3can i BeAd) B JHa 4401 aHt SHATGUCE ST HAD ar ea.
PG 63l drcPeSRe BRI i CRIEALIAERLER BEArh Ry iS58 g i comr
U T e L R O T
set to 'indlud¥d hehé Redbhl adjoining square area of 150 kilometers are set to

"AREA33XX (XX are arbitrary)”, so that two digits following "Area" are set

to "33".

15 Thus, mobile communication terminal 10 determines its movement
distance on the basis of two digits following "Area" of the received position
registration area IDs. In this case, the upper two digits of position registration
area identification data corresponds to data for determining movement
distance of mobile communication terminal 10.

20 (6) Determination of movement distance II

In the first to third embodiments, a movement distance is determined
on the basis of a number of changes in position registration area. However,
methods for determining a movement distance are not restricted to the method.
For example, if mobile communication terminal 10 performs a handover

25 operation, a number of handover operations may be counted. Since mobile
communication terminal has moved from a cell to an adjoining cell on this
occasion, a movement distance of mobile communication terminal can be
computed in a unit of size of the cell by counting number of handover

operations.



al so be refiengpesh to as position registration area identification data.
Then, IDs of position registration eas included in the first adjoining
square area of 150 1o kiloneters are set to "AREA22XX (XX are arbitrary)",
so that two digits following "Area" are set to "22". Then, IDs of position
regi stration areas incI uded in the second adjoini ng square area of 150
kilometers are set to "AREA33XX (XX are arbitrary)", so that two digits
f ol | owi (@) Obteaiingran sgproximatpodsititn Byuser inphit! e communi cation terninal
10 determ nes its nmovenent distance on the basis of two digits follow ng
"Area" of thelndbeithard goshadiorent; @aghameaof an muaaipabsdivisionhos acesde t he
upper two digits of positjon registration area identification data

cor r espdHBASEENeAk 1@ acmueu@mal INIAgN b vBRRted, Butsthenipusris meiresricted

comuni cat p Eerm nal 1 (g 6) ~Det er m atl on of nmovene distance Il In
Che 11 r 4p tha ol B sist SRR AFRE sEAEH S Sfising ﬁrgwc?@f'h«?rnfqp@ats 8h the
basi g of 9155‘('();;@5& Hun?&ﬁﬁﬂﬁés'rﬂaﬁ% LE?@ ESpLGhl t'lR g @Ei?éit XI%PF.%

met hods nmning a novenent distance are restri c ed't

met hod. ar&ELbf @4AlRIEpal cﬂw"@li@h'e@&c@@mBO%Idrﬁ@te@rl?‘l@@ésﬁé’olgetbflfyérﬁh@r
handover 25 operatlon a nunber of handover operations may be counted

Si nce naliviseoncfommpuctdng appteximatalpdsasomoved froma cell to an adj oi ni ng
cell on this occasion, a novenent di stance of nobile comunication

term nal can be conputed in a unit of size of the cell by counting nunber
of hand%v operations. F0512/3153 29 (7) Oobtaining an approxi mate
positio H&PH t9R%Hut In the third enbodi nent, a name of a nunici pal

divi ion or a I e-assi sion.is.inputted, but

the Pnput is dfrggg § ey lstqutla‘a]f%gf 'rﬂJﬁTQ:‘fl !theﬂlﬁvég%}hoﬂ BETVIESS Nl e,
Espect arrgri el HEin FREFichuffd Smbodifeah P Frterh AV GH i BHICR code
150 kil (Piifﬁifﬁfesvatlbus Typesoft Mv%ésouﬂﬂg Qiehﬁieasured position to a user. For
example, a position related data providing service for providing a location of
the nearest restaurant can be provided, and a service for providing the third
15  party to find positions of the person carrying mobile communication terminal

10 can be provided.



di vi si ongpd@r3igput ting approxi mate position. E. Applications 10 The
present invention is not limted tongbovide t he navi gati on services
exenplified in the first to third enbodi ments. The present invention is
able to provide various type of services using the neasured position to a
user. For exanple, a position related data providing service for providing
a location of the nearest restaurant can be provided, and a service for
providing the third 15 party to fi (dLAdIMSi ons of the person carrying
nobi | e communi cation termnal 10 can be provided. F0512/3153 30 CLAIMS
1. A nethod for neasuring a position of a nobile comrunication term nal
that is accommpdated in_a nobile communication _termnal, 5 conprising: a
first stlep fod dBeEiod nfalg MPRSIKEIE thPABHPNe Of oAmInARILE | GHNMWHEARAN has

noved a predeterm ned di stance; econd st for neasuring a posi.tion of

t he nobitggnmlnﬂﬁ%“ca{si qucopypgpﬁqusa% ‘I’mm(gtm iﬁﬁmrﬂﬂnkﬁ%’i%ﬂ of¢raunal,
apprgxi %&ﬁg}ﬁgﬁi tion of the nobile 10 communication termnal, each tine it
is determ % said first step that the nobile comrunication term nal

has noved thepripdet aepi Tofl deiAfftiz whiitid HePnfibiRe! @fihiilthigadbsal ity

of satellites selected on the basis t he stored approximate position,

and r ecaemhimgal hadimosedaghredereemihbe distaacéed satellites; and 15 a fourth
step of neasuring a position of the nobile comunication termnal by using
data i ncl udedaisecond stepeforemensutiing si pasition of the mohdd dammurasatiomg a

Tobi | o GERHITHGAN bt SEPRENEE POBROBRGH APPRYNIEIAS PORHALE a¢ ioble o i ng
whetger I SmiRRldtfor e%?liaf,aéa{c%ntime it 1s determined in said first step that the
mobile communication terminal has moved the predetermined distance; |
a third step of selecting a plurality of satellites selected on the basis of
the stored approximate position, and receiving radio signals from the selected

satellites; and
15 a fourth step of measuring a position of the mobile communication

terminal by using data included in the received radio signals.

2. A method for measuring a position of a mobile communication
terminal that is accommodated in a mobile communication terminal,
20 comprising:
a first step for determining whether the mobile communication
terminal has moved a predetermined distance;
a second step for measuring a position of the mobile communication
terminal and for storing the position as an approximate position of the mobile
25 ~ communication terminal, each time it is determined in said first step that the
mobile communication terminal has moved the predetermined distance;
a third step for selecting a plurality of satellites selected on the basis of
the stored approximate position and receiving radio signals from the selected

satellites;



term nalpdmas/amyed a predeterm ned di stance; a second step for nmeasuring a
position of the nobile conmunicationy;termnal and for storing the position
as an approxi mate position of the nobile 25 conmunication termnal, each
time it is determined in said first step that the nobile comunication
term nal has noved the predeterm ned distance; a third step for selecting a
plurality of satellites selected on the basis of the stored approxi mate
posi tion and aefiilvistep rfadi wassmitaing thordatheinshidead éd theatradio sggials
F0512/3153 31 a fifth step for transmtting the data included in the radio
si gnal s thrairglugte medilestmengueation agtwork ieawerer, and server; and a sixth
step for receiving a posjtion of the nobile cqomunication termnal which

i s cal cul at eddj fX3R cYFRalelGHEAHINghE RSO QY theg g PIRNUMCAtHAN

server. 3. A method for mmeasuri-ng. a pgesition of, a nobil e, comunj cat,ion
tor m natCR@uT aRET i EaIER A4 iR oSt Siub thd BBmard ERTBRGArk 1 s
conf'bgurtﬁ‘?sélq,et?e provided in a plurality of areas, characterized in that
said firs 10 step conprises: a seventh step for detecting a residency
area where the nobile conmunication termnal resides; and an eighth step
for determning, on the basis of the detected residency area, whether the
mobi | e GomuniAcamiediod efori madashamgney gsbsitien &b pr eddliky omthudi&itigice. 4.
A nmethod for measuring a position of a nobile communication term nal

accor di feynaimat jagcardingdha¢lavmel,i whdrain theenabitberommurhaaiges netwotke is

basi s oCouRiE o koD pvidtahiba PRGN RO reas bor SEteDgRaruR Kbak 3158 TSt mi nal
has 15mv‘§9ept ng%rnesggt erm ned di st ange.
a seventh step for detecting a residency area where the mobile
communication terminal resides; and
an eighth step for determining, on the basis of the detected residency
arca, whether the mobile communication terminal has moved the

15  predetermined distance.

4. A method for measuring a position of a mobile communication
terminal according to claim 3, characterized by
the number of changes in the residency areas counted in the eighth step,
20 and
determining on the basis of said number of changes whether the mobile

communication terminal has moved the predetermined distance.

5. A method for measuring a position of a mobile communication
25  terminal according to claim 3, characterized by
the number of changes not including duplication in the residency areas
counted in the eighth step, and
determining on the basis of said number of changes whether the mobile

communication terminal has moved the predetermined distance.



5. A nmetfhpf of9rs9reasuring a position of a nobile communication 25 term nal
according to claim3, characterized by the nunber of changes not including
duplication in the residency areas counted in the eighth step, and
determ ning on the basis of said nunber of changes whether the nobile
comuni cation term nal has noved the predeterm ned di stance. F0512/ 3153 32
6. A nethod for neasuring a position of a nobile comunication term nal

accordi fg to @A ameti®od Woar encasunmgaregpasitiensbé af nwidleorcaamnlumiedtioy of
cells, and a base station corresponding to each cell executes radio

communi detmoral wiccarding tawibine 3¢ svharaircdte aneatcansistabf onkarac phiraligdof n t hat
5 the residency area is detected on the pasis of area jdentification data
transmi €EHE, f Algh AheDasgsSIAMAR| SRITGSRONHMS elrenedchst 6pll Exeputast Had19 or

6. " wher aompRETea et il e PObi R A0S fereh 5] CiralieERetdpdPAf ni ng o
movegent di Smﬁeﬁﬁ h@‘? AT0P ;5 YT OTBY W if Fhé MAsist 6F Br lider?tt?ﬁ&?tg(gr?rdﬁ%fd by
determ ni ng et her F nobi I'e conmuni cati on tserm nal” has nove the

pr edet effin3as ttedsfrant@eDasest&libh N {He dhendakeey. or determ ni ng novenent
distance included in the area identification data transnmtted fromthe base

15 station, in the eighth step. 8. A nethod for neasuring a position of a
mobi | e comuni cation termnal according to claim1l1, characterized in that
a positilon of A h@etdd | Brc oneasnirinyg iorpaseionnaf & smedakeurcaimimpnseition 20
nmobi | e comuni cation term nal al one on the basis of the radio signals

recei vedCHRER! tarc0sding) 1q claym ién Vhereda dihgdaacglensification date iféfauﬁfé&suri ng

cnanor hFa dor, ACRRmsE BT ARGRC it Etenh PE° Blthil clr Pyt na
measur ede i@ haracterized by -
determining whether the mobile communication terminal has moved
the predetermined distance by referring to the data for determining movement
distance included in the area identification data transmitted from the base

15  station, in the eighth step.

8. A method for measuring a position of a mobile communication
terminal according to claim 1, characterized in that

a position of the mobile communication terminal is measured by said

20 mobile communication terminal alone on the basis of the radio signals

received from the satellites, in the second step.

9. A method for measuring a position of a mobile communication
terminal according to claim 3, characterized in that

25 a position of the mobile communication terminal measured by said
mobile communication terminal alone on the basis of. the radio signals

received from the satellites, in the second step.

10. A method for measuring a position of a mobile communication



mobi | e qegagnggad i on term nal alone on the basis of. the radio signals
received fromthe satellites, in thesgecond step. 10. A nethod for
measuring a position of a nobile conmuni cati on F0512/ 3153 33 term nal
according to claim4, characterized in that a position of the nobile
comuni cation term nal neasured by said nobile comrunication term nal

al one on the basis of the radio signals received fromthe satellites, in

t he secaornsid@ccbrdihg td ctairhel characredged imgha position of a nobile
communi cation termnal according to claim$5, characterized in that a

posi tion of tlepgasitidne of dimuniabale eamrennicagion sermeiaalirmedadiredabyl sandbi | e
conmuni cat j ,(in termnal alone on the basis of the radig signhals 1io0 received
from t henghtle| FPIUBUNICALIOR, tefaRiaY alogs. om thay basinoal 1the Fediousignals

posi tion of. adnfobi | & conmuni cati 9 ter(rin' al according to claim6,

char act éFFSR¥EY; ROt satpiides,iigfngseear ‘l'e conmunication termnal is
neasyured by said 15 nobile conmunication term nal alone on the basis of
the radio signals received fromthe satellites, in the second step. 13.. A

met hod fior, megsupjeifod RASithéAurifg 2 "E&Niti6nC OFMMHNhidHil @ corhf{yHiBA¥ion
according to claim7, characterized in that 20 a position of the nobile
comuni aatrnimltaecordial tosclarasychdravtedaed in oiodti | e conmuni cation term nal
al one on the basis of the radio signals received fromthe satellites, in
t he second st @pposinonointhehowtiite camusunicatioa teosiinilois nfcasuresbby esaid
conmuni cat{)qn 25 term nal acco,rd'ingl to claim1, ChaI’FC erized in that the
third st/BRDHEr PABMURIGAHPNS dermimal salops on: the Jbasis 1 @ rféet i signals

APPrGX B RGTrbi¥hel SRR ATTRBL S shun cati on etwork to a server:

12. A method for measuring a position of a mobile communication
terminal according to claim 6, characterized in that

a position of the mobile communication terminal is measured by said

15 mobile communication terminal alone on the basis of the radio signals

received from the satellites, in the second step.

13. A method for measuring a position of a mobile communication
terminal according to claim 7, characterized in that

20 a position of the mobile communication terminal is measured by said
mobile communication terminal alone on the basis of the radio signals

received from the satellites, in the second step.

14. A method for measuring a position of a mobile communication
25 terminal according to claim 1, characterized in that the third step further
comprises the steps of:
transmitting the stored approximate position through the mobile
communication network to a server;

receiving a position measurement assist-data transmitted from the



recei vi nghAopepid i on neasurenent assist-data transmtted fromthe

F0512/ 3153 34 server according to the approxi mate position; and selecting
the plurality of satellites assigned by the position neasurenent
assist-data. 5 15. A nmethod for neasuring a position of a nobile

communi cation termnal according to claim3, characterized in that the
third step further conprises the steps of: transmtting the stored

appr oxi meteerpawiord oy tohrhewgpproématdpositiongrmdni cati on network to a server;
10 receiving a position neasurenent assist-data transmtted fromthe
server accor diselgctingt hdheapphualitat ef positellives assigaed edry nghe heositioml ity
of satellites assigned by the position neasurenent assist-data. 15 16. A
met hod BeASHEGBIENE A§SIAL- Eétsﬁ tion of a nobile comunication termninal
according to claim4, characterized in that the third step further
conprises the steps of : transmitti ng t he stored approximate position

thr.oggh ftshe mopi | e &?nmfn'rﬁ%fw? ‘;}%Slﬁtllylg gfsgrt’rﬁfbllezocd}ﬁ&%ﬁiﬁ%?%rgrdance

pOSI 1 on rreasurerren assl st rom server

Wi th t heedRaP*adtRIrQiOTht ERim 3%@%&@%&@9 fhen® Whé third 9 ghyt es

assi gned by the position measur énent assi st-data. 25 17. A
nmeasur i R@napises theateps ot nobi | e communi cation term nal accordl ng to claim
5, characterized in that the third step further conprises the steps of:
transmtting tragssudmgl dheprséouadatapprosimaen pdsidoghthioeghothe e mobile
conmmuni cation pnetwork to server; F0512/3153
communication network to a server,
10 receiving a position measurement assist-data transmitted from the
server according to the approximate position; and
selecting the plurality of satellites assigned by the position

measurement assist-data.

15 16. A method for measuring a position of a mobile communication
terminal according to claim 4, characterized in that the third step further
comprises the steps of:

transmitting the stored approximate position through the mobile
communication network to a server;

20 receiving a position measurement assist-data transmitted from the
server in accordance with the approximate position; and

selecting the plurality of satellites assigned by the position

measurement assist-data.

25 17. A method for measuring a position of a mobile communication
terminal according to claim 5, characterized in that the third step further
comprises the steps of:

transmitting the stored approximate position through the mobile

communication network to a server;

N



35 receqoypeB;POSi tion. measurenent assist-data transmtted fromthe
server in accordance wth the approxgﬂate position; and selecting the
plurality of satellites assigned by the position nmeasurenent assist-data.
5 18. A nethod for neasuring a position of a nobile comrunication termnal
according to claim6, characterized in that the third step further
conprises the steps of: transmtting the stored approxi mate position
through the moégdieing @ qusition cAicasuremee mo ks it D-datas ararsnitreelc drorinn ghe
position neasurenent assist-data transmtted fromthe server in accordance
wi th t heeaygrioxdosardamessivithotiie approxanata pesjtione apdural ity of satellites
assi gned by the position asurenment assist-data. 15 19. A nethod for
measuring a p&RICEHBE dinca Pl ebmhdtelbises oAssigredi fy  she om@sHiEN o
claim7, characteiized i,n that the third step further conprises the steps

of - tramBASTERE™ ASISEHR@ approxi mate position through the nmobile 20
co nication network to a server; receiving a position neasurenent

assist-data transmtted fromthe server in accordance with the approxinate

posi ti ong, and AseefiddofdrNendisu gl t2a>é psiteh ebt ihé emobiRl Tornfnitditfon

posi tion measurenment assist-data. 20. A nethod for neasuring a position

of a nobérdminadraocordaig o clagnnbpathasgscterideddirt chad @henthirdcbepaghghezed in
that the second step further conprises a.step in which a rough position of
t he nobicoapresasuhestepoaf:t erminal is assigned, and :
transmitting the stored approximate position through the mobile
10 communication network to a server;
receiving position measurement assist-data transmitted from the server
in accordance with the approximate position; and
selecting the plurality of satellites assigned by the position
measurement assist-data.
15
19. A method for measuring a position of a mobile communication
terminal according to claim 7, characterized in that the third step further
comprises the steps of:
transmitting the stored approximate posifion through the mobile
20 communication network to a server;
receiving a position measurement assist-data transmitted from the
server 1n accordance with the approximate position; and
selecting the plurality of satellites assigned by the position
measurement assist-data.
25
20. A method for measuring a position of a mobile communication
terminal according to claim 1, characterized in that

the second step further comprises a step in which a rough position of

the mobile communication terminal is assigned, and



FO512/ 34a8;13831 501 d rough position is stored as an approxi mate position of
the nobile conmmunication termnal, kg the second step. 21. A nethod for
measuring a position of a nobile conmunication 5 term nal according to
claim 20, characterized in that said rough position is assigned by an
input of first information. 22. A nethod for neasuring a position of a
nobi | e conmuni cation termnal according to claim2l, characterized in that
sai d first inkardmesuginpositicipisistosediasain agpmxgenase pokittai by the vholeide ar ea.
23. A nobile comunication termnal that is accommpodated in a nobile
comruni EaMBRNieatiamegrmisahpnitbe sgcond seap.neans for determ ni ng whet her the
nobi | e conmuni cation 15 term nal has noved a predeterm ned di stance;
second neans for nmeasuring a position of the nobile comrunication termnal

df [ h R : it f th bi. |
communi G on G ot de it A TAORPR, R oM, KomRuCRioRs « nat

t he bi I i term t e ef m k e; 20
thi rd mia iRl dier o A T, (SR R I A E N bR R T8 <
of the skorne@ddaPPhR¥hpBL 6f FPst infGmadenr ecei ving radi o signals fromthe.
selected satellites; and fourth neans for measuring position of the nobile
comuni cation termnal by using data included in the received radio
signals. 25 24. A nobile comunication termnal, conprising: first neans
for det&ni ni Ay Wethokrfarhaneasbiring corpastiient pbna mabieatorhaminroséeh a
predet er mi ned di st ance; second rreaﬂs for neasuring a pfosi t.ign of the nobile
communi deimuyl pssopdingsto glaim 21, characterized in that said first information 1s

10 data denoting a geographically divided area.

23. A mobile communication terminal that is accommodated in a mobile
communication terminal, comprising:

first means for determining whether the mobile communication

15 terminal has moved a predetermined distance;

second means for measuring a position of the mobile communication
terminal and for storing the position as an approximate position of the mobile
communication terminal, each time it is determined by said first means that
the mobile communication terminal has moved the predetermined distance;

20 third means for selecting a plurality of satellites selected on the basis
of the stored approximate position and receiving radio signals from the
selected satellites; and

fourth means for measuring position of the mobile communication
terminal by usin.g data included in the received radio signals.

25
24. A mobile communication terminal, comprising:

first means for determining whether the mobile communication
terminal has moved a predetermined distance;

second means for measuring a position of the mobile communication



term nalp@nd/gpy3 storing the position as an approxi mate position of the
nmobil e comunication termnal, eachsfine it is determned by said first
nmeans that the nobile comrunication term nal has noved the predeterm ned
di stance; third neans for selecting a plurality of satellites selected on
the basis 5 of the stored approximate position and receiving radio signals
fromthe selected satellites; fifth means for transmtting the data

i ncl udedermindieandafbrosteripgathe pdsitiongls @n apprd@nreeTpesitéat ofntheeholilk to a
server; and sixth neans for receiving a position of the nobile

communi e MBwNIgasiqre ternaial ceadultisnedt andeteranseithyeaid firble meansgethat n
accordanﬁe wth the data. . 25. A nobile comunication termnal according to
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t er m nalseh®sedoyedlifdde predeterm ned di stance. 20 26. A nobile
comuni cation termnal according to claim25, characterized in that eighth

neans counts fifeh moebey fof whasrpitsingnthidialata eisictiateal iar érs radiod siiaigs m nes,
on the basis of said nunber of changes, whether the nobile communication
t er m nalthreugha veebil ¢ eoprauetcativinnei wark toiassenvee, alxy. A nobil e

communi cation teymnal agccording to claim 25, characterized in that the

ei ght h means &biAt B1CARS ﬁ]!nffé%e%’fngcﬁaﬁg&lm ohothe mphile foarpmunicatior
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25. A mobile communication terminal according to claim 23, wherein the
mobile communication network is configured to be provided in a plurality of
areas, characterized in that said first means further comprises:
15 seventh means for detecting an area where the mobile communication
terminal resides; and
eighth means for determining, on the basis of the detected residency
area, whether the mobile communication terminal has moved the

predetermined distance.

26. A mobile communication terminal according to claim 25,
characterized in that eighth means counts the number of changes in the
residency areas, and determines, on the basis of said number of changes,
whether the mobile communication terminal has moved the predetermined

25  distance.

27. A mobile communication terminal according to claim 25, characterized
in that the eighth means counts the number of changes without duplication in

the residency areas, and determines, on the basis of said number of changes,



di st ancepgsA8/31x4mbi |l e communi cation term nal according to claim 25,
wherein the 5 area consists of one g a plurality of cells, and a base
station corresponding each cell executes a radio comrunication with the
nobi | e communi cation termnal, characterized in that the seventh neans
detects the residency area on the basis of area identification data
transmtted fromthe base station. 10 29. A nobile comrunication term nal
accor di nghé¢thee | the nmiobilenbermanonida@nataainde iast meatddothe graderehided dat a
for determ ning a novenent distance of the nobile comrunication term nal,
char act gh$tasdein that the ei ghth means determi nes whether the nobile
comuni cation 15 term nal has noved the predeterm ned di stance, by
referring to data for determ ning novenent distance included in the area
i dentifigation data, transmitt S stati,o
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t he second neans al one neasures a p05|t|on of the nobil comruni cati on

t er m nalteimirtahechwmacteridedtimethaadi o si gnal s recei ved from sat ellites. 32. A
mobi | e communi cation termnal accor di ng to claim 26, characterized in that
the second nmedns sevonth meeans eletectpadict remdaicyt eearodn | theFbasig/ G 5Be39

communi ¢ation term nal on the 5|s f the radi o signals received from
sat el | | tdentiggation gigka frang base sfatin.according to clai m 27,

charﬁcterl zed 5 in that the second rreans al one neasures a position of the
mobi!

29. A mobile communication terminal according to claim 28, wherein
the area identification data includes data for determining a movement distance
of the mobile communication terminal, characterized in that
the eighth means determines whether the mobile communication
15 terminal has moved the predetermined distance, by referring to data for
determining movement distance included in the area identification data

transmitted from the base station.

30. A mobile communication terminal according to claim 23, characterized
20 in that the first means alone measures a position of the mobile communication

terminal on the basis of the radio signals received from the satellites.

31. A mobile communication terminal according to claim 25, characterized
in that the second means alone measures a position of the mobile
25 communication terminal on the basis of the radio signals received from

satellites.

32. A mobile communication terminal according to claim 26, characterized

in that the second means alone measures a position of the mobile



comuni gdd@n3igs M nal on the basis of the radio signals received from
satellites. 34. A nobile comunicatiggy termnal according to claim28,
characterized 10 in that the second nmeans al one neasures a position of the
nobil e conmmunication termnal on the basis of the radio signals received
from satellites. 35. A nobile communication term nal according to claim
29, characterized 15 in that the second neans al one neasures a position of
t he nobidoenmumiratiore atimindleoni tad asis hef blasi mdod $ikealsadeceisednfiosn
received from satellites. 36. A nobile communication term nal according to
cl ai m 23ategJh&@sacteri zed 20 in that the third means further conprises:
nmeans for transmtting the stored approximate position through the nobile
comuni cation network to a server; mnmeans for receiving a position
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stored approxi mate position through the nobile co nicatiron network to a
server; saedhsesor receiving a position neasurenent assist-data transmtted
fromthe server in accordance with the approximate position; and 5 neans
for selecting the plurality of satellites assigned by .the position

measur enent assi st-data. 38.. A nobile. conmunication termnal according to
cl ai m 2604 charhBIMIE eQMMENICAHPNHEEM{NAL AGCREHRAE toFlanBL S shpraciedzed

10 in that the second means alone measures a position of the mobile
communication terminal on the basis of the radio signals received from

satellites.

35. A mobile communication terminal according to claim 29, characterized
15 in that the second means alone measures a position of the mobile
communication terminal on the basis of the radio signals received from

satellites.

36. A mobile communication terminal according to claim 23, characterized
20 in that the third means further comprises:
means for transmitting the stored approximate position through the
mobile communication network to a server;
means for receiving a position measurement assist-data transmitted
from the server in accordance with the approximate position; and
25 means for selecting the plurality of satellites assigned by the position

measurement assist-data.

37. A mobile communication terminal according to claim 25, characterized

in that the third means further comprises:



10 neanspd®re/gismsm tting the stored approxi mate position through the

mobi | e communi cation network to a sepyer; neans for receiving a position
measur enent assist-data transmtted romthe server in accordance with the
approxi mate position; and neans for selecting the plurality of satellites
assigned by the position 15 measurenent assist-data. 39. A nobile

comuni cation termnal according to claim27, characterized in that the
third neans fun¢drer foonpmssastingehesstooed tapprerimbaiengokiteorstthragh the
approxi mat e _position_through the 20 nobile comunication network to a
server ; Tebie cosamuaieitiampeaveksio a servesasur ement assi st-data transnitted
fromthe server in accordance with the approxi mate position; and neans for

p
sel ecting t he MEANSMPF JEEFIVIRE & [NOSHION JOLRHEGMRNL AxSIHodata) HANSmaledr enent
assi st - haD A nobi | 0 nication termnal.according to claim28,
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trangm tting the, st fiesk1eRmi o 18 44 . Lle s
comuni cati on net V\D?f( %o a s%)rﬂ\}éer?)t E’g@?z(} S%SHQ%Q%HE%%%){WB% els\lltllcr)llg]; a
posi ti onmmépAsEhREAksigsdntd - data transmtted fromthe server in accordance
with the approximate position; and neans for selecting the plurality of
satellites assigned by the position neasurenent assist-data. 5 41. A
mobi | e communi cation term nal according to claim?29, characterized in that
t he t hi 3. meads mehihepmepwpication:termping aceprdingrionlaimmd, charanterised
appr oxi matﬁ tp%si E}i.c‘qﬁ to tt%r ngh t he . nobil e comunication network to a
server: 1N that the third means furth€r comprises:
10 means for transmitting the stored approximate position through the
mobile communication network to a server;
means for receiving a position measurement assist-data transmitted
from the server in accordance with the approximate position; and
means for selecting the plurality of satellites assigned by the position

15 measurement assist-data.

39. A mobile communication terminal according to claim 27, charaéterized
in that the third means further comprises:
means for transmitting the stored approximate position through the
20 mobile communication network to a server;
means for receiving a position measurement assist-data transmitted
from the server in accordance with the approximate position; and
means for selecting the plurality of satellites assigned by the position
measurement assist-data.
25
40. A mobile communication terminal according to claim 28, characterized
in that the third means further comprises:
means for transmitting the stored approximate position through the

mobile communication network to a server;



10 neansgdsr/gefei ving a position nmeasurenent assist-data transmitted from
the server in accordance with the appjoximte position; and neans for
selecting the plurality of satellites assigned by the position mneasurenent
assi st-data. 15 42. A nobile conmunication termnal according to claim 30,
characterized in that the third nmeans further conprises: neans for
transmtting the stored approximate position to through the nobile

comuni cat i on nmeAnsofdr reca vaey \wepositeansnéasurearsit vassistadarasirhnomitted
measurenent assist-data transmtted 20 fromthe server in accordance with
t he appdboxnhesepesyi ini agcordaricarpatistifeoapprexématapositomlamdal i ty of
satellites assigned_ by t]he. posjtion neasurenent assjst-data. 43. A program
for causing alReARSutaEseloEiing the Piﬁ'iﬁlméé?f sqicHitap gssigned b y. saenpestian on
term nal__accommpdat ed | nobi | e communi cati on network, to execute: a
first f&ﬂ%%%uéﬁ“F&faa%ﬁ%aﬁ%a%i ng whet her the nobile communication terninal
has g.'mved a predeterm ned di stance; a second function for neasuring a
position of the nobile F0512/ 3153 42 conmunication term nal and for
storing4ihe pashidtire é’ém@r'i\nﬁ@@ﬁ@ﬁ'téﬁhﬁmal%@%bidiﬁ% t8fclhitf 2@9§h%1ﬁacteri ed
communi cation termnal, each tine it is determned by sai Irst %unctl on
that thénnbat the thirdmieansfuhet eompraleshas moved the predet erm ned
distance; 5 a third function for selecting a plurality of satellites

sel ected on t meansaordraismitengttheedorgshappiormate geisitiom tarthrawgh thod | i ng a
receiver circuit to .receive radio signals fromthe selected satellites;
and a f SRPRIE CORUNPBICAAION RRIMATKItRR SETY6EI ti on of said nobil e

co ni cation_term pal by .usi n% data.included in the received radio
sighdl's. 10 nmeans 10r receving a posiion measurement assist-data transmitted

from the server in accordance with the approximate position; and
means for selecting the plurality of satellites assigned by the position

measurement assist-data.

15  42. A mobile commuhication terminal according to claim 30, characterized
in that the third means further comprises:
means for transmitting the stored approximate position to through the
mobile communication network to a server;
means for receiving a position measurement assist-data transmitted
20  from the server in accordance with the approximate position; and
means for selecting the plurality of satellites assigned by the position

measurement assist-data.

43. A program for causing a computer, which is equipped in a mobile
25 communication terminal accommodated in a mobile communication network,
to execute:
a first function for determining whether the mobile communication
terminal has moved a predetermined distance;

a second function for measuring a position of the mobile



44. A prmgi@mgssording to claim43, wherein the nobile communication
network is configured to be providedgbn a plurality of areas, characterized
in that said first function conprises: a fifth function for detecting a
resi dency area where the nobile 15 conmmunication term nal resides; and a
sixth function for determning, on the basis of the detected residency
area, whether the nobile communication termnal has nmoved the
pr edet ercunmetini¢c A ianaermefal4andAfoonqotiag tleadaddidont asage appioxifite
storing a programaccording to claim43. 46. A conputer readable storage
nedi a f @ossiien iofgha mpebie aomwaicitian taymiokbisachatin@sit is determined by
said first function that the mobile communication terminal has moved the
predetermined distance;

5 a third function for selecting a plurality of satellites selected on the
basis of the stored approximate position and controlling a receiver circuit to
receive radio signals from the selected satellites; and

a fourth function for measuring a position of said mobile
communication terminal by using data included in the received radio signals.
10
44. A program according to claim 43, wherein the mobile communication
network 1s configured to be provided in a plurality of areas, characterized in
that said first function comprises:
a fifth function for detecting a residency area where the mobile
15 communication terminal resides; and
a sixth function for determining, on the basis of the detected residency
area, whether the mobile communication terminal has moved the

predetermined distance.

20 45. A computer readable storage media for storing a program according to

claim 43.

46. A computer readable storage media for storing a program according to

claim 44.



