FOSlZ/SéEﬁR%NngggRIPTICN METHOD FOR MEASURI NG MOBI LE TERM NAL PGOSI TI ON AND
MOBI LE ON TERM NAL 5 TECHN] CAL FI ELD The present invention
relates to a nethod for neasuring positions of a nobile conmunication
termnal, a nobile conmunication termnal, a program and a storage nedi um
for storing the program 10 BACKGROUND ART A d obal Positioning System (GPS)
Is known as a systemthat can be wused for rreasuri ng a position of a
termnal. Currently about 20 GPS Bﬁg@i{h re in operation, each of which
transmts a navigation nessage(s) in Fig. 10, a navigation
message contains various data such as, time correction data, epheneris data
and al manac data. Epheneris data froma GPS satellite indicates a precise
orbit of the GPS sMETHQR. FORIMEASURING MOBI FATERMINAKDXi nate orbits
of all GPS satellites. As shown in Fig. 11, GPS satellites nove in different
orbits around tP@STPOIOBRAND NdpBEqHaOOMMENIGATION TERMINAdbl e to

sinmul taneously receive radio signals fromall GPS satellites. Nanely, a
radi os5signal that the termnal is able to receive froma GPS satellite is
dependent_on_a current position of the termnal. In the exanple shown in
Fig. 11, TECHNMAL FEEERY e to receive radio 25 si gnals from GPS satellites
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BACKGROUND ART
A Global Positioning System (GPS) 1s known as a system that can be
used for measuring a position 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



nore GPS satellites respectively, conputes distances fromthe GPS satellites

on the bakP8l3f31H8e navi gati on nessages included in the radio signals, and

t hereby neasures the position of the t@mnal. This neasurenent operation

will be referred to as a " position neasurenment operation.” 5 A specific

measur enent operation carried out by termnal 1 will now be described bel ow

referring to Fig. 11, taking a case where termnal | is positioned in area
1 receives navigati.on
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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) 1s 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 1n 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



net wor k, Fﬁg!lﬁ'%ilggz a first step for determ ning whether the nobile

communi catron term nal has noved a prgdeterm’ ned di stance; 5 a second step
for neasuring a position of the nobil e conmunication termnal and storing
the position as an approxi mate position of the nmobile comrunication
termnal, each tine it is determned in the first step that the nobile
comuni cation term nal has noved the predeterm ned distance; a third step
for sel echidhleAcBhithithidatioh iiflal ld2anfifloiiRdORP LS niibild @ ontBuRi Giifth
approxi mate position, and receiving radio signals fromthe selecte

satel li teﬁetmqt,anélg@ﬁﬁ@; step for nmeasuring a position of the nobile
communi cation term nal by using data included in the received radio
signals. For convfnpiteneep fdrhideterhimdgwiwhether ridfeermebileo casnauhidaion
position neasurenment nmethod. 15 The present invention provides a nethod for
measur i ngteanpnal hasommfedsa preddttemomddistarate;on ternminal that is
accommodated in a nobile comunication network, including: a first step for
det er rfi ni ng whet seeondhstepdpr eneasmring saposnonted hemohils cepumsunication
predet erm ned dj stgnce;_ 20 a second steg for neasuring a. position of .fhe
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comuni cati on FO0512/ 3153 term nal, which position is calculated and
transm t t eatelites@nderver on the

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 determuning whether the mobile communication
terminal has moved a predetermined distance;

20 a second step for measuring a position of the mobile communicatioh
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



basi s of g@g g%hg For convenience, the nethod will be referred to as a
second p } ﬁeasurenent method. In the first or second position

measur enent nmethod, the nobile 5 comtnication network is configured to be
provided in a plurality of areas; the first step may al so i nclude a seventh
step for detecting a residency area in which the nobile comunication
termnal currently resides; and an eighth step for determning, on the
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met hods, the area i1'dentification data 1ncludes data tor determning a
novenent ghesligdice of the nobile conmunication termnal. Then, on the basis

of the data for determ ning F0512/3153 5 novenent distance, which data is
i ncl uded i n t hdnatteathit® posttiemnieasudemant 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 deterrmined 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 fo as
sixth position measurement methods.
In the sixth position measurement methods, the area 1dentification data
inclodes data for determining a movement distance of the mobile

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



transnittﬁg5#%§?$ he base station, it can be determned in the eighth step
whet her t ' communi cation term pal has noved the predeterm ned

di stance. For conveni ence, these nmethods will be referred to as seventh 5
posi ti on neasurenent nethods. In the first to seventh position neasurenent
met hods, on the basis of radio signals received fromthe satellite in the
first step, a position of the nobile comunication term nal can be neasured
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conmuni cation terminal, having: first nmeans for determ ning whether the
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In the first to eighth position measurement methods, the third step may
further include the steps of:
transmitting the stored approximate position through the mobile
communication network to a server;
15 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.
The present invention provides a mobile communication terminal
. 20 which is 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 satelhites; and



term naI data [ ncI uded in the received radi o signals. For
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conveni en nobi | e conmuni cation termnal wll be referred to as a
first nobile comunication termnal. The present invention provides a
nobi | e comruni cation termnal, having: first nmeans for determ ning whether

the nobil e communi cation term nal has noved a predeterm ned di stance'
second neans for neasuring a position of the nobile comrunication
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t he basi shi9fmbbe st@metusieationi tahenabsiill Be refigdré®asi ws ng ﬁiﬁfﬂlﬂlo"éﬂlﬁna| s
fromthe 15 selected satellites; fifth means for transmitting the data

i ncl uded domtrmicatoo tesingmal s t hrough a nobi | e communi cation network to a

server; and sixth neans for receiving, a position of the nobile conmunication

term hal cal culBheedrasent: imvention garobjdesher gpebide comaoenicdtiote tevinaimal he

data. 20 This nobile comunication termnal will be referred to as a second

nobi | e d®WHIBi cation term nal, for convenience. In the first or second

nobi | e communi cation term_.nal ,, the.nobhil e |cat|o network is.
Whethere 40
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Heed 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 sclected 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 posttion 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

eighth 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



In the CaFS%géﬁﬁ'?hird nobi | e communi cation term nal the eighth nmeans
counts a nunber 8 changes in the resigency areas, and on the basis of the
nunber of the changes counted, it can be determ ned, whether the nobile 5
conmmuni cation term nal has noved the predeterm ned distance. Alternatively,
the ei ghth neans counts a nunber of changes w thout duplication in the

resi dency areas, and then determ nes, on the basis of the nunber of changes,

whet her t Mikﬁtiﬁﬁq@}’rﬁhﬁﬂt\bﬂpbﬁﬂs%na' has noved the predetermn ned

di stance. For convenience, In such a case the terns fourth and fifth nobile
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seventh nobile comuni cati on t’erm na S, 25 the I rst neans al onhe my urt her

measuje achp@sminiedtioh teatimbdwigl beagsdni cati on term nal on the basis of the
radi o signals received fromthe satellites. For convenience, in such a case

the terns ei ghtln thebcdse ofcatmudimabilewonemumnnztios tdrnhiaaljghd aréacohsistsase of
first to eighth nobile comunication termnals, the third F0512/3153 8
neans nmayof wmeher anplugaldty of cells. A base station corresponding to each cell
executes radio communication with the mobile communication terminal. On
the basis of area identification data transmitted from the base station the
15  seventh means is 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, tn such a case the term eighth mobile

communication ternunal will be used.

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



means for gg53neissti ng the stored approxi mate position through the nobile
comuni cation network to a server; neans for receiving a position
measurenent assist-data transmtted 5 fromthe server in accordance with

t he approxi mate position; and nmeans for selecting the plurality of
satellites assigned by the position neasurenent assist-data. The present

I nvention provides a program for causing a conputer, which is equipped in a
mobi | e cowsqﬁhyq{)rﬂﬁmﬁagﬁeaccomdat ed in a to nobile communication
network, to execute functions of: a first function for determ ning whether

the mobi | e comuidagat fan trahentiitivgd thasstorad dipproxavetee positésh dheddic ehe a
second function for neasuring a position of the nobile comunication

t er mi nal amsbif®@cortmunitgtiomengivgirkitora servan, appr oxi mate 15 position of the
nmobi | e comuni cation termnal, each tine it is determ ned by the first
function that thHEaRSbiore reeing daposiiiaemMmeasirementnassst-data tppnsotted ni ned
di stance; .a thjrd function for selecting a plurality of sate|/lites sel ected
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term nal i .l ded in the received radio signals. For
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case of a first (o] t; Ll ' | n i 2 l.gured
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comuni cation term nal resides; a sixth function for determ ning, on the

basi s10f nhebilietentrednicasiotemstwdr@S R e8dEReFunatieoas othet her the nobil e
communi cation term nal has noved the
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 toreceive 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



pr edet erg} &égl ance. For convenience, this programw || be referred to as
a secon [Sf L The present invention provides a conputer readable
storage nedia for 5 storing the fi rstor second program BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig. 1 is a chart showing the entire systemaccording to the
first enbodinent. 10 Fig. 2 is a chart explaining how GPS position
nmeasurenent is carried out in the sane enbodinent. Fig. 3 is a chart
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comuni C%‘éc@ﬂdtﬁbg}ﬁi?il. in the sane enbodinent. Fig. 6 is a sequence diagram
showi ng operati'onS of a nobile conmunication termnal and a position

measur enent assflsd peeenelinfemdnliprgvides #0ohfjitear@adablé stofaizé rAelliofsrhart
showi ng an operation of CPU of a nobile conmmunication term nal according to

t he secordomnipatiefanst or Begon@ pregeam) owchart showi ng an operation of CPU of
a nobile comunication term nal according to the third enbodi nent. 25 Fig.
9 is a drawing exenplifying a counting table in a nodification. Fig. 10 is

a drawi ng_show ng a_dat ormat _of a navjgation nmessage which a GPS
satellit RJEHSIR%SQRB?@I(S&O‘ sTﬂ]%Mﬁg%om ng the rel ati on between

term nals and GRS 1satel lites. FO512/ %}%53 10 BEST MODE F CARR}(II N%; oQUT THE
| N\VENTION A HilBst Eﬁb%oqh?é'ﬁtshowmg € cntire system according to the Iirst

embodiment.
10 Fig. 2 is 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 is a block diagram showing the configuration of a mobile
15 communication terminal in the same embodiment.
Fig. 5 is 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 i1s 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.



A-1. Conf if%%ﬁﬁ}sjl%% 5 A configuration according to the first enbodi nent of
the present "“invention wll now be desi:di bed referring to the draw ngs. (1)
Entire configuration of the systemFig.”1 is a diagramillustrating the
entire systemaccording to the first enbodi nent of the present invention.
As shown, the systemincludes nobile to conmunication network 20, nobile
comuni cation term nal 10 accomodated in nobile comuni cati on network 20,
and position neasurenent assist server 30 connected to nobile conmmunication
network 20. Mobile conmunication network 20 includes a plurality of base

stations BESTNODEEOR CHREANINGIOEd THE ENGESNTIQN one another, a switch
(not shown) 15 for performing circuit switching in network 20, honme nenory

(not showd). Firaf@mbodimencat i on |i nks that connect base stations 21, the

switch and the home nenory to each other. Base station 21 is provided to
form a radi-é. Cenfigqwaaiion a di ameter of between several hundred neters to
several Kkiloneters. A position registration 20 area is forned by grouping
t oget Her a pr edét eomfidanonbaccating dioo the | isst endedomengse! sheat pmsenp1

| ocated within. a pagition regi s{hregti n area transnmts a broadcast nessage
to a radi geqtionpwilipowbedescabedesarng g Bigdeingsssage i ncl udes

position Isi.ratiop area ID.that is unique to a position registration
ar ea. Nbbff)gtebﬁ%ﬁﬂpﬁgw%thoq é’ﬁ%éyﬁfa’ transmts a position registration 25

Lerminal 0T ook o BUARHLATIREHARRE & oI HRdime SO AR | OF
is registg diﬁlﬁ&l@ﬁ%f‘qﬂﬁeﬁgﬁf Yobeht {65 PRISBoW, iR §ﬁ%éﬁi¥nclu3€§h%lﬂ!@ , the
t he nobi be

position o e co nication term nal 1d_ can nown by referring
t o t hep hopemimaRication05 1t @R 110, Mobhdisile onpnimiahicationer NMefdindl0 | K) a

termnal such as a cellular phone or Personal Digital Assistants (PDA).
Mobi | e coavemmoatdatedt enni madbilel 0 chasman{@afomos hetworkre &y r eareht plogitodn on
for tuning into radio signals ) o
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 1s 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
area. Mobile communication termunal 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 is 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.



emtted froma plurality of GPS satellites, and for nmeasuring its own
positionFé)EGr?/ f@basi s of navigation data included in the received radio
signals; and also a communication fudétion for performng data

conmuni cation through nobile conmunication network 20 with position

measur enent assi st server 30 by a nethod such as Tinme Division Miltiple
Access (TDMA) or Code Division Miltiple Access (CDVA). Mbil e conmunication
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a user services sucC S navi gatlon, y usi ng t he position O tarne n

the posi iAW ABINiraliffosf G129 sHRAFHC ABA foRIALSINIES V&' oW g@ﬁﬁéhs
nobi | e conmunication " termnal 10 in performng a network position

nmeasup emeii thenbasio pdatvigatiomidata indudRBih uhe recaived radln b madimand sisbi on
termnal 10, in a case that nobile comunication termnal 10 perfornms a
net wor k oshminnmicetienfanetion {20 peofirniing dataconemenicasyi Hiromghvaobie
provi des nobil e comunication termnal 10 with position neasurenent

assi st - decanmaneeatzen agtwprk 20 vapt pesitiammedsoremgpt @ssishgerrs 3Athyl kit es
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inasta ne position measurenent, precision of position neasurenent is
| ower t hanesdiabnient ngt vooperativnt ivdth Pesiioe medsuréRlenPrdseint HeesepBOppAT ati on
addition 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 Positton 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 recelve position



A princi gﬁ of o ratlon of the present enbodi nent will now be 5 descri bed
below. P Séi%ﬁlggasurement assist-data that is used to a network position
measur ement are dependent on an approxiZrate position of nobile

comuni cation term nal 10. For exanple, it is known that nobile

comuni cation term nal 10 has noved a di stance of around 150 kil oneters, io
GPS satellites 4 in the visible area for nmobile comunication term' nal 10

are not the same as thos |nthev ile are before the venen
A ter nat | Mgt et pts G & e 9“%&3’6’? mmmey@p BREEISIPRA 10 i 5

per f or ﬁé‘éﬁ%si%%e&@%e%ﬁ%ﬁ%{@f L R W RSO B e ALY o

measurema(?g Fﬁﬁ&lﬁeéj@fﬁ erRid) the present errbodl ment, nobil e conmuni cation
t erm nal notifies Ps own rough position to p03|t|on measur enent assi st

server 30, and g ngh@lrcﬁﬁe PEt YPEratIBRS Of | A FRasiite FRIHodhentewhBS hdwoTbe

position measure assi st-data provided from position nmeasurenent assi st
servers 30desnibddbelascor dance with the notification. 20 Referring to Fig. 2,
one principle of operation will now be described below Mbbile

conmuni cati on tRogitionl mi@smeasemteassissdatan thatsist ueed Hy a pratforki pgsigion

st and- al one position neasurenent each tine nobile communication termnal 10
noves 150MEASGIEERITS, a@ndd@m@@tth@npd@ t APPro28mate i Ipasinon e onmebileat i on

term nal 10 noves another ters fro t.he .measur ed poi nt
enabl es nUHNIBIEEANORI c,tﬁ’{m eMn pr 19"@’6‘? Grmi 4t dF n W%V\ﬂt\h m@@

easur enciungaoncros eani) Fi3ie ivERRE IR o Ao ﬂi‘é% 7o
st andyal oRePOR D ATABME STl Nich! drELUEIE rflERieeaRln EH: g/raﬂ%ge?’on

error, sSsince positio as not een correcte PoOsSI

nmeasur emefbt ﬁ%séa%g ¢ 48t eTﬁﬁtHeOﬂsiBI@'hr@:ﬁ)b%fél%dth@%nbbﬁnﬁh@nﬂit%m&?vél siftion
measur ement Wi | e referred to as an "approximate position”, expre SI ng
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
1ts 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



appr oxi nefﬁ(%l%ﬂéé on of nobile comunication termnal 10. 5 If precise

posi tion ‘neasurenent is required, sucgl as in a case when the navigation
operation is selected by user operati r? nobi | e communi cation termnal 10
perforns the network position nmeasurenment by using the stored approxinmate
position. In the exanple of Fig. 2 nobile comunication termnal 10
transmts the stored approximate position to position neasurenent |10 assist

server 3Q.fs dgnetethdpdsifoR" AW for BREL '&GPEMed BASIHd %sf?%%“ggglﬁfgn

assi st-data fransmtteﬁ)from posi t1 on neasurenent assi st server

accor danggeddurenidift ARREOFAARIEhS PRIsitiOn -obtaiidd By W%Wrﬂlﬁwneagéhﬁblﬁewer
30 generates position neasurenent assist-data in accordance wth the

appr oxi maheanoenidmnwail bebidferre&lStcccammni%ﬁjpmnimatdﬁpmitid@‘?, Eﬂpp‘etsism}
measur ement assist server 30, for exanple, determnes GPS satellites 4 in

t he vi si lppraxeaatoposmisin ef mobtacomamumeatientemainaldl0.by usi ng a known
art, on the basis of positions of GPS satellites deduced fromthe

appr oRi mat e podf PrecisePasHON eNcasswement at resiured, muehl asim agdsawhamthedat a.
It is sufficient to know the 22 aggroxi mat e position obtained by a .

st and- al JHY1B8HPR| OPCIAEKIL A% cigd by diteri BReraiwly emobilec 6OMMmMuBIGHSION
necessary to.ohtain a.particul arl reci.se osition t enerate position
measur emdti; 10 REt{ama4ff ek REsiGOD JRCRRTs RN 1Y Waes thie SToi o
signals i ] saf.el.hit jndi.ga IHN ~5a |1 e. uring
data i nclﬂjﬁé%.ﬁ%%gm%%bm i%lrei (ré}e%%éﬂjrlgrrg?\ti:gésizst@ggpg, E§hhhh’§5%?#) S its
own posi tian: i . . ., . :
position tgijxﬁbgl ng ltl%(r)lgp| ermsefl}ﬁPtféﬁ]dg?gf@r% é%ja?)ggﬁfghﬁ ?gts g egi(?ralsggegﬁ%ﬁve,

and tjpe ldskist séhws 36 agribnated &ypbeidrrow Prasdter@nés positRednicabuieen i ng
an approximate position for network position neasurenent. Mbile F0512/3153
14 commasssatdata temsimsedl Ardoespositioneadessurpnmerntdassist viemers 3¢h ms a
navi gation, which is based directly on a position obtained by the

st and- al Gf€oT@eRce Math mapPEIamate pesitgieci si on measurenent in stand-al one

Position measurement assist server 30 generates position measurement
assist-data in 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 1t 1S 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 1s used for preparing an

approximate position for network position measurement. Mobile
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rreasurerrgﬁémp%gﬁ fore, does not matter. 5 In the present enbodi nent

st and- al ' iftTon neasurenent or rﬁtwork position nmeasurenent are used
dependi ng on the purpose of obtaining '"a position nmeasurenent. Referring to
Fig. 3., it will now be described bel ow how to detect whether nobile
communi cation termnal 10 has noved 150 kil onmeters. 10 Fig. 3 is a plan
chart showi ng an over view of a plurality of position registration areas.
Since ea | 1] 0 IS:nat i a Sj : ' [N

i oot or uBERIribAon SRAEAR 0] e "pBF DcR e R VIde sef AT EOH diga

posi ti on HAGpA{ibA! WHIcREDAWE iAANEAt PBstidd BBtdife@BAlhd SufdoNRRel 50

kil ometers. Ff nobile conmunication-termnal 10, for exa e, noves linearly
15 as densdsidoly afgwrémand t hewposprheci¥on egirthkatdadn@r 68 Woeknel-4lopenobi | e
comuni cation term nal 10 resides change 15 tines, it is determned that the
mobi | e cameasureatémntierefomatodOnbasnartered | i nearly by around 150
kKiloneters. Alternatively, if nobile communication termnal 10 noves along a
curvebas denot do ke apresenm embdimeat | standralonay posiicst ameasurensémtr tgr t han
20 150 kil onmeters. However, in this case. it nay be determ ned that the

mobi | e CHHHMKRASIBAN RSIRUERIMEND AFRYSGHJepeRtipgn tsopripasseaioiaminghe
nonment the position registration area change 15 tines. Because, once nobile
comuni ca P8 Utoé‘r%eﬁé‘llr%e%s obtained its own position by perfornming

25 10 | moai ot S BIPBCR T vor It HBG: oFur BRAEFBied Pl B MR q ditée ™™ ©
excess | BARRSAIHIE BmBLAdnMeRnAAS] 10 9 TR 8PN kitofdleront | gurat on

of nobil e conmuni cati on erring to a configuration of

mobi I3 comuni gl onjst #ThR@thartl Shoving ABVORS PRwebhe llh_%!li@%}"’;o PSskA6R153 15
Nobi | e comuni cat’ion term nal 10 consists of radio co nication wunit 11,
GPS receiregigratior ak2as.CSiceealeahopessiony repistrationUard8, hdsead sd yof Vonory
(ROM 14, Static Random Access Menory (SRAM) 15, user

kilometers in diameter as described above, 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 termtnal 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 communtcation 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.



interfac%%gitﬁg and bus 17 for connecting these respective units to one
other. 5 nication unit 11 is provided with an antenna and
comuni cation control circuits (not shHewn), and perforns radio

conmmuni cation with base station 21 of nobile comuni cation network 20. GPS
receiving unit 12 is provided with a GPS antenna and receiving circuits
(not shown) receives radio signals fromGPS satellites 4, and provides io0

the received radi,gs! @&i@r&iga%}f é?nﬁﬂé%o?fg?c&‘rﬁstyof w&égﬁﬁ?{éﬁﬁaﬁ%ﬂt rol

prograns. The prograns i € a progra performng p

measur engiic Q0 Gws?@@éi%jrpgpgﬂ viy,?@éﬂ@appmgﬁ}% tﬁﬁ?&g?@\ﬂ%"k%@omx

satellites; a program for rformng data communi cat positio

measur enefen@ssi YROM)V a4, 38tatie PRAGAGH fRECHRKOWIBIMEYUSSRAWON 155 @ser
navi gation service; and the like. CPU 13 reads the cohtrol progranms from
ROM 14, anterfacy npitsl (gank bus 17 ébr cobnéaimp thiasei reapectivé anits nalonkbthyr.
executing the control prograns. SRAM 15 stores an | D of each position

regi storati on aRadipr ebermadicadicas umtr édi denpyovaded mith aaml anteesiadandy
area, respectively, below), a nunber of 20 changes in _the residency area,
and an apiSHBRIVAEIGRDs| EOFOLLICAIHNE bynat arddowidhe podi t poiformasurahent .

3 B B s S St LSBT '
| h i ig. 4, {. . of  SRAM, 15. h hat i d . IDi
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i nfor mation: & kKeypa at & user enploys to pertorm a vari ety I Mput

oper g Onfie récéﬁ?v%ﬂ%ﬂ%‘@%xﬁ!@t@m?%eﬂhrwghilfm%uﬂ.i ng and outputting
voi ces, respectively, and the |ike. F0512/3153 16 A-2:Qperation (1) Process

for obtaining FOdMAdostiores eomes] pragranef. eflie pgogranihindiideahgiogrsinofgr i n
Fig. 5, a process for obtaining an
performing position measurement 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 (referred to as
a residency area ID, and a residency area, respectively, below), a number of
20 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
show that residency area ID is "AREAO0QO1", and an approximate position is
25 "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

voices, respectively, and the hke.



appr oxi r’r&g@&ﬁ% jon in accordance with the present enbodinment will now be

5 descri . nobi | e conmuni cation termnal is powered on, CPU 13 starts
t he operation shown in Fig. 5. The reslﬁdency area ID stored in SRAM 15 at
the nonment of powering on is the sane as an ID of the position registration
area in which nobile comunication termnal 10 resided at the tinme of
powering to off, (in this-exanple, "AREA0002"). Accordingly, the approxinmate
position ?q&? {'8 SRAM 15 is the sanme as the approximte position stored

i n SRAM ’%ﬁ atPLAS i ne of powering off. The initial value of a nunber of

changes i(qgtpggg?%s:gjrmgyniﬁg% 5@%}3{3&&@%05&6 ". Radi o conmuni cation unit

11 receive cast nesSage ransmtted from base station 21, and

detects a posi tR&RrfiAgi ot thet flewchafasHdWATIA Filghiss pyaitelss fofIBARIRPs
i ncluded in the br oalldgast msssaé:e. Radi o ]conl:éuni’ca?i onsuniot 1 p?l(q)%i ges t he

det ect ed gpmokimate pasisionain accadanct With hhe padsdi eniod@némUnIR nowHel3
obtains a“'position registration area ID of position registration area where

mobi | & cadesenibedt i on terminal 10 resides at 20 the tinme of powering up
(step Si). CPU conpares the residency area | D, "AREA0002" and the position
regi stration arWhenpmsipild gemmunasionsiermin@EM powerednen,dePat didnstarist t he

| Ds incid S2). In. thi | e, .si diff S2: No),
et SN T S L RO
A e
col nci de.; it i GO AN A GRUGH RAIAAEPS o AP aSTnESRAL I GedabEking, -

since there is no need t _ new approXinate posit 3%
T 3B, SO Bl oSRTIOO EA BTN Spihe b paIRGE o
area | D (stbrid BBRAM 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 1s thus set to "0".
Radio communication unit 11 receives a broadcast message
15 transmitted from base station 21, and detects a position registration area 1D (in
this example "AREAOQCO1") 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
position registration area where mobile communication terminal 10 resides at
20 the time of powering up (step S1).
CPU compares the residency area ID, "AREAOQ0002" and the position
registration arca ID obtained in step S1, "AREAQQ01", and determines if the
IDs coincide(step S2).
In this example, since they differ (step S2: No), operation of CPU 13
25 advances to step S3 so as to obtain a new approximate position.
Alternatively, if in step S2 the residency area ID, "AREAQ0002" 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

a new approximate position.



CPU 13 ngﬁéggﬁé position of the nobile station by using stand-alone 5
position & nt, and overwites tge ol d approxi mate position in SRAM
15 with the nmeasured | atitude and Ionditude as a new approxi nate position
(step S4). Each tine radi o conmunication unit 11 receives a periodic
broadcast nessage transmtted from base station 21, CPU 13 repeats the
processes of 1o steps 5 to 9, as described bel ow. Radi o comrunication unit

o £ on o T 41 R IR, LTI RGOS
AREA00d T RGO RS AE8' (DL T AEh oL FRREAUQT, ST T En,
posi tion re8ictidyadreaTR(®ep I9B)obtained in step SI, "AREA0001" and the

position registration area ID obtained in step S5, "AREA003", and

determnes if t(@PtelB Paeasvirashdmsisoepf 863 mdbiestation bhisiexamidaldiey
differ (step S6: No), CPU 13 overwites 20 the old residency area IDin
SRAM 55 wpoditibhenpasirenwenty egd stveaniries sheald Bppobxanatedpositionem SRAM
"AREA0003", as a new residency area |D (step S7). CPU 13 counts up a nunber
of changekd iwithdiet measwesgh b&trtadaoanctlﬂ@glmdpe SRAMNEDY APPAAX HRBIgnPOSItIoINe
(step S8), Thus, in this case, the nunber of changes in position

regi st r at§stap gﬂ%-a changes from"0" to "1". 25 CPU 13 determnes if the

nunber of changes .,in position reqgistration. area in SRAM 15 is greater than
14 (step S9) . THAGHHONE Radio PumuRicaROB AL eV e AcRSTIoTR PERasatar i on
i t 9: 3
oxecut os e Sies HanEhfliEa QORI bake WRathn 218 PR, 13 rerkilts 136 OGS dfce
wi th gt epsqeﬁ§5tt%d)§ s degsibebaskighove. F0512/3153 18 After repeating the
S |

processe n accordance wth stepé S5 to S9 (step S9: Yes), and the nunber
of changes in Radio oponpgusicagibhonuaiteas] r eackiees1s brbadeastbemeodagehanges

in position registration area is cleared to "0". CPU 13
transmitted from base station 21, detects position registration area ID included
in the received broadcast message, and provides the detected position
registration area ID (for example, "TAREA0003") through bus 17 to CPU 13
15 (step S3).

CPU 13 compares the position registration area ID obtained in step S1,
"AREAQ001" and the position registration area ID obtained in step S35,
"AREAQ003", and determines if these IDs coincide (step S6).

Since, in this example, they differ (step S6: No), CPU 13 overwrites

20 the old residency area ID in SRAM 15 with the position registration area 1D
obtained in step S5, "AREAOQ003", 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
changes in position registration area changes from "0" to "1".

25 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

processes in accordance with steps S5 to S9, described above.



t hen exec%®$z ghg@ S4. 5 CPU 13 again nmeasures its own approxinmate position
by using % -al"one position neasurepent, and stores the approxi mate
position in SRAM 15. Mobil e conmuni cation termnal 10, by perform ng
stand-al one position neasurenent, and storing its own approxi mate position
every 15 to tinmes residency area IDis changed, is able to continually
record its approxinate position, so as to be able to perform network

position neasur g@ﬁ}tmpgéteiﬁgzgé ipﬁlsgeﬁ%k Q}‘Yda&%}d Bfith %ﬁ%sﬁ) ?%r@iag-%ﬁnent

In the followng wth e't o the sequence diagrams 15 6,

it is expkat nad)hand ahe utids PPShin ﬁ?g?ﬁﬂi%ﬁer’é?iét?atﬁ’&ﬁ%Pée{!ieféabﬂes?‘lgase

that nobile confunication term nal 10 proVvides a fravi gation service. Using

t he keypatheohufibar! &f € | gapositioherapisigdtidR) aréa U elearkdbret CRUSIRrt of
navi gation service (step S11). Mobile conmunication termnal 10 reads an
appr oxi natlerpeséditon step0S4t ored in SRAM 15 (step S12), and requests position
measur ement assist server 30 to provide position nmeasurenment assist-data by
transmtting t h€Plappsoagabx enpasires onst bmougpproliate gpoaitipnabiyomsimeg wor k
20 to position  neasurenent assist server 30 (step S13). On receiving. the
appr oxi maS@ngdoaloneoROSIL] tmeasureRsht.c dadt steses dhe appsvimate 3poylRar M es
position a nt assist-data in accordance with the approxi mte
position g&éﬁf %52) , and transmt the position neasurenent assist-data

(froush TobiL e GROTHD! Sa BRI, SRR TR  BOFEHRIGEL ipad A8 10
commun SRRSO s PRl 16 BSE0 Mot ia bRl ghre s
commuig cagingdy tesiicirly Wedll HD! 3y Schafpddie iPaghre b Batinually record its
approximate position, so as to be able to perform network position
measurement, as described below.
(2) Network position measurement
In the following with reference to the sequence diagram shown in Fig.
15 6, it is 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).
Mobile communication terminal 10 reads an approximate position
20 stored in SRAM 15 (step S12), and requests position measurement assist
server 30 to provide position measurement assist-data by transmutting the
approximate position through mobile communication network 20 to position
measurement assist server 30 (step S13).
On receiving the approximate position, position measurement assist
25 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).

On receiving position measurement assist-data, mobile communication



measur ed #Qgﬁ/g&lgg and latitude, an inmage overlapping a current position or
a 5 route’'to a destination in a quuig crystal display (LCD) screen, to
provide a navigation service to the d<er (step S17). As shown in the first
enbodi nent, a position can be rapidly obtained when providing services that
make use of position information. Thus, such services can be snoothly
provided. 10 B. Second Enbodi nent The second enbodi nent of the present

! ti g b T - i ¢ , .

common it RG: o TRESFIRSyt RGBT O i °BF e SRR '

enbodi mengediegientfAs9r ik (ggg;mc}ﬂ first enbodi ment in that when nobile
re

comuni cation termnal 10 1s po off, a residency area ID and an

approxi mat e posVfobile sbaf@dnidatioRANEADiMle 10cidegslads, An aheebudis, ofhgie
nmobi | e comuni cation termnal 10 is powered on it ~obtains its own position

by per f ormeasuredaongaidecambiititude, aramagenevdrlajRahera cogenod pBsgio or taher e
wi Il be described bel ow an operation 20 according to the second enbodi nent
for oSt aiioutgy tare deprivrilomtia @dmuldo@tystalrdlspbayobgffﬁ)i sereen| tetpravede ian Fi g.
7, when nobi le comunication termn nal 13 is powered on, CPU 13 starts, and
an initi ahavigetienseracedeithensyr (48B4 D stored in SRAM 15 is set to "0"; an

and an i1 11 al s PORWBY 1T b g S P RORSTR g SOvHioh s ahats SEHE)Y RRAINed sei
,an i tial SRRURNGE Uhifber o MRS Bldhot £
L ansm 1 GHeR Ra0e SoyBen Dbt ke S LR iBEBIATBRhaIEY M i o (i

this Casﬁvi'ég%?%gmb%tlﬂw)idé@d uded in the broadcast nessage. Radio

comuni cat1 on uni provi the detected position registration IDto CPU
FO0512/;3153 20 13 through bus 17 (step S21). CPU 13 stores the position
regi stration | D "AREA0001" obtained in step S21 in SRAM 15 as a residency
area | D (Bt Bpc@z® Embodiment

The second embodiment of the present invention is described below.
The configuration of the second embodiment is common with that of the first
embodiment. The operation of the second embodiment differs from that of the

15  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.

Referring to Fig. 7, there will be described below an operation

20  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 initia] value of a residency
area ID stored in SRAM 15 is set to "0"; an initial value of an approximate
position stored in SRAM 15 is set to "0"; and an 1nitial value of number of

25  changes in the residency area 1s set to "0".

Radio communication unit 11 receives a broadcast message
transmitted from base station 21, and detects a position registration 1D (in this
case, "AREAQQ01" 1s chosen) included in the broadcast message. Radio

communication unit 11 provides the detected position registration ID to CPU



CPU 13 r?zg g sition of the nobile communication terminal by 5
perforn‘inﬁlgg 4%9- al one position nmeasurenent, and stores the neasured

| ongi tude and | atitude in SRAM 15 (ste?}g S23). Periodically, radio

comuni cation unit 11 receives a broadcast nessage transmtted from base
station 21; and, as described below, CPU 13 repeats steps S24 to S28. io
Radi o communi cation unit 11 receives a broadcast nessage transmtted from

nothe rebomyeheiul ZRREEHET DTovi es the det ected position o
i ' . " \ 7 . 13
(Step 524) 15 CpY 13 Bl RRCRRinio FEARRaoh 1 ARE M0 L7 bt oos

stor ed | iR L SRUAM 15 ROSsidihcyeareaITRtden S8 | D " AREAO003"

obt ai ned 1| p S24, and determ nes et her agree (step S25). Since,

in this case, t(eY 48 m&hsmgﬁ)ﬁﬁbﬂmﬁﬁ@ mdBtlé tdnmmahivatiorstdritipaP®si tion
regi stration area | D "AREA0003" obtained in step S24 in SRAM 15 20 a

resi dencypafeaning (stseandabine GRIItIGN comgaswrempert, namd estords  changeasared
position registration area_ stored in SRAM 15 by one (step S27).

Accor di ndopgitude andrsgitude 18 dhddd 15n(stgmELBl.on regi stration area changes to
"1" fromthe initial value of "0". CPU 13 determn nes whet her the nunmber of
changes in posiltarindicaByy efidi@ r SONYRUAIGAIONSs Yiibatldr tegglvess A shigadsad) . | n

this case, since the nu of ., changes | ogition registration is 1
and | ess mgg@g@tr@gg%ttggiomopgs gl%b?égﬂan§st S§f’gﬁa Oéi‘hocgi:f ﬁérms

steps S24 to 52 d r above, again. Wen the nunber of changes in
position rFBS?&&%P? §§&a@2§§'§3 determned to be 15 as in repeating steps S24

to Sag (step S3g, igeséomg?ﬁhijcgtiﬁg5lgrllﬁlsl?’l erecéi,lyggrsa;%o g ]ﬂ%%ﬂé?nges

i position regis ration area a resets 1t to _ returns ~Step
S23. CPU tizhdRased Sorhitsasev§tafiBRr DK ad Con QRitéd R 3eRiMon PYgRARtONTARG

st and- al one position neasurenent, and stores the approxi mate
ID included in the received broadcast message, provides the detected position
registration area ID (for example, "AREAQ0003") through bus 17 to CPU 13
(step S24).
15 CPU 13 compares the position registration area ID "AREA0001"

stored in SRAM 15 with the position registration area ID "AREAQ0003"

obtained in step S24, and determines whether they agree (step S25).

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

position registration area ID "AREAQ0003" obtained in step S24 in SRAM 15
20  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".
CPU 13 determines whether the number of changes in position
25  registration area is greater than 14 (step S28). In this case, since the number of
changes in position registration area s 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

determined to be 15 as in repeating steps S24 to S28 (step S28: Yes), CPU 13



positionn.é,ﬁ5 5. 5 Thus, nobile comunication termnal 10, according to
the seco rment, always maintains its approximate position necessary
for perform ng network position nmeasdfenent, and is thus able to provide
services such as a navigation service, pronptly. Mbile comunication
termnal 10 according to the second io0 enbodiment does not need to store
residency area ID or an approximte position in SRAM when powered off. C

Third enbgdi t t hir, i : . sent _jn Lon. w1 »pow be
doseri b o45 B Bilieh AT ReRP R bifh narEis DR prs SR Rs o benel
(E-GPS) " i r.atil ' i:L.e
comuni cadtyﬁ%)ﬁatg g}?s'z}ong@“gggi ?Qgg@gg%%&ggﬁpgﬁgﬁ%&? Eltllajab??gF j‘tg)r{gg 2%altk:lond
enbodi mery ?ﬁﬁﬁiiﬁgcbtaﬁ@%\léﬂe ‘fv%iticﬁpﬂiéﬂuf@rhbﬁf} AR 5erepihé %E)P&Bﬁilﬁé’t%t t hat
nobil e co nication termnal 10 according to the third enbodinent 1s not
able to qﬁjg‘jﬁomjﬁtmﬁmlme position neasurenent, the third enbodi nent has
a common configuration with the first enbodinent. Specifically, ROM 14 of
mobi | & communi cEusynntodrile cammOnoatmmetrmizial st@r aceomhngr emtherseeentior m ng
posi tion neasurenment. |nstead, position neasurenent assist server 30 stores
a progr arerhboduntoiyl @l ways a pagiainen 16f appbiximateonposition | Deceseanyi nkir 10.
Accordingly, nobile comunication termnal 10 . transfers the received

navi gat i FTHAISBHEENe W YdksPesIBAN FReaUEmSHL, and i5 dusal dp PIOVideseIyESSor i ng
position neasurenent, and subseg)uently F0512/ 3153 22 receives the result of
posi tion Sr%z’sfif‘r %%Niga&ql&_ﬁﬁ%’ﬂ?e@ TREHE Yy posit ion measurement assist server
30 2: Cper at ;B! 86 iMdnibaribhe AR So! | AdREEREI " O scond”

10 embodiment does not need to store residency area ID or an approximate

i

position in SRAM when powered off.

C. Third embodiment
The third embodiment of the present invention will now be described
15 below. In the third embodiment so-called "Enhanced GPS (E-GPS)" method is
assumed to be used, then operational load in mobile communication terminal
10 is reduced as compared to the first and second embodiments described
above.
C-1. Configuration
20 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.
Specifically, ROM 14 of mobile communication terminal 10 does not
25 storc a program for performing positton 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

assist server 30 when performing position measurement, and subsequently
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5 obta| ni ng_ an grom mat e p05|t| on according to the third enbodi nent wll
now be dé H/Bég bel ow. As nobile comunication ternminal is powered on, CPU
13 starts the operation shown in Fig.228. The residency area |ID stored in
SRAM 15 at the nonent of powering on is the sane as an ID of the position
registration area to in which the nobile communication termnal 10 resided
at the tinme of powering off (in this exanple, "AREA0002"). Thus, the

approxi mat e position tored in.SRAM 15 is the s as the approxi mate
posi ti on ISCENES The SRl @b PasiheR W%UW%W\A@JC@&%% madgs Oyt RESTAN j al

val ue of nunber of t changes._in he residency area is set to 0 15 Radi o
comuni caFaHIGRIGLEPSES égT%sg broadcast nessage transmtted from base

station @]Q cts a position registration area ID (in this exanple
AREAOOOié% mggﬁéﬁd in the broadcast nessage. Radio comunication unit 11

provides the dgteiaflePes! HcoMdwenat! Alitihied e Elg LOr oo iMaidd t U

13. Thus, ns position registration ar ea of position

regi stsr atélﬁﬁuﬁﬁgaamﬁﬁﬁl%xfiﬁﬂté 0§ﬁmﬂJﬁ%&ﬁinr@g1té ﬁﬁértmﬁi eilrfbd(ﬁﬁiéi'ﬁimlﬁho{»vhe
t| me of powering up (step S31 CPU 13 conpares the residency area ID

" AREA0OOZSe desurdtsed beloRAM 15 with the position registration area ID
" AREAOO0O01" obtained in step S21, and determ nes whether they agree (step
S32). 25 In thiAs mae%eﬂetMMlMtomgemnldaitlemm@'edl\m,, CPAd 1GPstat the
therefore praqceeds in operation to step S33. In another case when the
resi dencyopgraonshawnda Fig. quesﬁi@nwe&repd& styedriagb RAMt lonatathsa 1 D
obtained in step S21 do. agree

in step S32 3 does not need.to obtain a
new appr OXOMREY E?Weﬁlﬁlg %ﬂdsttﬁ% @s aﬂdﬁéﬁs&ﬁm@ﬂ@&g@gwatm 8f& at i on
58 T by, PR bR S S
ge”er at s, Gwefhg ! f@%sf&amﬁ@, “'%%ER@O@)Z“??ThEQ, HRPPprBx AR position
stored 1n 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
the residency area is 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 "AREAQ001") included in the broadcast message. Radio
communication umt 11 provides the detected position registration area ID
through bus 17 to CPU 13. Thus, CPU 13 obtains position registration area ID
20  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
"AREAO0002" stored in SRAM 15 with the position registration area ID
"AREAQ0001" obtained in step S21, and determines whether they agree (step
S32).
25 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

13 does not need to obtain a new approximate position, and therefore proceeds



5 of a | Ci ?Jn I vi sion, where nobile communication termnal 10 resides,
and di W % screen inmage on a Iigui d crystal display (LCD) display
(step S34). The screen inmge i nst ruct®on may instruct a user to input

either a name of a nmunicipal division or a code pre-assigned to each

muni ci pal division, or a screen showng a |list of names or codes of

muni ci pal divisions, to allow a user 10 to select a nunicipal division from
the list.: Mot t-s a muni ci pal division in accordance with the
screen i'Hage aﬁgﬁfnﬁ&t{e@@ﬁwu 13 accepts the input operation of a nanme or a

code of the myfi gigpalsIH v@ptpmaar&ze%ygm itle tpﬁ)stﬁw ﬁ%mﬁtﬁ&l Sek- EEPU 13

perfor ns posi tion asurenent 1 n accordance w oper ati ons el ow

(step S36)ARBAHIPI T ebdsnédén RAFESIB 1hIBR A Y Phs fesideié e hial [0 vi si on
stored in SRAM 15, requests position neasurenent assist ~ server 30 to

provi de positi @PUeH3 geaories assradn tdahge foyinstarsimg 4 user thénpunangawe t he
code of a nunicipal division through radio comunication unit 11 to

posi t bon ofemswmacpal daswsion, wheremaile eomRnsiicatonteanuna niéhtesadesi, sindser ver
30, on receiving the nane or the code of a rmunijcipal division, generates
posi t i on dispkyySdheserepisimageana iguubenista @a,&‘»plaaw&@a)smpbytdsm SB#bugh
nobile ¢ ni cati on network 20 to nobile conmunication.termnal 10, CPU 13
of nobi l SRIRETCHDP SR 1NSTHERGR DAY 185rask & Uschdormput thes 4 ppBle of a
measur enment. _assi Ist - dat a Cﬁitcgl{ﬂ%s radi o si gntal s _from GPS Sft ellites 4

appoi nt ed"BYICRAT SRESIGTh 0T i S0 RERASHERPL  OgFRgh TPPRHIREL STVISIAT 0% 8n
nmessages J I r adl | | € ' ' Lt 11
to. - poar ChErreiduitle a1 A e, 8P Toael B IR BRI oralORR Ml oo

an  oper abi et nfiRASHA] Wvisich PRThithesef the mobile comuni cation
term nal FO0512/ 3153 24° 10. Position neasurenent assist server 30, on

receiving the naticgad ueer inpREs ageuné@baliatisidnainpasddridancewitih ehérpbrices
comuni cation termnal 10 on the basis of the navigation nessages, and
transmi t Smdge mesnictionf, (JBVi 13 accepts the input operation of a name or a code of
the municipal division and stores it in SRAM 15 (step S35).
CPU 13 performs position measurement in accordance with the
15 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
to position measurement assist server 30.

.20 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.

CPU 13 of mobile communication terminal 10, on obtaining the

25  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

operation for measuring the position of the mobile communication terminal



5 neasuregﬁgh2&gr%$gh nobi | e communi cati on network 20 to nobile

communi ca PMinal 10. CPU 13 of nobil e comrunication terminal 10
obtains the result of the position nmedsur enent and stores it in SRAM 15.
Each tinme radi o comruni cation unit 11 receives a navigation nessage 10
transmtted frombas station 21, CPU 13 repeats steps S37 to S41 bel ow.
Radi o communi cation unit 11 receives a broadcast nessage transmtted from
base statih@gn 21, and detects a position registration area ID included in
t he recei&@d br oadcast nessage. Radi o communication unit 11 provides the

det ect ed posi t'g&‘}@%' ixgé RhtMedl %?% isP b Pir 8l ere{:eljvﬁn Aﬂ%“?x%@fgudﬂ” ough

bus 17 to CPU 1 conpares e position’regis ratl n-aréa

" AREAO001 €
+ AREA0003 S TSI N B BRSh e R e AT REpREEA L0t o

S38) . I'n iHd asiseftihey ndoigagionaai@saged, eandIBandiits died reuiCRY pdsitkhh
overwites the position registration area | D "AREA0003" obtained in step S37
in SRAM lmeasura@mententdyoagha mdbilet epodd)nic@Ron13naowrks 2P by onwhalenunber
of changes in position registration area stored in SRAM 15 (step S40).

Accor di ngt:gmmmmcaumdﬂrmmaiﬁéhges in posi tion registration area changes
fromthe initial value of "Q" B CPU 13 det erm nes whet her the

nunber of changeBU A3 [ﬁfsmpbdﬁ CQ@@‘B’M@@‘P%@T&HE@] il§ @bf@m%thq restltiaf the ep
$41). In this. case, the nurrbe of charggjgg osition registration area is
1 and | esBOPIRGR Tﬁaﬁ‘érteé‘beré@il §eyes Hig ‘13 returns it operation to

SLP, ST, PeEL s R, 8 idon G351 BRSO SR
changgs | aHQﬁhﬂ%&@ﬁdrﬂ%a%tSh?ﬁbﬁ’Qlamj'193 Pe}eg?sts tﬁ?g?@ﬁ 158k Heligh, CPU 13

clears er of changes i1 n position re tion area stored i n SRAM
157and rosets Rbdicd “Binmanfationtr DAt of Bt GecoRs GPU bk3aleasur fiesédge OWn

appr oxi mat e
transmitted from base station 21, and detects a position registration area ID
included in the received broadcast message. Radio communication unit 11
provides the detected position registration area ID (for example,
15  "AREAQ0003") through bus 17 to CPU 13.

CPU 13 compares the position registration area ID "AREAO0001"
stored iIn SRAM 15 with the position registration area ID "AREA0003"
obtained in step S24, and determines whether they agree (step S38).

In this case they do not agree (step S38: No), and so CPU 13

.20 overwrites the position registration area ID "AREAQ003" 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
position registration area changes from the initial value of "0" to "1".

25 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 in position registration area is 1 and less than 15 (step S41: No), and

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

described above, again.
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5 position again by perform ng stand-al one position neasurenent, and stores
its apprioddIateSposition in SRAM 15. Thus, nobile conmuni cation terninal

10, according to the third enbodi ment25 al ways maintains its approxinate
position being necessary to performnetwork position neasurenent, so that
nobi | e communi cation to termnal 10 can nake use of its approxi mate position
to provide services such as a navigation service, pronptly. Mbile

comruni cati on term.nal 10 aﬁgordi ng to the third enmbodi nent = can qgbtain its
posi ti on pronptnythiswesy GPHob? repeasiiaisters 8 /t &r tdauntibthes nupdieradll e to

perform stand-al.one position neasurenent,.. Thus,, su ervic 15 be
ooty ROEadE. PaSTIRR aF EPEATOOACha) TR 1Y Lot Flatisn CRARgascIERTs

bosi t1 on PEghUEPAt incBERs' By bP§ L Bbeisalighl s SO RAN ol (48 nal
10 chang . f ' Fal | I QN i ted.
rovever - TeeRatHY Be ] LUPRLRS s{oR 836, AL 1GRRELRS iR SRk AR

posi tizon LSk L [ t inent s.
For ox/amil Sk b by BETORRIY Rland SRk istoh inb ASEEnRnL 280 BIBRE 105
SRAM 15,;qﬁﬁokhng&gpbgnyﬁgﬁlSFmgpppjpoynting. In Fig. 9, nunerals 1 to 15 in
a row for nunber of position registration areas denote nunbers of position
regi stration arBag,omébith ecommbinieaconmternmatl oh0}t exceondingl@ohdse rhweld. A
posi tion registration area | D received by a nobile comunication termnal 10
i s st or ecethbodimast,f alveaysc onaintains dthppprexialaiegpositionoheing nacassapg rioof

F0512/ 3153 26 position registration areas. \Wen a posjtion registration
area | D iBeIS@HPedctOrke PEBIAT MEaPUIEERRIMdi by thatnunekHe oropyBRRAIGEHON

registratjon.areas, "15". along the row.for number of posjtion.registration
areasi0 t HERMAN4 g@§@f‘i15‘ﬁk? é’ﬁ?ﬁr‘;& RBRIPEIALE fasyien o Ptrﬁ?él IS e ar ed,
and a pos&sté%gv{gzﬁi&{ 5&%8@ pq_ro th)P again is stored from
Mobile communication terminal 10 according to the third embodiment
can obtain its position promptly, even if mobile communication terminal 10 is
not able to perform stand-alone position measurement. Thus, such services can

15 be smoothly provided.

D. Modifications
(1) Counting method of changes in position registration area
In the first to third embodiments, each time position registration area
20 ID received by mobile communication terminal 10 changes, a number of
changes in position registration area 1s counted. However, 1t is to be noted that
the methods for counting changes in position registration area are not
restricted to those of the embodiments.
For example, counting table CT 1llustrated in Fig. 9 can be generated
25 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

is stored from the first column one by one along the row for a number of



the colu corres ondlng to a nunber of position registration areas, "1 "
However , %Bgﬁﬁﬁgn registration ID that is the same as the position
reglstratlon | Ds already stored in codfting table CT is not stored in
counting table CT. 10 For exanple, if nobile comunication termnal 10
receives, while noving, position registration termnal |Ds "AREA0001",
"AREA0012" and "AREA0008" in this order, the position registration IDs are
stored in COﬁntin . ble CT as shown in Fig. 9. On the contrary, even if

nobi | e cofl pBangbﬂ}a%l(@? Meat 10 rece'l'vgs whi | e noving, position
ind ~ ARgh0001- WS 1 SR ERP TERE BBk 4% dBY ot VAT IRE thee LT

stored in, né%'ﬁgﬂlagng?g'r f én@_ 8{5}%5@?1‘@?1 fe%g%szﬂquﬁarédsm ga ﬁ%ﬁgtthgr}ow for

registratio g sane ‘ni ng®an appr oxi mat e

posi tion imBef Wi piGOMTE is‘%@ttid?ﬁare%@ Hﬁ{rﬂhn oslﬁoﬁaf@gmrsﬁitﬁi fed sruen |t

I S not necessary. For exa mobi | e nication termnal 10 round
trips st hriguble thBksatdheleaidd, Q\@ﬁ] z!i F@mnmﬁgﬂgsmmmrar@d EPsagdih it starel faegessary
to obtain a new approxi mat e position of the nobile comunication term nal
10, si ncethe culuher cofreppendingrtoreguribeatdfqrosinonasg st axh areasplht.i ng table
CT does not reach 15. 25 The size of position registration area is not
restricted to dloweder0a poditant@edstration d&ttbat 194 the vamyt 28 e positioinon
registration area differs c{rom Sround 10 kil ers, then the nunber of
changes | iegHEEaADSefreithatisad dRepunting &b o TSI NQLsSTATE il [CONBENE0
determ ne%#)? form obtai ni ng approxi mate position, varies depending on

t he size %&ggsi tion registration area. F0512/3153 27 (2) Confi guration

cormit cat1 on taPnerafibih i ae Lok aioh Repdind 0P AT yoni™ ' ©
comuni caiodd gﬁ%ﬁ@ﬁké@mranbﬁw final 8> ARBAOGOP, RS B 9 Vi ded

in separate e espectively. For exa y ‘connecting a cel | ul ar
phone haviABREAQ008" 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
terminal 10 receives, while moving, position registration terminal IDs

15 "AREA0001","AREACOO8","AREA0001", "AREA0012" 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.

Thus, obtaining an approximate position of a mobile communication
.20 terminal 10 can be avoided, when it 1s not necessary. For example, if mobile
communication terminal 10 round trips through less than 135 position
registration areas, it is not necessary to obtain a new approximate position of
the mobile communication terminal 10, since a number of position registration

areas stored in counting table CT does not reach 15.

25 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

position, varies depending on the size of a position registration area.



conmmuni C?@ﬁ%@fﬁt lonality to a PDA with GPS functionality, the operation
above ma rmed in cooperation wth these equipnent. (3)
Configuration of program A program whi'ch CPU 13 of nobile conmuni cation
terminal 10 to executes in order to perform position neasurenent operations
descri bed above, may be installed in the nobile conmmunication termnal 10
as an application program The application program may be provided, for

exampl e, i f i [-um: from CPU 13 of nobile
comn‘rEni ca(??oénérﬁﬂeéﬁrr&%rtﬁa Oqﬂﬁ}bgLég as nég%ielpﬁgglgﬁhfae{ge medi a, optical storage
medi a, or ROM b ' i d&ﬂn I EHHTHHTi i on
termnal 10 thrl;gll}gﬁ]fgrSﬁﬁgk%@tl?hg{%%ﬁ?’h@bﬂlteer ne?ﬁ”{{%ﬁ%ﬁitt eria flgf‘its

obt ai ni ng X WRfte ikl GRS filmdihshdlitysndo chRimdnfmRA %ﬁ‘fcﬁo_n%ﬂéy.i i

approxi mate position of nobile conmunication termnal 10 is obtaine

accor dandgowich/r,! heedes Ofuinictiomalicies #faycrbd epiovided hin Welpagdteordugpmeht,ai ni ng
approxi mate position is set to 150 kiloneters. However, the criterion is
not | bm trespeaivid®. kiHoomeexampleTheber icomneotingora ohediuhimg phonapphoxingat e
position has to _correspond to the maxi numrange of di stance where common
posi t i on GeFABUMGHED TaBsiienaliat w rPLAdawidpIGEPS Thastionaldty rihecopasatibor

obt ai ni ng. an approxi mate 25 position may vary in accordance with the
condi ti or@owaé&&@@f@rrﬁﬁ%aﬁwef%ﬁ@/ 408 TG SCRTHPIGH. | | Ke. (5)
Determn bﬁqﬁj rma\éerrenfe distance | In the first to third enbodi nents, a
novenent ‘di CRUEALORPEPHIEAM on the basis of nunber of changes in

post 1 €91 S SRRl e ICB 1 FOTLAIAAS A AR, pdgheg v o
stathgn Zhd @b RRrTBHRIGH pRSHidRIRUBGHEN OrdifioRs SRscriBRAGbveR! | v,

each position registrati area In an area inc es common upper igits.
As shown rhayFied installé@rinetheniplobile! ESm@humestibh oIS 10 aisi on a’fb@fcﬁﬁ@n

included in"a square area of 150 kilonmeters are set to "AREAl (XX
program. The application program may be provided, for example, in storing in
a storage medium readable from CPU 13 of mobile communication terminal
10, such as magnetic storage media, optical storage media, or ROM. The
15 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

communication terminal 10 is obtained in accordance with the 150 kilometer
20 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
assist-data is available. Thus, the criterion for obtaining an approximate

25  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

on the basis of number of changes in position registration area. However,



are arbit o that two digits following "Area" are set to "11". The ID
will al sﬁﬁiﬁlﬁéﬁairred to as position _registration area |dent|f|cat|on dat a.
Then, IDs of position registration ar8as included in the first adj oi ni ng
square area of 150 kiloneters are set to "AREA22XX (XX are arbitrary)", so
that two digits to following "Area" are set to "22". Then, |IDs of position
registration areas included in the second adjoi ning square area of 150

kil onet erg %{(f‘dgsﬁfr d&ermﬁﬁﬁ@%@v@ﬁﬁlﬁrﬁs@ﬁgé %E@"rﬁﬁ} }estﬁ%te%d‘?c; tlié"ﬁle‘ijl'l

foll ow ng rea" are set conmmuni cat1 on term na 10

det er i negyl éﬁarﬂ?l’@mb stdoi RLiNGe afdh HS hrasideasf dét‘é(hrﬁqtgbtté theldrem ng
"Area" of the retei’'ved position registration area his case, the

upper twds 'cﬂ'ﬁtall?f epol i pdseion egpdtraidmarealbBain denhidd tatludss daaﬁmnon
corresponds to data for determ ning novenent distance of nobile

comuni caipper degits. nak showr 6 Beg. e3.nforackampdé, hiDy e posdicat aagstiation0 | n
the first to third enbodi nents, a novenent distance is determ ned on the
basi s 5of areasimbandef inhesgugeiatcp ofildilokilomgtensrareiseh tar deR EAGIeXEr (XX

met hods for determping a novenent nﬁdﬂftance are not restri ct"ed to the

met hod. arérarb;@am)e $Q thatdwio digdsriallowig onreaer el tad lder #hend avill
handover a_nunber. of handov

t t b ted. Si
mobi | 28I OHAHIEHE0a B PPN ASRoHAURE MEBRRETUOCACPD GHaadistnRD co

e compufieOHRR rodifRFOTEftea GPERREB] (B BT SRb Het hﬁ‘&?@'ve?a”
oper at | oo BlerSOR GG, SARBIPIXRRYROPORE! Aitiiriy 8o HRRUEBORHAL3153

In the errbo I ment a nane a muni Cli vision or a co

pre agsi gﬂaﬁnnmgﬁ "M CiRal sl 10 S'QQ“ I’lshennpmstfeff @S‘i‘tldﬂ”‘%%ﬁ&lﬁhdns afls
réstricted to that of a nunicipal division. For xanp e lvisions in

weat her rigbrdedd on thei ye:csn@adjmnmmglgqua&t idregsofmdpObkiloseetersEapeaeal oy, in
a case that a square area of a nunicipal division exceeds 150 kil oneters,
it is des|ARE$33XXJ$XX)Hrmarb1trary)" so that two digits following "Area" are set

to "33".
Thus, mobile communication terminal 10 determines its movement
15 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 comresponds to data for determining movement
distance of mobile communication terminal 10.
(6) Determination of movement distance I
20 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
operation, a number of handover operations may be counted. Since mobile
25 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.

(7) Obtaining an approximate position by user input



di vi si onsténlrQ/gP%ltti ng approxi mate position. E. Applications The present
i nvention 1s no imted to provide t% navi gation services to exenplified
inthe first to third enbodi nents. Thé 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 |ocation
of the nearest restaurant can be provided, and a service for providing the
third party tgnfidpeal dBoaiAknd e MRSAT SaRUMIAIBaIBYHsforf YFTANiceR! | on
terminal 15 10 can be provided. 30 CLAIM5S 1. A nethod of measuring a
posi ti on me-asimiid e eommidipal dovisiosr i¥ mplutidabut $he dapenioget fstuioted
nmobi | e conmuni cati on network, conprising: specifying a residency area where
a nobi | e tooatmifcatmonidipalndnasione fiatesx amphd, etinisiong in onesther heposts ar t he
resi dency area, whether the nobile communication term nal has noved a
pr edet er rinesdons dryanuenicipsddiasi mayabeivsed. despecially,ofn aheaseothiat @@ square
comuni cation termnal, and storing the fjrst position as_an approxi mate
posi t Pon araa &f Pemsnjcipal ﬁh\@smbﬂ@%rﬁﬁﬂlkﬂme&ﬁrs, tids desaiabdato use pEiart s
determ ned that t.he.nobile conmuni cation term nal has noved the
pr edet er HINEORS LOLHIMUNEARRIEXYIRLG RESILGH: oxi nmat e position from the
menory, and transmtting the approximte position fromthe nobile
comuni cation termnal to a server through a nobile comunication network,
at any ti r.egj position of the nobile comunication termnal is
r equi red;ﬁem‘%gﬁﬂfﬁfeibggpr oximate position is received by the server, obtaining
at the server RS phé ot TRAGHGITRN hoR$ihited datpolia t}s@hheﬁqﬁgﬁaﬁﬁséﬁié&e
approxi mate position; and neasuring a second position of tthe nobile
comuni caixenmpli fediinahetfiat to shirdremboédnneetst Tdre pReeapinetitivat & geleitbi on,
by use of the position neasurement assist-data. 2. The nethod of claim 1,
wher ei n duowrids vianmgusotypehef sasvisesfusing thesingesioypdapesitiototprai vser. thoe st eps
of . ,

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
party to find positions of the person carrying mobile communication terminal

15 10 can be provided.



determ ning a nunber of tinmes the nobile commnication term nal has changed
resi dency areas, and determ ning on the basis of the nunber of tines whether
the nobile comunication term nal has noved the predeterm ned di stance. 3.
The method of claim 1, wherein deternidPng, on the basis of the residency
area conprises the steps of. determning a nunber of tines the nobile
communi cation term nal changed residency areas, excluding duplicative
changes, and determ ning on the basis of the nunber of changes whet her the
nobil e comunication term nal has novddMShe predeterm ned di stance. 4. The
met hod of claim 1, wherein the residency area includes at |east one cell, 31
and a base station corresponding to each cell is operable to execute radio
comuni catli-on wi4 methed afpbedserieg mpasitieaf 8 maetdlerdomahuniggimngemninglethatisp of

speci f yi NGcednfmBghie@HEY mBbARSRAMRRIEES) AR eBmpfisiigt ecting the residency
area on the basis of .area .1dentification data transmtted from.the base

station. 5. The SRetHY&RE dresidensnirga renobiieRonpeHcatipsieitingldesidss: dat a
includes data thigfermbiad)l 66 @Rt apknatfi@e RkidendPVRENIVHAiNet athee nbilk he

mobi | e communi cati.on termnnal, aqu erein 1t‘“ge step of determ ning on the
basis of tRETULGHORITTHRULE BIOEFT & BEICIEERBE] AREES the data included in the
area identifi catobmmidat dirstpodeive wiitlranvdikt doarmtidicationmbin igal¢ ardaiodigpthe on

t erm nal 1S, m)vted t he predetertm' ned. di.st ance. 6. f1’he rrﬁ)tlhod of ¢laiml,
wher ei n oBt'ai RYAEh2F AP SPPIREUMRE HySSPiife mSBiore of Mt SOMoR Y &M nal
conpri ses temtigaltdaeh trofei ik & dadermunddcthal i mahilei coaimureesionitergninalHes movsd

position 1 nication termnal on the basis of radio signals
recei ved ﬁ%%h]ggetgg{ﬁgwﬁé% . The nethod of claim1, wherein obtaining a

first position atadingkonphicl appraxdmagnasiionoiom dhaintrmorzofist fraesnitting beep of

assi gni ng gpfRidite RRRIHohORoA T the MSoBIR dnfinufi &P AR P &b E%Emef‘@ﬁrou%ﬂg o
storing the fjrst position conprises the step of storing th% rough position
as an appriBRifacemFEEion BIWOHe AbBNY elIBENAURICEIAE | BRSIHQY Minthe, mEpbilne

met hod of @hhiidationhenehdl i§ Rguiredigh position is assigned by an input of
data denoti ng a geogy a hi cal | y divided area. L
enthe approXimate position 1s received by the server, obtaining at the server
position measurement assist-data that corresponds to the approximate position; and
measuring a second position of the mobile communication terminal that is
more precise than the approximate position, by use of the position measurement

assist-data.

2. The method of claim 1, wherein determining, on the basis of the residency area
comprises the steps of}

determining a number of times the mobile communication terminal has
changed residency areas, and

determining on the basis of the number of times whether the mobile

communication terminal has moved the predetermined distance.

3. The method of claim 1, wherein determining, on the basis of the residency area
comprises the steps of:

determining a number of times the mobile communication terminal changed
residency areas, excluding duplicative changes, and

determining on the basis of the number of changes whether the mobile

communication terminal has moved the predetermined distance.

4. The method of claim 1, wherein the residency area includes at least one cell,



9. The nethod of claim1l1l, wherein the position neasurenent assist-data
includes satellite identification data indicative of a plurality of
satellites, data expressive of delay conditions of radio signals fromthe
satellites, and data to enable correcti’dn of errors in a standal one
posi ti on neasurenent, and wherein neasuring a second position of the nobile
communi cation termnal that is nore precise than the approxi mate position
conprises: transmtting the position nmeasurenent assist-data fromthe server
to the nobindea dbasemstdtivat icorrespondingalto td¢acbugtll t ise operablee tg oemagniec agdion

network, r VAT qTo: : g{gm'l TUR| i t L i j s from
the sat elcﬁmgﬂll ng{l?@g%ﬁ@@ y tleé:grsnat e: } :ﬂ%) g I %’iﬂ%@ ?%enStggtg g%egfrggﬂg
nmeasur i ng awesiHeRgYearpb B MBrises AhaFER af feipctingrth resideacy aesatanathe basis REagabi | e

comuni catijéniifictidh dah rhikdlitted fOR the BARGARN! han the approxi mate position
based on 32 data obtained fromthe radio signals, the data expressive of

del ay conditions, and the data to enable correction of errors. 10. The
met hod of %l ai mThe,mavhed ef blaiel, pdeidin €2 FepRidhefigitionaksd schdad dath Migdtudes

tellite identi,ficati dat a_i ndi ' f | uyr.al it f. satellites, d
the step oPeondetirgien 6Eh dnar el bislReDor ranill tertelmisfirirmii "
term nal tandt wheeimothe e of sdetertriiang tdne thepisasox birglee rgstdeinty Gimeac ooMpiisss
transm tt 'r@ﬁn’i&gto"&%' &a{ta%cﬂﬁ%ﬁ‘i{l ﬁﬂ? Qfeﬁ%ﬁﬁltﬁfca%?r{ 8ath G @e{e?&irfe%}{&hert et he

ug € nobil e

nobil e comunitation termna ro comuni cati on network,
recei vi ng, mehiletdesmurh¢dtiondenminglibeamiosed thermpr¢desdrmineddliganiegnal s from t he
plurality of satellites indicated with the satellite identification data,
transmtting data obtained fromthe radio signals fromthe npbile .
communi cat8on t &hi mathod ook glaim el wherehy sbighinha@ HEwhi RAsIosnAL dic Hqbya

net wor ki t ddenn@i etion TBAS HAL Jdeh pRisOSHLY RNmEbild SnMBRichforCRANINII Mehdubiig
termnal t

at. is nore eci se, than the approxi npte positiop by use of the
dat & obt aiHedr RO ATBOPIS] SRAPLOICHG EFARENPE (B Bhiade S&8iler 1o
t he nobi | ecedvodlfidmg atsaetiité.er m nal t hrough the nobile comunicati on network
t he measured position of the nobile conmmunication termnal that is nore
preci se than the approxi mate position.
The method of claim 1, wherein obtaining a first position of the mobile

communication terminal comprises the step of assigning a rough position of the mobile
communication terminal, and storing the first position comprises the step of storing the

rough position as an approximate position of the mobile communication terminal.

8. The method of claim 7, wherein the rough position is assigned by an input of
data denoting a geographically divided area.

9, The method of claim 1, wherein the position measurement assist-data includes
satellite identification data indicative of a plurality of satellites, data expressive of delay
conditions of radio signals from the satellites, and data to enable correction of errors in a
standalone position measurement, and wherein measuring a second position of the
mobile communication terminal that is more precise than the approximate position
comprises:

transmitting the position measurement assist-data from the server to the mobile
communication terminal through the mobile communication network,

receiving, at the mobile communication terminal, radio signals from the
satellites indicated by the satellite identification data, and

measuring with the mobile communication terminal a position of the mobile

communication terminal that is more precise than the approximate position based on



11. A nobile comunication termnal that is accommpdated in a nobile

communi cation network, conprising: first neans for detecting a residency
area where the nobile comunication tegw nal resides; and second neans for
determ ning, on the basis of the detected residency area, whether the
nobi | e conmuni cation term nal has noved a predeterm ned distance; the second
nmeans further operable to neasure a first position of the nobile

comuni cati on terninal, the first position storable in a third nmeans for

Corm nal . dReroinet FEnT Heb siER3t bf A e SrTRr dEeS AR 58 bt m

has noved tdhtat@ma;l:é&ewmacrmedodﬁsoance, the second neans further operable to
read out the approximate position from the third nmeans and transmt the
approximate position to a server any time a precise position of the mobile
communi cat il8n t el methedsof deju rleskhercieths dositian msamuremant aseist-dyfeinghidss t o

recei ve fromefifRe i§&hiRatiON daBSRRNSRivkOof bl RSNHP fOMtQlitds NandPRE Oﬁéﬂr%tfe
position a position ne gurement assi st-data that 33 corres onds to the

transmitt edneapEIna freead pegnen ghthegpebilerommuncationdermyngl LIP%tHéFn%?)BJfCaEPe to
nmeasure a smﬁﬁgamgkﬁﬁ@@p@gmérh@)mbe cormunl catlon t erm nal that IS nore
preci se than the %E§SOX| g‘ﬁﬂﬂt I on ﬁ ‘ﬁﬂi 03| ti 0{1 rerrent
assi st data. 12. REESER mtaéf‘lﬁ’i § Uy F(ﬁFW@r X 8 H’Fll
wher ei n theommmﬁuitmﬂmnﬁnalshrbugh ﬁxermcﬂnlercahinmm@udnmemnme a nunber of times
t he nmobil e conmuni cation r i ed resi,den S Q

det erm ne, on t h&“FadTe %tftt én On%ﬁlﬁberrﬁmg‘mtcfaﬁ%ls te"ﬂﬁ%’t &}8‘ %éﬁ‘ﬂg ﬁcfné the
communi cat iphuralitgrofisatallit¢saiadivated dvithtbe pateldi&tldcmtlfmdomd@aance 13. The nobile
communi cat i on teghaahiArCakdl Bubd® M e WA Sl eASACHRE oTRADS 1S

further operable to nunber comuni cat | on
t er mi nal ch:amgwlqa@gn@@nngala@ mer@bﬁvmgmpmwd@ comImamEnayer netawek,t o

deternine, on the,e mér%neisuﬁﬁg aPUIRRM Sfthé nBBfe cm%hﬁéatibhqeﬁmﬂl Bat is

comuni cation term nal has noved the_ predeter di st anc 14. The nobile
conmuni cat iTeMe PEFSA§eriRAn ékeca%pa%glafeopwtmnnbmse ? é‘F‘ﬁ‘ qh%@nef from the radio
signals, and

transmitting from the server to the mobile communication terminal through the
mobile communication network the measured position of the mobile communication

terminal that is more precise than the approximate position.

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

first means for detecting a residency area where the mobile communication
terminal resides; and

second means for determining, on the basis of the detected residency area,
whether the mobile communication terminal has moved a predetermined distance;

the second means further operable to measure a first position of the mobile
communication terminal,

the first position storable in a third means for storing data as an approximate
position of the mobile communication terminal, each time it is determined that the
mobile communication terminal has moved the predetermined distance;

the second means further operable to read out the approximate position from
the third means and transmit the approximate position to a server any time a precise
position of the maobile communication terminal is required;

the second means further operable to receive from the server m response to

transmission of the approximate position a position measurement assist-data that



resi dency area includes at |east one cell, and a base station correspondi ng
to each cell is operable to execute a radio conmunication with the nobile
comuni cation termnal, wherein the first neans is operable to detect the
resi dency area on the basis of area i féntification data transmittable from
t he base station. 15. The nobil e comuni cation term nal according to claim
14, wherein the area identification data includes data for determ nation of
a novenent distance of the nobile conmunication termnal, and wherein the
second neam$WM$ndpsrﬁbnmnmnﬁ@éw@pmﬁhEMEwh@ﬁ@emndhe mobi | e conmuni cati on
termnal has nmvgd sécBgd R GHE RRHT: Bg% gl'e Gure Wsecbiftf gés'ithcgmgot‘ e Qat ato
determ ne a novenent distance | ncl e area identitication data
transni t t sSMENARigaionHermpinakthat i mews. pregse ﬂ'ﬁé thmpprexwmltmﬂhmuaeecrfm nal
accor di ng the pedifbiintdsurdh&it@bdisttdag. first  means is operable to transmt the
stored apprOX|nate position through the nobile conmunication network to the
server and to receive the position neasurenent assist-data transmtted from
the serverld.n amﬁrﬂ@mmdﬂmﬁnithﬁ)ﬂa&mm%ﬂ AeGrdingasiclaimn.1, dherefithe ¥BdUnkle
conmuni cat i on t.er.m.nal ac g ﬁ qg to claim,11, mherﬁha @ t he sec ond neans
Plsia § !

i's oper abl B4 TaWdiF OPEF HIHRC YIRS Of S SRPUPEAIRE 34
on t he bastesniofl chadgeal rssidaalysareacaidtedefermineaors ticedabiis tof thelrBumbEh ef timbs,| e

communi cat {004 G0 e BEAANHAG0A Brfilll M Hhov IR BEBetifld iRfgnePOSI Lion i 5

a rough posi € comruni ca term I S assi‘gnabl e by
a user, and the third means is operable to store t he assi gnabl e rough

posi ti on a. the TIRRABIAN dFRlRuREId @il B8 Mblch AOMTWAL LA ft8edcR nal

19. The nobile .comuni cation term nal accar ereln the
assi gnabl empasdh Ty iapsrables toadeterpng adfund)&féz ImﬁSc;ta@ imabilsfeommpatietvnned

geogr aphi c@tmingli dHas anre@ﬂ‘deﬁcfy ACLR abkt dUPIRaTRDER M6 AHY R GétetRine ! &1 tHenal
according to.cl r.éin the gle n nmeasur.enent assi STF dat a

e udes SPi0f P MHBDRY Pr 1A SR LTS PR E SOPURRN H R TR

sat el | i t esthe gaddateexjneé distaree of del ay conditions of radio signals fromthe
satellites, and data to enable correction of errors in a stand-al one
position nmeasurenent, and wherein the second neans is further operable to
recei ve rath.o silrah®bile orominenicstatre tdrivimed aoedidig éd dyint hid, sabetini the

identifi C%L‘iﬁghcg'aatr@a intRQEEiNedshEns &40 Ofla TR30Ssthtfon corresponding to each cell is
operable to execute a radio communication with the mobile communication terminal,
wherein the first means is operable to detect the residency area on the basis of area
identification data transmittable from the base station.

15. The mobile communication terminal according to claim 14, wherein the area
identification data includes data for determination of a movement distance of the mobile
communication terminal, and wherein the second means is operable to determine
whether the mobile communication terminal has moved the predetermined distance, by
referring to the data to determine a movement distance included in the area
identification data transmittable from the base station.

16. The mobile communication terminal according to claim 11, wherein the first
means is operable to transmit the stored approximate position through the mobile
communication network to the server and to receive the position measurement

assist-data transmitted from the server in accordance with the approximate position.

17. The mobile communication terminal according to claim 11, wherein only the

second means is operable to measure a position of the mobile communication terminal



further operable to neasure a position of the nobile comrunication term nal
that is nore precise than the approximate position determ ned based on data
obtained fromthe radio signals, the data expressive of delay conditions,
and the data to enable correction of édors. 21. The nobile conmunication
term nal according to claim1l, wherein the position neasurenent
assist-data includes satellite identification data indicative of a

plurality of satellites, and the second neans is further operable to receive
at the nobid e bedtpimdoad gras fee¢inmedfrbm arsatkilitesi gnals fromthe plurality of
satellites indicated with the satellite identification data, to transmt
data obtained fromthe radio signals fromthe nobile communication term nal
to the serMer t hrhsughbildheommivnicetiom temmiriat at¢awding netoomk }1,amlereio thedestve from

the ser ver%dsnmmaqglg& pﬁc%nwhe ﬁth?ﬂ%’ﬁlé %b@ﬁ]u(a cafldh ferfiiad e g asfs{gﬁgl‘)lf: *Bg;hf adi 0

Si gnal S e neasur osition o communi cation ter
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satellites indicated by the satellite identification data, wherein the second means is
further operable to measure a position of the mobile communication terminal that is
more precise than the approximate position determined based on data obtained from the
radio signals, the data expressive of delay conditions, and the data to enable correction
of errors.

21. The mobile communication terminal according to claim 11, wherein the
position measurement assist-data includes satellite identification data indicative of a
plurality of satellites, and the second means is further operable to receive at the mobile
communication terminal, radio signals from the plurality of satellites indicated with the
satellite identification data, to transmit data obtained from the radio signals from the
mobile communication terminal to the server through the mobile communication
network, and to receive from the server in response to the transmission of data obtained
from the radio signals, the measured position of the mobile communication terminal that

is more precise than the approximate position.

22. A program embodied in a computer readable medium to be executed by a
computer included in a mobile communication terminal that is accommodated in a
mobile communication network, the program embodied in a computer readable medium



transmtted approxi mate position; and a sixth function to neasure a second
position of the nobile conmmunication termnal that is nore precise than the
approxi mate position, by use of the position neasurenent assist data. 23.
The program enbodied in a conputer readdbl e nedi um of claim 22, wherein the
fourth function is also to read out the approximate position fromthe nenory
and transmt the approxi mate position through a nobile comunication
network for receipt by a server anytinme a precise position of the nobile
conmuni catdoowrisegni nal is required. 24. The method of claim1, wherein the
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area includes at |east one cell, a base station corresponding to each
cell is of¥ra¥Ierio execute radio communication with the nobile
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terminal that is more precise than the approximate position, by use of the position
measurement assist data.

23. The program embodied in a computer readable medium of claim 22, wherein
the fourth function is also to read out the approximate position from the memory and
transmit the approximate position through a mobile communication network for receipt
by a server anytime a precise position of the mobile communication terminal is
required.

24, The method of claim 1, wherein the step of reading out the approximate
position from the memory and transmitting the approximate position from the mobile
communication terminal to the server is performed when the mobile communication
terminal receives, as a result of an operation made by a user, a request for a precise

position of the mobile communication terminal.

25. The mobile communication terminal according to claim 11, wherein the second
means reads out the approximate position from the third means and transmits the
approximate position to the server in response to an operation made by a user for

requesting a precise position of the mobile communication terminal.

26, The program embodied in a computer readable medium of claim 22, wherein,



residency area includes at |east one cell, and a base station correspondi ng
to each cell is operable to execute a radio conmunication with the nobile
comuni cation termnal, wherein the second neans is operable to determ ne
whet her the nobile comunication ternidfal has nmoved a pr edet er m ned

di stance by cal cul ati ng an approxi mate distance that the nobile

comuni cation term nal has noved on the basis of distance indication
included in area identification data transmttable fromthe base station.
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communication with the mobile communication terminal, wherein the step of
determining whether the mobile communication terminal has moved a predetermined
distance comprises a step of determining an approximate distance that the mobile
communication terminal has moved on the basis of distance indication included in area

identification data transmitted from the base station.

28. The mobile communication terminal according to claim 11, wherein the
residency area includes at least one cell, and a base station corresponding to each cell is
operable to execute a radio communication with the mobile communication terminal,
wherein the second means 1s operable to determine whether the mobile communication
terminal has moved a predetermined distance by calculating an approximate distance
that the mobile communication terminal has moved on the basis of distance indication

included in area identification data transmittable from the base station.

29, The program embodied in a computer readable medium of claim 22, wherein
the residency area includes at least one cell, and a base station corresponding to each
cell is operable to execute a radio communication with the mobile communication
terminal, wherein, in accordance with the second function, it is determined whether the
mobile communication terminal has moved a predetermined distance by calculation of
an approximate distance that the mobile communication terminal has moved on the
basis of distance indication included in area identification data transmittable from the

base station.



