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positional information providing systens providing these servrces are

connected to nmobile comunication networks or 20 the Internet etc., acquire
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office for each nobile unit sto communi cat1 ons network for
a packet conmunication and the |iKke. Current position searching services
and position tracking services using these wirel ess zone |IDs and exchange
| Ds as pOEHCHNIGAE®EER/I3111 2 informati on of the nobile units have al ready
been established. i . i _ .
The present invention relates to a positional information providing apparatus
10 for providing positional information of a mobile communication terminal, a
communication terminal, a mobile communication terminal, and a positional

information providing method.

BACKGROUND ART
15 Positional information providing services providing various terminals with
positional information of a PHS (Personal Handyphone System ) terminal,
mobile phone, or other mobile unit through a communications network are
being commercially offered. The positional information providing systems
providing these services are connected to mobile communication networks or
20 the Internet etc., acquire positional information of a mobile unit in response to
a request from the terminal, and transmit the information to the terminal to be
notified.
For example, in a mobile communications network, the ID of the wireless
zone in which the mobile unit is located, or the ID of the exchange unit having
25 jurisdiction over the wireless zone is registered in a service control office for
each mobile unit stored in the mobile communications network for a packet
communication and the like. Current position searching services and position

tracking services using these wireless zone IDs and exchange IDs as positional



Further,FOiQ%lpf these positional information providing services can
provide service users with high precision positional information of the
nmobil e units measured by using GPS (G obal Measuring Systen) receivers
when these GPS 5 receivers are built into the nobile units. Here, when a
posi tional information providing systepm acquires positional information of
a nobile unit with a built-in GPS receiver, the positional information
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posi tiona ormation on nobile units by various nmeasuring systems.
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using such a positional information providing service, however, place
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they want the current positional information, not the one nore than 30
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receiver. The mobile units which are able to measure position by using a
plurality of measuring systems have been marketed in recent years. Along with
15 the spread of these mobile units, positional information providing systems have
been augmented in function so as to be able to provide positional information
on mobile units by various measuring systems.
Service users receiving the positional information of a mobile unit by using
such a positional information providing service, however, place various
20 demands on the positional information supplied. For example, they want the
current positional information, not the one more than 30 minutes ago, want
positional information of as high a precision as possible, want to acquire
positional information at as low a rate as possible even at the expense of a lower
precision, want to acquire positional information in as short a time as possible,

25 etc.

DISCLOSURE OF INVENTION

An object of the present invention is to provide a positional information



measur i n@@ﬁﬁﬁn I n accordance with the desires of a service user so as to
acqui re positional information of a nobile comunication termnal and to 5
transmt it to a termnal to be notified when able to acquire the
positional information of the nobile communication termnal by using a
plurality of neasuring systens. To achieve this object, the present

I nvention provides a positional information providing apparatus conprising
a receiving nmeans for receiving, froma 10 terminal requesting measurenment,
i dent i f i praviding systemaa commuaitation tegmanalyaunpbile sommuoigation tesmingbl t o
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selecting means for selecting a measuring system suitable for the received

measuring quality conditions from among a plurality of measuring systems

15  able to measure the position of the mobile communication terminal identified
by the received identification information, an acquiring means for acquiring the
positional information of the mobile communication terminal based on the
measuring system selected by the selecting means, and a transmitting means for
transmitting positional information acquired by the acquiring means to a

20 designated terminal to be notified.

Further, the present invention provides a positional information providing
method comprising a receiving step in which a positional information providing
apparatus receives from a terminal requesting measurement, identification
information identifying a mobile communication terminal to be measured, and

25 measuring quality conditions indicating conditions regarding the quality of the
measurement, a selecting step in which the positional information providing
apparatus selects a measuring system suitable for the measuring quality

conditions received at the receiving step from among a plurality of measuring



acquires 4?%§'Pposi tional information of the nobile comrunication term nal
based on the 5 nmeasuring system selected by the selecting step, and a
transmtting step in which the positional information providing apparatus
transmts positional information acquired by the acquiring step to a
designated termnal to be notified. According to the present invention,
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neasur i rigfensiteon abgsedd dy theacyendny step nweadesigngteil@ritigalctonbe t i ons for a
plurality of measuring systens able to neasure the position of the nobile
communi qaatifbed.t ermi nal identified by the received identification
information, an acquiring nmeans for acquiring the 25 positional information
of the noBidcordingrtortheresenttinvention, thepesitianal inferpationprayikting i n or der
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plurality of measuring systems, acquires the positional information of the

acquiri % f n which the positional information providing apparatus

mobile communication terminal based on the measuring system, and transmits
15 it to the terminal to be notified.

Further, the present invention provides a positional information providing
apparatus comprising a receiving means for receiving, from a terminal
requesting measurement, identification information identifying a mobile
communication terminal to be measured and measuring quality conditions

20 indicating conditions regarding the quality of the measurement, a setting means
for setting a priority order using measuring systems based on the received

| measuring quality conditions for a plurality of measuring systems able to

measure the position of the mobile communication terminal identified by the
received identification information, an acquiring means for acquiring the

25  positional information of the mobile communication terminal based on a
measuring system in order from the measuring system with the highest priority
order set by the setting means and, when the positional information cannot be

acquired, acquiring the positional information of the mobile communication



the acqupgdpeiygans, to a termnal designated to be notified. Further, the
present 1nvention provides a positional information providing 5 nethod
conprising a receiving step in which a positional information providing
apparatus receives, froma term nal requesting neasurenent, identification
information identifying a nobile comugication termnal to be nmeasured and
measuring quality conditions indicating conditions regarding the quality of
the measurenent, setting step in which the posit.ional information
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for identified by the received identification information, an acquiring step in which

the positional information providing apparatus acquires the positional

15 information of the mobile communication terminal based on a measuring
system in order from the measuring system with the highest priority order set by
the setting step and, when the positional information cannot be acquired,
acquiring the positional information of the mobile communication terminal
based on the measuring system with the next highest priority order, and a

20 transmitting step in which the positional information providing apparatus
transmits positional information acquired by the acquiring step to a terminal
designated to be notified.

According to the present invention, the positional information providing

apparatus sets the priority order using measuring systems based on the

25  measuring quality conditions received from a terminal requesting measurement
when able to measure a position of a mobile communication terminal to be
measured by a plurality of measuring systems, decides on the measuring system

in accordance with the priority order, acquires the positional information of the



request%&gzbgqlprovision of positional information to a positional

I nf or mat’i on~ “provi di ng apparatus providing positional information acquired
by nmeasuring 5 the, position of a nobile conmunication termnal, the
communi cation termnal conprises an input nmeans for inputting
identification information identifyingga nobile comunication termnal to
be acquired by positional information, and neasuring quality conditions

i ndicating conditions relating to the quality of the peasurenent of
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15 According to the present invention, when the communication terminal
requests provision of positional information of a mobile communication
terminal to the positional information providing apparatus, it transmits to the
positional information providing apparatus, measuring quality conditions to
which the positional information providing apparatus refers in order to select

20 the measuring system to use from among a plurality of measuring systems able
to measure a position of the mobile communication terminal to be acquired by
the positional information, and identification information of the mobile
communication terminal to be acquired by the positional information.

Further, the present invention provides a mobile communication terminal for

25  requesting provision of positional information of the mobile communication
terminal to a positional information providing apparatus providing positional
information acquired by measuring the position of the mobile communication

terminal, the mobile communication terminal comprises an input means for



conmmuni cpp49mitigr m nal requesting provision to the positional information
provi di ng apparatus, a selecting neans for selecting a neasuring systemb5
suitable for the nmeasuring quality conditions input by the input nmeans from
anong a plurality of neasuring systens able to neasure the position of

nmobil e communication termnal, and a Gransmtting neans for transmtting
the neasuring system selected by the selecting neans, and identification
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transnmitting means tor transmtting the priori
information providing apparatus, a mobile communication terminal selects the

measuring system most suitable for the measuring quality conditions input from
15 among the plurality of measuring systems able to measure the position of the
mobile communication terminal, and transmits the measuring system and
identification information of the mobile communication terminal to the
positional information providing apparatus.
Further, the present invention provides a mobile communication terminal for
20 requesting the provision of positional information of the mobile communication
terminal to a positional information providing apparatus providing positional
information acquired by measuring the position of the mobile communication
terminal, the mobile communication terminal comprises an input means for
inputting measuring quality conditions indicating conditions relating to the
25 quality of measurement of the positional information of the mobile
communication terminal requesting provision to the positional information
providing apparatus, a setting means for setting a priority order using measuring

systems based on the measuring quality conditions input by the input means for



order ofgdfh8,1ppsuring systems set by the setting means, and identification
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I nformation i dentifying the nobile communication termnal to the positional
5 information, providing apparatus. According to the present invention, when
requesting provision of positional information of the nobile conmunication
termnal froma positional informatiog providing apparatus, the nobile
communi cation termnal sets a priority order for which the positiona
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FIG 4 is a diagramillustrating the data configuration of a sector ID

tabl e sinfomdation af e swobilgcommuericatonrtdiminadl drémea posisional enbodi ment .
FIG 5 is a block diagramillustrating the configuration of a sinplified
nobi | e idfophatien providing gpparaths, theenebile ephudiinmationfie@nigali setaabl ock
diagramillustrating the configuration of a nobile phone according to the
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measuring systems and identification information of the mobile communication

terminal to the positional information providing apparatus.

15 BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a diagram illustrating the overall configuration of a communications
system according to an embodiment of the present invention.
FIG. 2 is a diagram illustrating the data configuration of a base station ID
table stored in a measuring center according to the present embodiment.
20 FIG. 3 is a diagram illustrating the data configuration of an area ID table
stored in a measuring center according to the present embodiment.
FIG. 4 is a diagram illustrating the data configuration of a sector ID table
stored in a measuring center according to the present embodiment.
FIG. 5 is a block diagram illustrating the configuration of a simplified mobile
25 phone according to the present embodiment.
FIG. 6 is a block diagram illustrating the configuration of a mobile phone
according to the present embodiment.

FIG. 7 is a block diagram illustrating the configuration of a positional



accordi 9,41¢ present embodinent. 5 FIG 9 is a diagramillustrating the
n&42 /311 ! ! e
data. configuration of a neasuring system database stored in the positional
information service server according to the present enbodinent. FIG 10 is
a sequence chart explaining the operation of devices when executing a
regi stration function of the positional information service according io0
to the present enbodinment. FIG 11 is a sequence chart explaining the
operation of devices when execu%{ng a Leference functi on of the positional
i nf or matH’cfﬁffﬁéﬁﬂ?nééf‘é@@éﬁﬂfeﬁgqccﬂ 1pgdoghe JURsCI A8 @mnt- FIG 12 is a
sequence tion of devices en 15 executing a
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i 1] ust r agaaBasd)stofdd in B8 pEsitiohaMRFdHNafidnteRVidelsere@dicordiifg tonttfe service
termnal according to the present enbodinent. 25 FIG 16 is a sequence

chart exp;le@éni embbdémener ati on of devi ces when executing a neasuring
function (actual measuring system) of the positional information service
accor di ng RIG. tli0eispr sexpreince wharti explainifig €he bperation efdaeives whent expl ai ni ng
t he operation of devices when F0422/ 3111 10 executing a search function of
t he posi¢Xeswding afegiswation feeetion of thepesitignal informationseswiceansordingt .
FIG 18 js.a seguence chart explaining the operation of devices in an
10  to the present embodiment.
FIG. 11 is a sequence chart explaining the operation of devices when
executing a reference function of the positional information service according
to the present embodiment.
FIG. 12 is a sequence chart explaining the operation of devices when
15 executing a conversion function of the positional information service according
to the present embodiment.
FIG. 13 is a sequence chart explaining the operation of devices when
executing a notification function of the positional information service according
to the present embodiment.
20 FIG. 14 is a sequence chart explaining the operation of devices when
executing a measuring function (quasi-measuring system) of the positional
information service according to the present embodiment.
FIG. 15 is a diagram illustrating an input screen of measuring quality
conditions in a service terminal according to the present embodiment.
25 FIG. 16 is a sequence chart explaining the operation of devices when
executing a measuring function (actual measuring system) of the positional
information service according to the present embodiment.

FIG. 17 is a sequence chart explaining the operation of devices when



I nf or mat g@2opy19yi si on service using a self position search function of the
5 positional information service according to the present enbodinment. FIG
19 is a sequence chart explaining the operation of devices in an

i nformation provision service using a self position search function of the
positional information service accordijfg to the present enbodinent. FIG 20
I S a sequence chart explaining the operation of devices in an io

i nfornmati on provision rvi.ce usjng a.third party.position search function
of the  GEINgbearih dHRgtion ot dae Positional snttaation servich aceding#Rdi ment .

FIG 21 j equence . .chart explaining the operation of devices in an
informt@rﬁﬁ?%@ieépﬁﬂd%?%ce using a third party position search function
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charts s lifienal 1HPeihi [ i ' ' ; al measuring
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is a sequEilGe 19ﬁaratseqlnenb®ghmcaxlp@zﬁnm%ﬂﬁé @Eémibrpéf dbeiceeasdhi ng function
(actual neasuring function) shown in G 16 according to the second

nodi fi canfamatioSprédision servespuesing acself positivs seareh fodctios afithe of t he
measuring function 25 (quasi-nmeasuring function) shown in FIG 14

accor di mpsidonal infermatan sexvice aecordimgsto tige psesentiiempratimemndni ng an exanpl e
of the SCE&%{] gi.spl ay of thﬁ scenf when sel ecting a neasuring systemat the
service t R811s Acegraneg chartexplaining the.gperation obdevices mpAB111 11 FI G

GRERE . RETTE TR R TR T e W
accor di R diQohdlGntomati SR IENiEEhEQtding to the present embodiment.

FIG. 21 is a sequence chart explaining the operation of devices in an
information provision service using a third party position search function of the
positional information service according to the present embodiment.

15 FIG. 22 is a diagram illustrating the data configuration of a measuring center
table stored in the positional information service server according to a first
modification of the present invention.

FIG. 23 is a sequence chart showing a modification of the measuring function
(actual measuring function) shown in FIG. 16 according to the first

20 modification.

FIG. 24 is a sequence chart showing another modification of the measuring
function (actual measuring function) shown in FIG. 16 according to the second
modification.

FIG. 25 is a sequence chart showing a modification of the measuring function

25 (quasi-measuring function) shown in FIG. 14 according to a third modification.

FIG. 26 is a diagram showing an example of the screen display of the scene
when selecting a measuring system at the service terminal according to the third

modification.



FIG 28 msyoa/dhagram showi ng an outline of the configuration of the 5
communi cati on system according to a fourth nodification of the present
invention. FIG 29.is a diagramillustrating the data configuration of a
subscri ber information database stored in the positional information
service server according to the fourti enbodinent. 10 FIG 30 is a
sequence chart explaining the operation of devices when executing a search

function i mmuni cation system according. .to the fourth di fication.
He 5 FiG R e amhod e an, taBpin,aF the ssrecn Aind af TRRSHORE qui r ng
the positional infgrmation of.a nobile unit havin n, I ndependent easuring
o t bt iR acsbRe RicBtinRly Pradt T s sy B DR RIAT o

FIG 32 | e | a nodification of the registration
functionéc'gscrﬁ)ggﬁfgq% ﬁ%gh?%hg’gg@%ﬁ% to a sixth nodification of the present

I nventi on; MES Mggga d\&,ﬁ}ﬁg #—E#@Mﬁl}g Negtt thean embodi nment
of the prgsleér%t inv-léent pnrﬁvgﬁﬁlo?ﬁgg\gexp al nea-. hi's létli?gigl rrenttheshovx/s one
aspest ofornhfumteB6nkystBMERdRBim b AF8artAdholifitdtidhef thewizehon. |t can
be changed in any way"within the scope of the present invention. 25 <A-1.
Conf i gurjaviegationf Enbodi nent> < 1. Overall Configuration of Comunication
Systenr FIG 1 is a diagramillustrating the overall configuration of a
communi caiRlGh 2%t diageamdildsirating thadate esefigusatimdofresubsénibethe figure, a
sinmplified nobile FO0422/3111 12 phone 10 i s a nobile unit provided in a

si npl i filadormbtipn datahase stargdrin the posiienaldafermEn servdce seryert i ed nobil e

phone 10 can communi cate wirelessly wth a base station 11 of the
sinplif iw%mg@mmrwgpﬁlmgnko receive a PHS communi cation service.

Mobi 1|oe phﬁ&. %% iissa ch)l%re%gQ %i’lall% e(%(iptla?ilnircl:ge ltklxel:J lofa)aatiaon of devices when
executing a search function in a communication system according to the fourth
modification.

FIG. 31 is a sequence chart showing the operation of devices when acquiring
the positional information of a mobile unit having an independent measuring
15 function according to a fifth modification of the present invention.
FIG. 32 is a sequence chart showing a modification of the registration
function shown in FIG. 10 according to a sixth modification of the present

invention.

20 BEST MODE FOR CARRYING OUT THE INVENTION
Next, an embodiment of the present invention will be explained. This
embodiment shows one aspect of the present invention and does not limit the
invention. It can be changed in any way within the scope of the present
invention.
25 <A-1. Configuration of Embodiment>
<1. Overall Configuration of Communication System>
FIG. 1 is a diagram illustrating the overall configuration of a communication

system according to the present embodiment. In the figure, a simplified mobile



5 nobi | 8;0\4@2;3 (pfovided in a nmobile phone network 22, such as PDC. Mbbile
phone 20 can communi cate wirelessly wth a base statlon 21 of nobil e phone
network 22 to_ receive a PC comunication service. A nobile phone 30 is a
nobil e unit pr ovided in a nobile packet comunication network 32. This
nmobi | e phone 30 can comunicate wrelgesly 1o with a base station 31 of a
nobi | e packet comruni cation network 32 to receive a packet comruni cation
recei ver 34 _ This GPS
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| nt esnetydBile i @de%éd m% rﬁebfléﬂﬁin%r AviR12, RAENRSPIVEL MbsEehavi ng

di fferent communication protoco a| ning this more specifically, for

exanpl e,pliee?@ taf Poy@hnuffeat® Wieglessly hﬁﬁh@%ﬂs&a@aﬁ@ﬂ@l%ﬁﬂbb@l@ piigiecol for
nobi | e packet communi cati on network 32 and a standard conmuni cati on

pr ot ocolnetfvark@2 wt weeptte 4 PC tbamunicatibhesei@ee] P ( Tr ansm ssi on Contr ol
Protocol /I nternet Protocol) or UDP/IP (User 25 Data Protocol/Internet

Pr ot ocol ) A mobalesphonee30isaghebileundspm videdvise a mobile packetket

conmmuni cation network 32 and Internet 70. Note that when pobile units
20, and @enuymicagomaptwerk 33 'EhkS)mQ@ill@d?hQI@ Hhregn @@nwunscqzse&lé%l@sslat a

| ayer | owe an the T 422/31 11 13 A 03|t|onal r
ser vilce WEL\PeQaS@SStBPBO SEe%F% mehile parket Gampy Grliention “%‘WF]EéBttB rFﬁ?‘rﬁenal
00, S R BRI G 1IN R Bl 3 B RO TSP 0o
servi ce SeLNRE 3% This BIFY ré&dvas32 m&PBE Hs8d HIPRNoBIIEPHRTBO 26 AaHire
high precision positional information comprised of a longitude, latitude, and
altitude or high precision current time information. Note that mobile phone 30
15 may also be of a type which does not have a built-in GPS receiver 34, but can
be connected to a GPS receiver 34.
A gateway server 40 is provided between simplified mobile phone network
12, mobile phone network 22, mobile packet communication network 32, or
other mobile communication network and the Internet 70; and relays the
20 transfer of data between networks having different communication protocols.
Explaining this more specifically, for example, gateway server 40 converts
between the communication protocol for mobile packet communication
network 32 and a standard communication protocol of the Internet 70, that is,
the TCP/IP (Transmission Control Protocol/Internet Protocol) or UDP/IP (User
25 Data Protocol/Internet Protocol) to relay the transfer of data between mobile
packet communication network 32 and Internet 70. Note that when mobile units
10, 20, and 30 use the TCP/IP, gateway server 40 only converts protocol at a
layer lower than the TCP/IP.



S serverpg@s/31pis is so as to disperse the load relating to the positional

I nformation service, which has been increasing along with the greater
sophi stication in . functions of positional information services and the
increase in the service users, fromgateway server 40 and thereby |lighten
the | oad on gateway server 40. Note tjgat in this specification, nobile
units 10, 20, and 30, termnal 80, IP server 90, io and other conmuni cation

Servi co 1 AoRPBdPal GBrTRHOBrARY cbrscsert A previdsirs basifigne) injormBRan oq 1 o
and :fgréq%gicieﬁ@”%ﬁzﬁwgsmzﬁq‘ig«e&ﬁi‘écﬁdﬁﬁg&‘é‘@%ﬁ%@%ﬂ% “and 0.
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control station(not shown here). 20 Measuring Center 50, for exanple,

accessesseriiees Whithk has bebn dhcreagingodlodly withrthkigreawr sophisticationeinnet wor k 12
periodically to acquire the base station IDs of each sinplified nobile

phone 1Cfunedonsef postasal infproeaticr sé&@icessamhthenincreasel i the sestice esetd;e
t el ephone nunber of each sinplified nobile phone 10, the base station ID
acqui r edroangatesepyl ssirvend0 andsherebytlightenthedaad porgatewaisepegret®aNeteat i on
I D acquired, fromsinplified mohile phgone netwark 12 inp se _station_|D
tabl e 50haf imKus spegidiaation, reptile Haits 10, Q@aéﬂétﬁb itéﬁmr@qu&ﬂ Sﬁ@&ersﬂém in
FIG 2, tci:urg first four iiggli)tts of ltg‘f)la%m si.tig@ date and % me information
showt heBther compmygica CrmEnd g AP1¢ KR FeChIy? LA° PHAVISIORO! B¥422/ 3111 14
Further,_1Jn.. i ] , . i L ) e
service pdaégggB&fr@BﬁﬂgH?ﬂ g&?@% Ere(ﬁﬁi?g%gt l%gﬁg kJ(;:%Jrrl Iritg{)l? |S§F‘fl%% fggfe‘%qfé)ﬂr.' every
mobi | e phANGe r@ﬁerré(ftd Egi'ﬁr@[&okfﬁﬁﬂalkh.e service control station(not shown
here) . Here, the "service area” Is an area conprised of the wireless
zones of @ pldakating¥epterBPRas the function of acquiring and storing the positional
information of mobile units 10, 20, and 30. Here, the positional information of
15 mobile units 10, 20, and 30 stored in measuring center 50 will be explained.
Firstly, in simplified mobile phone network 12, a base station ID, for
identifying the wireless zone of base station 11 in which the simplified mobile
phone 10 is currently located for each simplified mobile phone 10, is registered
with a service control station(not shown here).
20 Measuring center 50, for example, accesses the service control station of
simplified mobile phone network 12 periodically to acquire the base station IDs
of each simplified mobile phone 10. Further, measuring center 50, as shown in
FIG. 2, stores the telephone number of each simplified mobile phone 10, the
base station ID acquired, and acquisition date and time information on the base
25 station ID acquired from simplified mobile phone network 12 in base station ID
table 50a linked together. Note that in base station ID table 50a shown in FIG.
2, the first four digits of the acquisition date and time information show the

month and day, and the last four digits the time.



5 statiogyrdhkiiheasuring center 50 for exanple accesses the service control
station of nobile phone network 22 periodically to acquire the area | Ds of
t'he nobil e phones. 20. Further, nmeasuring center 50, as shown in FIG 3,
stores the telephone nunber of each nobile phone 20, the area ID acquired,
and acquisition date and tine informatjigon on the area I D acquired from
nobile 10 phone network 12 in area ID table 50b |inked together. Further,
i n nmobi | eera(‘hket, co ni cati on net 32, a ectl or, ,ID,..for ., identifying
the sect oFUtharyia MOPaedaRone R arkudm-cin WSBiILY IoRIAETRYIRg the SPEFiEFy
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t el ernongafighen. MeAffihe Rhite50 BN exditpld HecesSEE HRY sériicsavntrer, and
acquisition date and ti Information on"the sector 1D 20 acquired fromthe
nobi | e paakieh &Qﬁﬁbﬂaﬁhbh@mdﬂ%mm petiodicalgttorachRireaheare®WDslofitked
together. Note that en the power of nobile phone 30 is not on or nobile
phone 30miobil e 20 tRirteeromdaseringroenter 50,cas sheown hnddG. 13, Bt@es4het he
synbol "-" indicating that nobile phone 30 is not |located in any sector is
stored fetephune sember of Back mobile ppose20nthe areaddd acquirednand 50 has a GPS
correction unit 50d. This GPS_ correction unit_50d corrects the GPS
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al so be con to store the positiona
located for every mobile phone 30, is registered with the service control station

(not shown here). Here, the "sector" is a partial area of a wireless zones divided

15 by a directional antenna of base station 31. Measuring center 50 for example
accesses the service control station of mobile phone network 32 periodically to
acquire the sector IDs of mobile phones 30. Further, measuring center 50, as
shown in FIG. 4, stores the telephone number of each mobile phone 30, the
sector ID acquired, and acquisition date and time information on the sector ID

20  acquired from the mobile packet communication network 32 in sector ID table
50c linked together. Note that when the power of mobile phone 30 is not on or
mobile phone 30 is located outside of the service area, as shown in FIG. 4, the
symbol "-" indicating that mobile phone 30 is not located in any sector is stored
in the "sector ID" field.

25 Further, measuring center 50 has a GPS correction unit 50d. This GPS
correction unit 50d corrects the GPS measured value of a mobile phone 30
measured by the D (Differential)-GPS system based on the GPS measurement

error value held by measuring center 50 itself. Further, GPS correction unit 50d




S informmyshenpf nobile units 10, 20, and 30 for a predeterm ned period as
| og . |nforrrat|on In this case, neasuring center 50 can al so store not just
tthe single latest. positional information for each nobile unit 10, 20, and
30, but a plurality of positional information. Note that the positional

I nformati on of nobile units 10, 20, and 30 stored in {0 neasuring center
50 are of various data formats as descri bed above, such as the base
station ID fo
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formats mal ntai n conpat | rty’ 20 of the positional ‘information, a

posi ti onglforh@6ELN s 648, hedsURimPOatat 56 ad alss sﬂfremoigdst tHei ﬁngle
positional information conver si on apparatus 60 is provide w th various

conver silatest plolsesorfal infornvaticn figr ¢duh nabalef wnitd O, af) pndi30, busla plundlatynat i on
to another data format; and can convert the data for mat of positional
i nf or matofopositionatifarmetiont whi ch can be handl ed by different 25 service
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information using the same. For example, there are some service terminals

desiring to use positional information in a data format comprised of the
15 longitude, latitude, and altitude, while there are other service terminals desiring
to use the positional information in the base station ID format. Further, there are
service terminals desiring to use positional information of a data format of the
name of the city, village, town, or other administrative division. |
To make up for these differences in data formats and maintain compatibility
20 of the positional information, a positional information conversion apparatus 60
is provided. This positional information conversion apparatus 60 is provided
with various conversion tables for converting the data format of positional
information to another data format; and can convert the data format of
positional information to a data format which can be handled by different
25 service terminals or a data format desired to be used by different service
terminals.
IP server 90 provides content relating to the positional information provided

from positional information service server 45, to terminal 80 or mobile units 10,



S phone gfioolsqjhe figure, sinplified nobile phone 10 has a control unit
10A,. a wreless unit 10B, and a user interface unit 10C. These units are
connected with each other through a bus 10D. Control unit 10A is provided
with a CPU, nenory, etc, and controls the units of sinplified nobile phone
10. Wreless wunit 10B controls wrel gg comunications executed wth base
station 11. User io interface unit 10C is conprised of a m crophone,

speaker, and audi Q processing nit for sp king, a control anel for
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signals froma plurality of satellites to neasure the current position

of the nedvhl ethehdneugh Dbus fleD:L(Emmol uhit rté)ﬁeﬁscﬁro'lihded withauCPkEnt val ues
are transmtted fromwreless unit 30B, through base station 31 and nobile
packet cmemoriycatd, and ccattals khennits of simplified mobileghane 50. Witelessrs
correction un|t 50d executes D-GPS _correction. Further, nobile e 30
has appluristlOShcaurelsawirelnss sommmaicatignserecstied sith ge&t’r ﬁaﬁ'@na ﬁo S€¥ onal

i nf or mat.i on servi cel <3. Confi gaéﬁ.t i on of  Positional tion Service
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configuration of mobile phone 20 is substantially the same as the configuration
of simplified mobile phone 10 illustrated in FIG. 5, so the explanation will be
15 omitted.

Next, FIG. 6 is a block diagram illustrating the configuration of a mobile
phone 30. In the figure, mobile phone 30 has a control unit 30A, a wireless unit
30B, a user interface unit 30C, and a GPS receiver 34. The parts are connected
with each other through a bus 30D. Mobile phone 30 differs from mobile phone

20 20 in the point that packet communication is possible and the point that a GPS
receiver 34 is built in. GPS receiver 34 receives signals from a plurality of GPS
satellites to measure the current position of the mobile phone 30 or the current
time etc. These measurement values are transmitted from wireless unit 30B,
through base station 31 and mobile packet communications network 32, to -

25  measuring center 50 where GPS correction unit 50d executes D-GPS
correction. Further, mobile phone 30 has application software or a browser

function for receiving a positional information service.

<3. Configuration of Positional Information Service Server>




5 informmybeni{£gi stration database 455, a billing nmanagenent database 456,
and a verification and authorization database 457. These units are
connected to each . other through a bus 458. . Conmunication control unit
451 controls the data comruni cati on between the service termnals and
measuring center 50 and positional infigrmation io conversion apparatus 60.
Control unit 452 is provided with a CPU, nenory, etc. and controls the

it f it |..1nf tion. [ 45. S i b
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i dentifying the service 20 termnal requestin surenment or to ‘be

noti fi edy vexrifigaton andauthdifzatzéh databdle 457. Theseanits ade coanecsdmleach
control unit 452 can identify nobile unit 10, 20, or 30 to be neasured by

t he "t elatheothronghtaehs 458." e- mai | address™. Note that subscriber

i nformati on database 453 shown in FIG 8 can also be configured to further
store per €onamunidasioneconsrol(unitrd,) 1 aantends theldata eompiuninatige be¢tweenge, 25
etc.) lipked with the "subscriber, ID'. Next, FIG . 9 is .a_diagram

i |1 ust r 40e SEr¥IRE terminaloMmd girasurios entem) pad positionaldpEQrmation abase 454.
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the fi elifor@hatidreof the positional information service is stored. As shown in FIG. 8,

subscriber information database 453 stores the "telephone number" of the
15 service terminal owned by a subscriber, "e-mail address", and "IP address" for
each "subscriber ID" assigned to subscribers of the positional information
service. Note that as an IP address, it is possible for example to use an IP
address of an IPv4 (Internet Protocol version 4) format or IPv6 format.
Subscriber information database 453 is referred for identifying the service
20 terminal requesting measurement or to be notified, or mobile unit 10, 20, or 30
to be measured. For example, control unit 452 can identify mobile unit 10, 20,
or 30 to be measured by the "telephone number" or "e-mail address". Note that
subscriber information database 453 shown in FIG. 8 can also be configured to
further store personal information (name, address, date of birth, gender, age,
25  etc.) linked with the "subscriber ID".
Next, FIG. 9 is a diagram illustrating the data configuration of the measuring
system database 454. As shown in the figure, measuring system database 454

stores all measuring systems able to measure the position of a mobile unit 10,



5 neasurggagrBy st ens whi ch can neasure position for each nobile unit 10, 20,
or 30, and "0" in the fields of the neasuring systens which cannot neasure
position. Measuring system dat abase 454 is prepared based on the nodel

i nformati on of nobile units 10, 20, and 30 owned which are reported from

t he subscribers when subscribing to th® positional information service. 10
Further, positional information registration database 455 stores positional
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information inside the service termnal, but can refer to the positional 20

i nf or mat3(yrand "Gsinohiefields ioffthe md¢asaringd ysterms swhiehi cingoethddzare i n advance
by accessing positional information registration database 455 . Further,

i f the puosiiior. Measuringcysfeny database 4Sdoisepreparenbasedrorethe puxledi onal
i nformatigon and associated information in positional information
r egi st r dnfenmationphseobibsunits 10; 20cand F0hewnednehich:areveperted fromy thepart y

can refer to.the ipfornption w thout 25 asuring.. Billing mnagenent
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based oryk®im ®raenliitibe date and time information of the positional information,
information identifying the mobile units 10, 20, and 30 to be measured, a
15 comment showing the state of the mobile units 10, 20, and 30 at the time of
measuring (for example, "moving" or "stopped"), and etc. By providing this
positional information registration database 455 in positional information
service server 45, a service terminal need not store the positional information or
associated information inside the service terminal, but can refer to the positional
20 information or associated information which was registered there in advance by
accessing positional information registration database 455 . Further, if the
mobile unit is configured to store its own current positional information and
associated information in positional information registration database 455 at
predetermined time intervals, a third party can refer to the information without
25  measuring.
Billing management database 456 stores billing information of the

subscribers generated along with use of the positional information service.

Control unit 452 calculates the amount of billing for each subscriber in



5 accessrp4ae3arn t he nunber of accesses. Further, for acqui5|t|on of the
positional information, for exanple, a rate for each use is set for each
nmeasuring system The anount of billing is calculated in accordance wth
the type of the neasuring systemused, the number of acquisitions, etc.
Verification and authorization databasgd457 stores verification information
o for determning the correctness of the subscriber or authorization
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dat abase 457 when receiving a service request froma serviceé
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conplicating 20 the explanation, the descriptions of the user® verification

or aut homfermationafet exanaple| agate for@achtuae. is St foresach RleaSifip %Zﬁ?érh.on _

between positional information service server 45 and service térmnals, it
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security. 25 <A-2. Operation of Enbodinent> Next, the operation of the
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regi st ersubgcriber. IPSHIBONAITaGETRALOR s€vice server 45 verifies the user by

referring to subscriber information database 453 or verification and

authorization database 457 when receiving a request for access from a service
15 terminal. Further, positional information service server 45 determines whether

the service request is a service in the range allowed for the subscriber by

referring to verification and authoriiation database 457 when receiving a

service request from a service terminal.

Note that in the following explanation of the operation, to avoid complicating

20  the explanation, the descriptions of the user verification or authorization and

charging are omitted. Further, for communication between positional

information service server 45 and service terminals, it is possible to apply a SSL

(Security Socket Layer) etc. for ensuring security.

25 <A-2. Operation of Embodiment>
Next, the operation of the embodiment will be explained.
<1. Basic Functions Provided by Positional Information Service>

The basic functions of the positional information service provided by



I n posi tﬂ,@@g}“hpf ormation registration database 455 in positional

I nformation "service server 45. A sequence chart for the case of execution
of this registration function is shown in FIG 10. Note that in this
figure, the "termnal requesting registration" is specifically a nobile
unit 10, 20, or 30, termnal 80, or IBgserver 10 90. As shown in the
figure, firstly, the termnal requesting the registration transmts a
regi stratiqon request toQ positional information servigce server 45 (step S
1). Thi PLHPBelmfogRatian sestice sevgadd mayiesrqughly shivides:inte aitagal of
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regi stration database 455 nay have added to it(the positiona

i nf or matsepvice seheerced® VA seguenceeldart fepthy ¢ae cfetavution of)ﬂﬁﬁhla:g@ﬁ@@ib@t ed

i nformati on, such as acquisition date and tine information. Further, after
regi st r dunotipnpsshowanial FiGf b0.nM¥oteothat én thisdigiires ¢he Sergfinalr egeesting a

regi stration response indicating that registration of the positional
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(step S < 1-2. Reference Function> F0422/31 11 21 The reference function
i s adOf unttion of referring to the positional information etc. registered
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S1). This registration request includes an instruction instructing registration, the

subscriber ID of the unit requesting the registration, the positional information

15 to be registered, subscriber information identifying mobile unit 10, 20, or 30 for
which the positional information has been measured, etc. When receiving the
registration request, positional information service server 45 registers the
positional information included in the registration request or the subscriber ID
of mobile unit 10, 20, or 30 for which the positional information is measured etc.

20  in positional information registration database 455 (step S2). Here, the
positional information registered in positional information registration database
455 may have added to it(the positional information), the above-mentioned
measuring system, or other associated information, such as acquisition date and
time information. Further, after registration, positional information service

25 server 45 transmits a registration response indicating that registration of the
positional information has been completed to the terminal requesting the
registration (step S3).

<1-2. Reference Function>



As showgggnopshiy g figure, firstly, the term nal requesting reference
transmts a reference request to positional infornmation service server 45
(step S 11). This .reference request includes an instruction instructing
reference, the subscriber ID of the unit requesting the reference,
subscriber information identifying iogypbile unit 10, 20, or 30 to be
referred to, alimting condition, etc. Here, the "limting condition" is
for exanple information Limting the range of acquisition _ti of .the
posi t i onall NEFEERIGRES SRNCHOR IS & fURGsIon H’? (ljgfi%ﬂmgrfoﬂﬁﬁims%oﬂﬁlén QRBaleNNg
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acquires the corresponding positional information (step S 12). Next,
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I ncl udi ng the acquired positional information or associated information
etc. baeference hequest 1o pakitical ésfornmtic serwicesdrsteds $step) S1 KL -Bhis
Conversion Function> 25 The conversion function is a function of converting
t he dat acferenee requespéscludosah instiuction instructingreferencec the subbsuribdre case

of execution of this conversion function is show in FIG 12. Note that in
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When receiving a reference request, positional information service server 45
15 first searches through subscriber information database 453, as a key that the
subscriber information included in the reference request, and acquires the
subscriber ID of mobile unit 10, 20, or 30 to be referred to. Next, positional
information service server 45 searches through positional information
registration database 455 in accordance with this subscriber ID and the limiting
20  condition, and acquires the corresponding positional information (step S12).
Next, positional information service server 45 transmits a reference response
including the acquired positional information or associated information etc.
back to the terminal requesting reference (step S13).
<1-3. Conversion Function>
25 The conversion function is a function of converting the data format of
positional information. A sequence chart for the case of execution of this
conversion function is shown in FIG. 12. Note that in this figure, the "terminal

requesting conversion" is specifically a mobile unit 10, 20, or 30, a terminal 80,




posi ti onghgdonfignmation to be converted, information designating the data
formats before conversion and after conversion, etc. Wen receiving a
conversion request, positional information service server 45 acquires the
positional information to be converted frompositional information io

regi stration database 455 etc. in accda2ance with the information
designating the positional information to be converted included in the
conver si on r% uest tep S22). Next, positional information service server
45 transti f8 £ RETVofirer si on request to positional information conversion
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t he conversion or the conversion processi ng I n accor dance
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after conversion included in the coOonversion request. Further, positional

i nf or mat pogitional atfermatiapertat convedteh) infornsatidredesipaatihgthadacd t he
positional information using this conversion table (step S24). Next,

posi t i onformat$ befarei conversivaraidoaftepeenwtrsomg@te.r ansmits the positional 25
information of the converted data format to pasitional information service
server 4When ecebvingracomyersioresuest positerml inforapatien serviiegyserver 45
conversion _response frompaqgsitignal information conversion_ apparatus 60,
posi t i ondFqUIFef HeRASIBANE PBatQan y@ begon [OH1 Pﬂ%‘tlﬁ’é@i {nigxmation
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conversion request to positional information conversion apparatus 60 (step S23).
This conversion request includes an instruction instructing conversion, the
15  positional information to be converted acquired at the above step S22,
information designating the data format before conversion and after conversion,
etc.
When receiving the conversion request, positional information conversion
apparatus 60 first determines the conversion table used for the conversion
20 processing in accordance with the information designating the data format
before conversion and after conversion included in the conversion request.
Further, positional information conversion apparatus 60 converts the data
format of the positional information using this conversion table (step S24). Next,
positional information conversion apparatus 60 transmits the positional
25 information of the converted data format to positional information service
server 45 as a conversion response (step S25). When receiving the conversion

response from positional information conversion apparatus 60, positional

information service server 45 transmits the positional information included in



< 1-4. W’Q%iﬁ?fion Function> The notification function is a function for
notifying the tact of registration of the positional information in
positional information service server 45, or the positional information to
the designated termnal to be notified. A sequence io chart for the case of
execution of this notification functigm is shown in FIG 13. Note that in
the figure, the "termnal requesting notification" and the "termnal to be
notified' are specifically m)Bi le units 10, 20, or 30, termnals 80, or IP
server s 16 CORYeEHaNACsPORSSdOrtNg (el reguestng thesamarsiodasethe ng t he
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request and. Nisficdti @b Fuhetibgsm nal to be notified (step S32). Further,
positional information service server 45 transmts a notification

i nstruct i ®he notificaiomfnrndimn istefyrrsidn foratotifiying tes fam ofcagistexdiomof
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i nf or mattherpasitiprtlrinformmatien bpesitivfal inforntationeseryical servehéSnor thd ed (step
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As shown in the figure, first, the terminal requesting the notification transmits
15 the notification request to positional information service server 45 (step S31).
This notification request includes an instruction instructing notification, the
subscriber ID of the unit requesting the notification, the subscriber information
identifying the terminal to be notified, etc.
When receiving a notification request, positional information service server
20 45 searches through subscriber information database 453 , as a key that the
subscriber information identifying the terminal to be notified included in the
notification request and identifies the terminal to be notified (step S32). Further,
positional information service server 45 transmits a notification instruction
indicating that the positional information acquired in response to a measuring
25 request has been registered in positional information registration database 455
to the terminal to be notified (step S33). Next, positional information service
server 45 transmits a notification response indicating that notification has been

completed to the terminal requesting the notification (step S34).



Furt her, gabi4jii¢ati on instruction notified from positional infornmation
service server 45 to the termnal to be notified may al so include just the
associated information such as the registration tinme of the positional

i nformati on except the positional information. In this case, at the
termnal to be notified, the user io iZentifies the positional information
whi ch the user desires to acquire fromthe registration tinme and other

associ ated.information i ded.in the.received notificatjon instruction,
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chart of the case of execution of a quasi-neasuring system Note that the

sequencesexivar #53bahe teminal so be grotickniayi also iheludegestathe d35ociated er i nal
requesting the neasurenment transmtting a measuring request for its own
posi t i oninformationisvchlasi the segstrationdemeiafeheqrositiond, inferamatien expeptcase
where the term.nal_ requesting neasurenent is a nobile unit_ 10, 20, or 30 to
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information service server 45 by using the reference function.

<1-5. Measuring Function>

15 The measuring function is a function for measuring the position of a mobile
unit 10, 20, or 30 in accordance with a request from a terminal. This measuring
function may be roughly divided into a quasi-measuring system for acquiring
corresponding positional information from positional information of mobile
units 10, 20, and 30 stored in measuring center 50, and an actual measuring

20 system for actually measuring the position of a mobile unit 10, 20, or 30 in
accordance with a measuring request.
<1-5-1. Quasi-Measuring System>

FIG. 14 is a sequence chart of the case of execution of a quasi-measuring

system. Note that the sequence chart shown in this figure explains the case of

25 the terminal requesting the measurement transmitting a measuring request for
its own position to positional information service server 435, that is, the case
where the terminal requesting measurement is a mobile unit 10, 20, or 30 to be

measured.



infornagéﬁggﬁﬁﬂ? measuring quality conditions are conprised, for exanple,
of inf | designating the range of tinme of neasuring, information
designating the precision of neasuring, information designating a condition
relating to the rate of billing acconpanyi ng neasurenent, information io
designating the allowable waiting ting4qlp to acquiring the nmeasuring
result, etc. Users place various denands on the positional information to
be acquired wusing the positional information service. For exanple, they
want the As skeown ipdsbe figome,) firstyo mebiloanintd, 2hyorclthesquesting thesi t i onal

I nformation of as high a precision as possible, want to acquire positional
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nobile unit 10, 20, or 30 requesTing the nmeasurenent transmts the 25

neasur i ndesignatesg thopreidibh ofaheasiringrinformation idesignatingra ééndisiorp S41B) .
This neasuring request includes an instruction instructing neasurenent,
the sulbetatiigto thiz rdte ofidillinig accempanying mkasureawntcinformatiobscri ber 1D
identifying nobile unit 10, 20, or, 30 to be neasured), the neasuring

qual 1o y demgnating theallowablelwaiteng tipag up to acqpirgag the measunmg fesHestoi ng a
nmeasuri ng_request, positional inforBation.servi%e server 45 searches
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positional information, not any other, want positional information of as high a
precision as possible, want to acquire positional information at as low a rate as

15 possible even at the expense of a lower precision, want to acquire positional
information in as short a time as possible, etc. Mobile unit 10, 20, or 30
requesting the measurement displays an input screen as illustrated in FIG. 15 in
order to acquire the desires of the user with respect to the positional information.
Further, the user inputs measuring quality conditions in accordance with this

20 input screen. For example, in the example shown in FIG. 15, conditions of items
such as the measuring time, measuring precision, rate, and allowable waiting
time are set in accordance with control input, and the priority order of these
conditions is set in accordance with control input.

Next, mobile unit 10, 20, or 30 requesting the measurement transmits the

25  measuring request to positional information service server 45 (step S41B). This
measuring request includes an instruction instructing measurement, the
subscriber ID of the unit requesting the measurement (subscriber ID identifying

mobile unit 10, 20, or 30 to be measured), the measuring quality conditions




30 to be nmeasured (step S42). Next, positional information service server
45 ref d0422/81Heasuri ng syst em dat abase 454, and identifies all of the
measuring systens. able to nmeasure the position of nmobile unit 10, 20, or
30 which to be neasured (step S43). i0o Next, positional information
service server 45 selects the neasuriag system nost suitable for the
measuring quality conditions received<dat step S41B from the identified
measuri ng systens (step S44). Wien there is just one neasuring system

i denti f iiﬁguﬁét ﬁ&ﬁgﬁ@,,etapv\ever, that single identified measuring system
I s selected regardl ess of the content of the measuring quality conditions.

15 For exwWidieredeivinigea mrasufinpgequedt] pysiciomal informatidnusry azeeskeriver A5G, 15,
it is learned that the user desires to acquire positional information of
as hi gh seargiresc¢hséugh susbspoiber bhformedio daﬁabatm%gsas atkeyeghatithe neasuring
quality conditions are transnmtted to positional informatioqn service
server 4mpsctiber Hdwflmobile unitol $,e20veers30 ¢l beaneasvsed irclpdeddnsbewi th a

built-in GPS [ 34, 20 and th iti b
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measur i r’rﬁeééifr%&%ﬁéﬁ @t nobile unit 10, 20, or 30 requesting the

measur ement. Next, nobilTe unit 10, 20, or 30 requesting the F0422/31 11 27

measiyr eneNext, §okifibhal mfoRAaUON RErvitaserverst selecisithe maeasucingngystom st ar t
of the neasuring to positional information service server 45 ﬁBStep $46) .

When  r apesviuitabledontrsmeasurisg guality sonditionseceivedmisstep SAIB fiomar nat i on
service server 45 transpits a nmeasuring start instruction including the
t el ephorthesdentified na¢asuing systems (step SH1). d¥hen therelds Just-ns BIEaSHERE i ed
at step $42 an

system 1?1entiﬁed at step S43, however, that single identified measuring system
is selected regardless of the content of the measuring quality conditions.

15 For example, in the measuring quality conditions illustrated in FIG. 15, it is
learned that the user desires to acquire positional information of as high a
precision as possible. Consider the case where such measuring quality
conditions are transmitted to positional information service server 45, the
mobile unit to be measured is a mobile phone 30 with a built-in GPS receiver 34,

20 and the position can be measured by the sector ID system and GPS system. In
this case, positional information service server 45 selects the GPS system as the
measuring system most suitable for the measuring quality conditions among the
sector ID system and GPS system at step S44.

Next, positional information service server 45 transmits a measuring response

25 including information relating to the measuring system selected at step S44
back to mobile unit 10, 20, or 30 requesting the measurement (step S45). Due to
this, the user can confirm the measuring system used at mobile unit 10, 20, or

30 requesting the measurement. Next, mobile unit 10, 20, or 30 requesting the




the neasWO4pY3syistem sel ected at step S44 etc., to neasuring center 50

(step S47). Note that this sequence chart shows the quasi-neasuring

system Therefore,- when the neasuring systemsel ected at step S44 is the

actual neasuring systemby GPS, processing relating to nmeasurement is

executed in io accordance with the seq@gnce chart of the Iater-nentloned

actual neasuring system (see FIG 16). \Wen receiving the nmeasuring start
' | informati service server, 45  measurjng
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service server 45 includes not only the positional Informtion, but also

t he acquthe nieasurageysteth s¢leoed atfslepMMCthotxh@adQﬂﬁi% tener 50n(segprat i on
etc. Positional information service server 45 transmits the nmeasudring end
noti fi caBAdn Note thiit tigistsequences char shbwisrtherqueisi-oncasacing ls;ysttctmn date and
time informatjon, etc. received 25 from neasuring center , to nobile unit
10, 20, %ﬁle oreqwaen the measuring systemselected epstep§44 Buthetactual s, mobi l e
unit 10, 20, ar 30 eq%es 'gg the peasyrenment can acquire the positional
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"currentgyds Sk @}q§ as a condition for the measuring tine on the input
screen il ustr tegn' i I)G 15 or when the limt of range of the measuring
tine is exWhenebyeivims the Mmehl\@if sfdPinstnicedBh b pdsitfifat tfotnlidf ' €
the positional information of nobile unit 10, ,
service server 45, measuring center 50 searches, and acquires the positional

information of corresponding mobile unit 10, 20, or 30 from base station ID

15 table 50a, area ID table 50b, sector ID table 50c, etc. in accordance with the
telephone number and measuring system included in the measuring start
instruction (step S48). Next, measuring center 50 includes the acquired
positional information in a measuring end notification, then transmits it back to
positional information service server 45 (step S49). Here, the measuring end

20  notification transmitted back to positional information service server 45
includes not only the positional information, but also the acquisition date and
time information of the positional information etc. Positional information
service server 45 transmits the measuring end notification including the
positional information, acquisition date and time information, etc. received

25 from measuring center 50, to mobile unit 10, 20, or 30 requesting the
measurement (step S50). Due to this, mobile unit 10, 20, or 30 requesting the
measurement can acquire the positional information of its own unit 10, 20, or 30

suitable for the desires of the user.



or 30 to£§22ﬂ@ sured fromsinplified nobile phone network 12, nobile phone
net wor k , nobi'le packet communi cation network 32, or other nobile
comuni cation network in accordance with the neasuring request. In this
case, at step S48, neasuring center 50 transmits the tel ephone nunber of
the nmobile io unit to the service contpgl station of network 12, 22, or 32
providing the nobile wunit to be neasured to cause the service control
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position to positional information service server 45, that is, the case

wher e t hgetwbrk 2miuile paskes congnuniatiompetveorkod?,| e athet mdbhil@o, or 30
which to be neasured. |In the figure, the processing fromsteps S51A to S56
i s sin | aommunieatiqn netvearkrig docordanaspwitbathe measueng request shythincasehar t
Gxpl anat @I HR STPASHINE KGN A0 E RIS (3¢ IeBBYne PRRercHEAhe mOBiltar | on
T e o A R O P 35! 22788 S5 it
sel ected MEASUEE: NhRUPSFIB cflse thh LefRide Yol SEMSH to ﬁogiﬂr B current

positional information of the mobile unit to the measuring center 50. Next,

measuring center 50 includes the thus acquired positional information in a

measuring end notification, then transmits it to positional information service

15  server 45.

Note that as clear from the above explanation, in the present specification,
"measuring" includes searching for, and acquiring corresponding positional
information from positional information already acquired and stored in
measuring center 50.

20 <1-5-2. Actual Measuring System>

FIG. 16 is a sequence chart of the case of execution of an actual measuring
system by GPS. Note that the sequence chart illustrated explains the case where
the terminal requesting measurement transmits a measuring request for its own
position to positional information service server 45, that is, the case where the

25 terminal requesting measuring is mobile unit 10, 20, or 30 which to be
measured.

In the figure, the processing from steps S51A to S56 is similar to the
processing from steps S41A to S46 of the sequence chart of the



S57) . Dugyd8,44pys, measuring center 50 and nobile unit 10, 20, or 30 which
to be neasureé, measure the position by GPS in accordance with neasuring
protocol determ ned in advance together (step S58). At this tineg,
positional information service server 45 only relays the data

comruni cation executed i o between nmeasuying center 50 and nobile unit 10,
20, or 30 to be neasured. Wen the neasurenent by GPS is conpl eted,
measuring center 50 includes the acquired positiopal inforpation in a
measur i nguasignadturingsstem shewwn 1q F;I& i Sojexpharatians theseal w |%e

I nformati on service server 45 (step S59). Next, positional information
service %@FV@& 45 transmts back the received positional 15 information
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i nformation service server 45 transmts a neasuring start notification
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transmits it back to positional information service server 45 (step S59). Next,
positional information service server 45 transmits back the received positional
15  information (including acquisition date and time information), as the measuring
end notification, to mobile unit 10, 20, or 30 requesting the measurement (step
S60).
Note that measuring center 50 measuring a position by GPS in cooperation
with mobile unit 10, 20, or 30 to be measured, may be a GPS measuring center
20 which a business offering a GPS measuring service operates independently,
separated from the business operating positional information service server 45.
In this case, at step S57, positional information service server 45 transmits a
measuring start notification including the telephone number of mobile unit 10,
20, or 30 to be measured, the measuring system, etc., to the GPS measuring
25  center. Due to this, the GPS measuring center and mobile unit 10, 20, or 30 to
be measured, measure the position by GPS in accordance with a measuring

protocol determined in advance together. The acquired positional information is

transmitted from the GPS measuring center to mobile unit 10, 20, or 30



notified; ence chart for the case of execution of this search
functiogFoléz%g%gvm in FIG 17. Note that in the figure, the "term nal
requesting search".and the "terminal to be notified" specifically are
mobile units 10, 20, or 30, termnals 80, or IP servers 90. Further, the
“termnal to be searched", is a nobilggo unit 10, 20, or 30. Further, the
I 1lustrated exanpl e shows the case where the termnal requesting the
search, and the termnal to be notified, are different. However, the

t er mi nal reqRigsRg ithe massuesaertthrowgh prsitianakiprMajiQNeseyiGe seiyer ﬁgy al so
be the sane termnal. Further, the termnal to be searched nmay al so be the
term nal<1tﬁ-b3§aﬁ%lﬂ%1‘m§ﬁ§m15 As shown in the figure, firstly, the term nal
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precision, rate, allowable waiting tine, and other conditions, and the

priorityshywiglin FIG. s NerenHat incthe fagiere), it terfinilnequesting ddatchdrarnd t he
measuring quality conditions, subscriber information identifying nobile
uni t 10,th20'termin0 to D& nehtifes "t spebéficalby arerhobilet immits #072020r 30, be noti fi ed

I's input. Next, the termnal requesting the search transmts a search
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the terminal to be notified.

15 As shown in the figure, firstly, the terminal requesting the search executes
processing for prompting the user to input the measuring quality conditions
necessary for the search request (step S61A). At this time, the terminal
requesting the search displays an input screen similar to that illustrated in FIG.

15, and the party requesting the search (user) inputs the measuring quality

20 conditions etc. in accordance with the input screen. Here, at the time of
requesting the search, as the measuring quality conditions, the measuring time,
measuring precision, rate, allowable waiting time, and other conditions, and the
priority order of these conditions are input. Further, in addition to the measuring
quality conditions, subscriber information identifying mobile unit 10, 20, or 30

25 which to be searched or the terminal to be notified is input.

Next, the terminal requesting the search transmits a search request to

positional information service server 45 (step S61B). This search request

includes an instruction instructing a search, the subscriber ID of the unit



t he tequﬂébgﬁfguestlng the search (step S62). Next, positional information
servi ce ‘servVér 45 searches through subscri ber |nfornat|on dat abase 453, as
a key that the subscriber information identifying nobile unit 10, 20, or
30 to be searched included in the received search request, and acquires
the tel ephone io nunber of nobile unit3110, 20, or 30 to be searched(step
S63). Next, positional |nfornat|on service server 45 transmts a search
instruction to mobile unit 10, or 30 to be search d(ste 86éb
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received fromthe requesti ng thé search anong the identified

nmeasur i ngrvivseev@(43 sarchds thidesh, subgstibephtorinationnditabases453, aeaser ver
45 transmts a neasuring response 25 including information rel ati ng to the

sel ect edkeyethmt thegulsscsibemihforknatian idenitifgingimabileounizd0, @0, 80 30ctcdee
searched (step S68). Due to the receipt of the neasuring_ response, the

user of sear¢has mludexbmmrecm\@d searglerequast vl aeguresotire telephane
measuring system of 05|t| i nf.ar on of I i.t acquired by the
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servi ce ‘Server nmeasuri’ng tespons
I ncl udi gy thBfRHBRE il 16! 20, IR0 WHiLE 16 BetthfchdPeit Ebrm that its own
position is being searched for by a third party.
15 When the user authorizes the search by the third party, mobile unit 10, 20, or
30 to be searched transmits a measuring request to positional information
service server 45 (step S65). In response to this, positional information service
server 45 first refers to measuring system database 454, and identifies all of the
measuring systems able to measure position of mobile unit 10, 20, or 30 to be
20  searched(step S66). Next, positional information service server 435 selects the
measuring system most suitable for the measuring quality conditions received
from the terminal requesting the search among the identified measuring
systems(step S67).
Next, positional information service server 45 transmits a measuring response
25  including information relating to the selected measuring system back, to mobile
unit 10, 20, or 30 to be searched (step S68). Due to the receipt of the measuring

response, the user of mobile unit 10, 20, or 30 to be searched, can confirm the

measuring system of positional information of its own unit acquired by the third



system t ppdfp@3ti§r m nal requesting the search as well. According to this
configuration, the user of the termnal requesting the search can al so
confirm the nmeasuring systemused. Wen receiving a nmeasuring start

i nstruction frommobile unit 10, 20, or 30 to 10 be searched, positional
information service server 45 transnmitg a nmeasuring start instruction

I ncl udi ng the tel ephone nunber of nobile unit 10, 20, or 30 to be

searched, and_t he sel ected neasuring systemetc., to nmeasuring center 50
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the positional information, and the subscriber ID of nobile unit 10, 20,
or 30 t otheemeasuing shstdm wsexd.i ncl uded in the registration request, in
positional _information registration database 455 (step S75). Next,
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information of mobile unit 10, 20, or 30 to be searched by the quasi-measuring

15 system, or actual measuring system in accordance with the designated
measuring system (step S71). When the measuring is completed, measuring
center 50 includes the acquired positional information in a measuring end
notification ,and transmits it back to positional information service server 45
(step S72). Next, positional information service server 45 transmits the

20 measuring end notification to mobile unit 10, 20, or 30 to be searched(step S73).

Next, mobile unit 10, 20, or 30 to be searched, transmits a registration request
to positional information service server 45 (step S74). When receiving the
registration request, positional information service server 45 registers the
positional information, and the subscriber ID of mobile unit 10, 20, or 30 to be

25  searched, etc included in the registration request, in positional information
registration database 455 (step S75). Next, positional information service server
45 transmits a registration response back to mobile unit 10, 20, or 30 to be
searched(step S76).



t hen traﬁ?a%yﬁﬂt to the terminal to be notified (step S77). Note that

posi tional "Tnformation service server 45 may be configured so that, after
receiving the nmeasuring end notification fromneasuring center 50 at step
S72, it inmrediately registers the positional information of nobile unit 10,
20, io or 30 to be searched, the subscyj ber ID of nobile unit 10, 20, or
30, etc. included in the measuring end notification, in positional

i nformati Qn registration  database 455, transmts t he nmeasuri ng end
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30 to be searched, and transmits the notification instruction to the terminal to
the notified.
15 Further, after step S77, positional information service server 45 may transmit
a notification completion instruction indicating that the notification has been
completed, to the terminal requesting the search. Further, in the sequence chart
of the search function, positional information service server 45 was configured
to register the acquired positional information in positional information
20 registration database 455. Positional information service server 45, however,
may also transmit the acquired positional information to the terminal to be
notified without registration in positional information registration database 455.
<2. Application to Information Provision Services>
When applying the positional information service to the various information
25  provision services using positional information, if dividing the mode of
application to the information provision services by function of the positional

information service, a total of four modes can be considered, which are, a self

position search function, a self position registration function, a third party



or 30 ag@ybsmfipy the positional information service may be considered at a
map portal site or general WW (Wrld Wde Wb) site etc. A sequence chart
illustrating the operation of the devices in the information provision
service wusing this self position search function is shown in FIG 18. Note
that in this io figure, the user ternggal is specifically a nobile unit 10,
20, or 30. As shown in the figure, first, the user termnal transmts a

service request to an IP server 90 offering thi,s infornation provision
ser vi ce ROSIQN Eagystratipn fupel p dhirdparty| posiipp seargh Bmcdiath BekeXsur i ng
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format, etc. | in the service response, Iin a measuring reqlest, then

transm ioy 3 adqhiﬁél?b?ﬁ% pbﬁﬁ@hal fﬁf@fﬂﬂﬁtibﬁ%e?ﬁrcé'rﬁﬁy peroosideredsit %Fin§p 103).
However, the neasuring quality conditions etc. may al so be confirmed for
checki nportaltsétstorgrenehalnGEW Wy Wbeldudde Webs) sité eec. /X seqasncgcharem st ep
S104 to step S109 is the processing for 25 positional information service
server 4Busicafing thejoperationsof thernddvices by thet information ipeoviséon servic@al i n
accordance wi. th a nmeasuring request, fromthe user terminal, and notifying
t he acquisingithisselfipgssion ﬁmmgﬁlm@ﬁonds shewusisy F1G; k8 nBote that inghiscessi ng
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noti fi cagdphseitd thisS PPisePer FOIS&S ithe measuring quality conditions of the
positional information suitable for use in the information provision service, and
15  information designating the data format, etc. (step S102A). Next, IP server 90
transmits a service response including the set measuring quality conditions,
information designating the data format, etc., to the user terminal (step S102B).
When receiving a service response from IP server 90, the user terminal
includes the measuring quality conditions, information designating the data
20 format, etc. included in the service response, in a measuring request, then
transmits it to the positional information service server 45 (step S103).
However, the measuring quality conditions etc. may also be confirmed for
checking content or changed by the user.
Next, the processing from step S104 to step S109 is the processing for
25  positional information service server 45 acquiring the positional information of
the user terminal in accordance with a measuring request from the user terminal,

and notifying the acquired positional information to the user terminal. The

processing from steps S104 to S109 is shown simplified in FIG. 18, but is



then trapggysiit to | P server 90 (step S 110). In response to this, IP
server 90 acquires the content in accordance with the position shown by
the positional . information of the user ternminal and transmts the content
as a content response to the user ternmnal (step S111). In this way, in an
i nformation provision service io utiliggng a self position search function,
| P server 90 can set neasuring quality conditions suitable for use in the
i nf or mati on,.provi sion servi [ nforgzéi on designating the data format,
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function (see FIG 11) to refer to posi ti | information of the user
t er mi nal acqgrest theamrnitentinsidcooda@ice withrthietposition ShvingEby @@ pasricthld. That
is, IP server 90 transmts a reference request 25 including an instruction
i nst r uctinfgrmation@fdbe userterntinal aid tranbrmts the coatert a9 contérd response ber
information identifying the user termnal, etc. to positional information
servi ce %Mé%senmrnwag(st@p&l\lilhdmuhes W@b’elleanenf(n‘mﬁdtmn pm)sismmm:wce

i nformati on servi server 45 ui res the correspondi ng posjtional,
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Note that in the sequence chart shown in FIG. 18, after step S108, positional

15 information service server 45 may be configured to execute processing for
registering the positional information of the user terminal acquired in positional
information registration database 455 and to include only associated
information such as the registration time of the positional information, without
the positional information of the user terminal, in the content request

20  transmitted from the user terminal to IP server 90 at step S110.

In this case, IP server 90 receiving the content request from the user terminal
uses the above-mentioned reference function (see FIG. 11) to refer to the
positional information of the user terminal registered in positional information
service database 455. That is, IP server 90 transmits a reference request

25 including an instruction instructing reference, the subscriber ID of IP server 90,
the subscriber information identifying the user terminal, etc. to positional

information service server 45. When receiving the reference request, positional

information service server 45 acquires the corresponding positional information



as the GRIALSAL  f esponse, to the user termnal. <2-2. Self Position

Regi strati1 on Function> As the node of application of the self position
regi stration function, for exanple, a node where a map portal site or
other WWVsite acquires the io positional information of a user term nal
registered in positional information g3gervice server 45, and uses that
positional information for an information provision service etc. may be
consi dered. A sequence chart illustrating the operation of the devices in
an i nf orfam pesigpsel nifermatipniregistratiog dainbase S bpsed ondheaetgrencat i on
function is sho in FI.G 19, Note that in thiis fiqure,.the 15 user

term na|r69§e%tpé§8ﬁr%nm§s A IefoBenee IRsponsQIn gghrtgrth%@pom}qr}?gr, in the
sequence_,chart sho int f qur t he cessing.fromsteps S 121 to S
190" F o Intiriation 11 sefvdr iy N P sherRiRaTEa s SRBHED; The” sequence
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positiorh%!th'brg(,%émtﬂeggoﬁ@it§té1?@hgmegﬁlﬁﬁgase 455 by using the above

registration functioh (see G 10). That is, firstly, the user term nal
transm ts)a, S%mpbﬁiﬁbhqiaegif'sﬁﬁtigﬁt}?dmtm tional information service server
45 (step S 130). Wen receiving 25 the registration request, positional

i nf or mat | &s themuode of eapplicaddn o ghe self pdsiton pegistratioal funofionyrées on or
subscriber ID of the user termnal included in the registration request,

i n posi taxanaple; amedewheie agghp postal siedutethbas WYY sitercquirpséhe i onal

i nformation, servicge server 45 transnmts a registrati on response back
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SErver goperation of the devices in an information provision service using this self

position registration function is shown in FIG. 19. Note that in this figure, the
15  user terminal is specifically a mobile unit 10, 20, or 30. Further, in the sequence
chart shown in the figure, the processing from steps S121 to S129 is similar to
the processing from steps S101 to S109 of the sequence chart shown in FIG. 18,
so the explanation will be omitted.
At step S129, when receiving a measuring end notification from positional
20 information service server 45 (step S129), the user terminal registers positional
information of its own unit included in the measuring end notification in
positional information registration database 455 by using the above registration
function (see FIG. 10). That is, firstly, the user terminal transmits a registration
request to positional information service server 45 (step S130). When receiving
25  the registration request, positional information service server 45 registers the
positional information or subscriber ID of the user terminal included in the
registration request, in positional information registration database 455. Next,

positional information service server 45 transmits a registration response back



45 (steppgao3dad?)y This notification request includes -an instruction
Instructing notification, the subscriber ID of the user termnal,
information identifying IP server 90 to be notified, etc. Wen receiving
the notification request, positional information service server 45
identifies the comunication address aff IP server io 90 to be notified
based on the notification request. Next, positional information service
server 45 thr ansmts a Pg;tl fi czatj'éon i nstruction indicating that the
posi ti orf@ theiser irmisal 6tep®d 3dder terninal has been registered in

ositiona information registratiqn dat abase.455, to IP s r.90 (step S
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servi ce matiftedticif thesabs&iB&IAD oYWl us@cteriviingl, informatiosr leadifyaguidt ,

posi tional information service server 45 acquires the correspondi ng

posi t i orszirvem90 torheimntifiedratp.oWhenareaki ving dhemotidicatiogi equast, postboniat abase
455 based on this reference request. Next, positional information service
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positional information service server 45 transmits a notification response back

15  to the user terminal (step S134).

On the other hand, IP server 90 receiving a notification instruction from
positional information service server 45 uses the above reference function (see
FIG. 11) to refer to the positional information of the user terminal registered at
positional information registration database 455. That is, IP server 90 transmits

20 areference request including an instruction instructing reference, the subscriber
ID of IP server 90, subscriber information identifying the user terminal, etc., to
positional information service server 45 (step S135). When receiving the
reference request, positional information service server 45 acquires the
corresponding positional information from positional information registration

25  database 455 based on this reference request. Next, positional information
service server 45 transmits a reference response including the acquired
positional information back to IP server 90 (step S136). In this way, in an

information provision service using a self position search function, IP server 90



positionlg)d4 '{Z@fl?{rrration of the user termnal, the subscriber ID of the user
term nal’, 3 .~ Therefore, the positional information service server 45 may
be configured to register the positional information of the user term nal
or the subscriber IDincluded in the nmeasuring end notification

i nmedi ately, in io positional informatygon registration database 455 after
receiving the nmeasuring end notification fromneasuring center 50 at step
S 128. In this case, the  processing of steps S 130 and S 131 becones
unneces seatyacquire pesitioaal snfepmationn! theriser derminal registered as fosiianalni ¢ t ed
fromthe user termngl to posjtional |(nformation, service server 45 does
not havellfQrmaden gerige S%@rﬁiﬁa %thﬁt Bemqr@ﬂlré@r{r}?élqyls@” rminal .
<2-3. Third Party Posjtion Search Function> As the node of application of
t he thi r’@f%P?QOé@&?XWIQ%ﬁ@tVP%, for exanple, the node may be considered
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the notification request transmitted from the user terminal to positional

information service server 45 does not have to include the positional

15 information of the user terminal.
<2-3. Third Party Position Search Function>

As the mode of application of the third party search function, for example, the

mode may be considered where a map portal site or other WWW site acquires
positional information of the user terminal by using the positional information

20 service, and uses that positional information for the positional information
service. A sequence chart illustrating the operation of devices in the information
provision service using this third party position search function is shown in FIG.
20. Note that the "user terminal" in this figure is specifically a mobile unit 10,
20, or 30.

25 The sequence chart shown in the figure only shows the case of the sequence
chart of the search function shown in FIG. 17 where the terminal requesting the

search and the terminal to be notified are the same terminal, the terminal is IP

server 90, and the terminal to be measured is the user terminal. In FIG. 20, the



and use ﬁ¢w§/q?fitional information for the information provision service.
<2-4. Thir& Bar y Position Registration Function> As the node of
application of. the.third party registration function, the node may be
consi dered where the user termnal registers positional information of io0
its own unit having a neasuring qualitjdgin accordance with the desires of
the user in positional information service server 45 in advance, and the
map portal site or other WNWVsite acquires the,positioqal i nformatjon of
t he userprosessinglis sheynssismdified; buidhe basic epRIRtIDAMLS sHAHAD P &G §¢HENser ver
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owner of <2 N THifd Patt§ PdsitbnRedstraon Hagkgion>ertain restriction on the
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registered in the positional information service server 45, and uses that
positional information for the information provision service. A sequence chart
15  illustrating the operation of devices in the information provision service using
this third party position registration function is shown in FIG. 21. Note that in
the figure, the "user terminal" is specifically a mobile unit 10, 20, or 30.
In the sequence chart shown in this figure, the portion different from the
sequence chart of the self position registration function shown in FIG. 19 is
20  whether the measuring quality conditions are sét by IP server 90 or set by the
owner of the user terminal (step S161A). Here, in the case of the third party
registration function, the measuring quality conditions are set by the owner of
the user terminal so as to impose a certain restriction on the positional
information of its own unit to which IP server-90 or another third party is
25 allowed to refer.
That is, in the case of the self position registration function, the measuring

quality conditions are set by IP server 90, so IP server 90 or another third party

can acquire the positional information of the user terminal suited to its own



In such 4598811 by using the third party position registration function,
only the posihonal I nformation in accordance with the desire of the owner
of the user termmnal is disclosed to IP server 90 or another third party
side through positional information service server 45, so it becones
possible to disclose to a io third paypy only a relatively | ow precision of
own positional information such as by the area ID system Note that with

t he exception of the above step S161 A, the processing fromsteps S 161 B
to S 174dsiresi fpmerowoershef pwfd@g@mi@&fh@f#%@éﬁ@f cxa +1pay haye t&e t he
sequence_chart_ of the self position regjstration shown.i.n Fl 19,. so the
expl anatdesiresf allgginga relagive f%ﬁ%gl,on 9& Qg’dlﬁ?ﬁﬂgoeﬁﬁm OEMAHOT
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In the caf$3 @d $136 of the sequence chart of the self position registration shown in

FIG. 19, so the explanation will be omitted.

15 Further, in the sequence chart shown in FIG. 21, it is also possible for
positional information service server 45 to receive the measuring end
notification from measuring center 50 at step S166, and then immediately
register the positional information of the user terminal or its subscriber ID
included in the measuring end notification, in the positional information

20  registration database 455. In this case, the processing of steps S168 and S169
becomes unnecessary. Further, at step S170, the notification request transmitted
from the user terminal to the positional information service server 45 does not
have to include the positional information of the user terminal.

As explained above, according to the present embodiment, when positional

25 information service server 45 can measure the position of a mobile unit 10, 20,
or 30 designated to be measured by a plurality of measuring systems, it selects
the measuring system most suitable for the measuring quality conditions

received from the terminal requesting the measuring. Further, positional



athird p@ﬁzyﬂqqsition search etc., even w thout know ng the neasuring
systens able to neasure the position of nobile unit 10, 20, or 30 to be
measured, by inputting just the neasuring quality conditions in accordance
with the screen instructions, positional.information service server 45
autonatically selects the io optimal ngasuring system and supplies the
positional information of nobile wunit 10, 20, or 30 by that neasuring

system to.the user. Further, even a user unfamliar with the direct.
desi gnat IYRTBRUORS SFEICE RETHeT %§ aeawires thepesitioaal pyermasiea of mobileawnisn i n

accordan it h user's.own desires by just inputting the nmeasuring
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to this odi pgnt., it j.s .,possi.ple to inprove the convenience of the
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was given ' f . S L pvention 20 but this.
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positional information in accordance with the user’s own desires by just

inputting the measuring quality conditions in accordance with the screen
15  instructions. According to this embodiment, it is possible to improve the

convenience of the positional information service.

<B. Modifications>
Above, an explanation was given of an embodiment of the present invention,
20  but this embodiment is merely an illustration. Various modifications are
possible within a scope not out of the gist of the present invention. As
modifications, for example, the following may be considered.
<First Modification>
In the above embodiment, positional information service server 45 was
25 configured to select the measuring system most suitable for the measuring
quality conditions and, to acquire the positional information of a mobile unit 10,
20, or 30 by this measuring system. Sometimes, however, it is not possible to

acquire positional information by the selected measuring system. For example,



FIG 22 gs0a/igw il lustrating the data configuration of a neasuring center
table 500 stored in positional information service server 45 in the first
nodi fication. As shown in the figure, nmeasuring center table 500 stores an
i o operation flag showing if the neasuring center is currently operating
for the identification information (p@asuring center ID) of each neasuring

center. In the illustrated exanple, "1" is stored for the operation flag
when the center is, operati.ng, ile "0" is stored when it .is_nhot
oper at i nyNEPBLASUSHIE therpositign @W@%é@hﬂ@&éﬁ%ﬂéa@?§ with the
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nodi fd catyi f eSS Brl ' ' en) shown in
FI G 516%%%&&tthg{ﬁ) here gglhgﬁ ?Rﬂeﬁ%gﬂrW’o%@’%ﬁ le)ygﬁ?' l(?lr’g%y? ??_Zﬁ'sequence
chart shguwisichinkGuch® ¥dde! i3 alPpassIBIE to dorii @rehid. condit] lasFotows.

I nformati on service server 45 refers to neasuring system database 454, and
i denti fi eFIGl. R2nsasviewnglusysitmgstheldata configasatien ofi@ measurdsg teaterof nobi | e
unit 10, 20, or 30 to be neasured. Next, positional information service
server 48blwHd0 storedhntpositional informatiomserviceservenddantthedinshe measur enent

by the neasuring systemis operating by referrin to neasuring center
tabl e somogHiicasiarh Asishewniisdhadigue; mgasyengrenderciabkpdy stqres 2amy 3111 43

As a result, .wh t ere.is.fa nmeasuri ng center not operating, positional
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posi tional ‘I'nfornmation Sefvice server 45 transm measuring response
operating, while "0" is stored when it is not operating.

Positional information service server 45 communicates with the measuring
15 centers, and changes the value of a corresponding operation flag in measuring
center table 500 from "1" to "0" when receiving an instruction for stopping
operation from a measuring center or when there is no response from a
measuring center. Positional information service server 45 confirms the
operation of the measuring centers by referring to measuring center table 500.
20 Next, FIG. 23 is a sequence chart showing a modification of the measuring
function (actual measuring system) shown in FIG. 16. Note that here only the
portions different from the sequence chart shown in FIG. 16 will be explained.
At step S53, positional information service server 45 refers to measuring
system database 454, and identifies all measuring systems able to measure the
25  position of mobile unit 10, 20, or 30 to be measured. Next, positional
information service server 45 confirms whether the measuring center
supporting the measurement by the measuring system is operating by referring

to measuring center table 500 for each identified measuring system (step S201).



i ncl udi nghgRfQnpetion relating to the sel ected nmeasuring system back, to
term nal requesting the neasurenent (step S45). Note that when there is no
| onger any executabl e neasuring systemas a result of positional
information io service server 45 excluding measuring systens correspondi ng
to measuring centers not operating atgptep S202, the server includes a
nmessage to the effect that neasuring I's not possible, in the neasuring
response, then ira smts it back to the termi nal requestjing the

measur enfitd Tastit; Maien thee 1s 2 BGasIAGLLonesnel oRerating: pesisionadti on from t he

term nal. 5rec1uestir1 t he negsur nt (step S46),. positiopal information
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nodi fi cation, consider the case ere the GPS systemis seleCted as the

measur i ngchydingrinfbrenatiomeclatinp Jothe seleetdd aieaghring mgb@dne babkN® 30 with a
built-in GPS receiver 34. Here, when nobile phone 30 is positioned in

bet ween teaminduiequestisg tOnRaserehient4(stepl846). dNate, that swheanthecaisiad recei ve
the radi o waves fromthe plurality of GPS satellites, it cannot neasure

t he posilonger Bpyexecable maasaringmsyistimmsragresulirof positieral informatipso

possi bl e to, execute {he Iol,l ow ng control in addition , to that of, the first
modi ¥i caergice serpeictd gxcluding SRRASHANE SHFEIS SOSIASRENEAHE eMeasuringcat i on of

E E:t nﬁgf%&%gﬁ%wgtugférhgﬂg W %%“é’f, ﬁfOf,l the s%?véraicntcﬂ%esnﬁinse%gzilgnegtés the eefpe'ct Note
that measuring is not possible, in the measuring response, then transmits it back
to the terminal requesting the measurement.

Further, when receiving a measuring start instruction from the terminal
15 requesting the measurement (step S46), positional information service server 45
transmits a measuring start instruction including the telephone number of
mobile unit 10, 20, or 30 to be measured and the measuring system etc., to the
measuring center supporting the measurement by the measuring system
selected at step S203 (step S204). Note that FIG. 23 shows the case of actual
20 measuring system, but can also be applied to the case of a quasi-measuring
system.
<Second Modification>
Further, in relation to the above first modification, the following case may
also be considered.
25 For example, in the same way as the above first modification, consider the
case where the GPS system is selected as the measuring system when
measuring the position of a mobile phone 30 with a built-in GPS receiver 34.

Here, when mobile phone 30 is positioned in between tall buildings,



portionqggbgé?[fnt fromthe sequence chart shown in FIG 23 will be
expl ai ned. At step S202, positional information service server 45 excl udes
t he neasuring - systens corresponding to not operating neasuring centers
fromall of the io neasuring systens able to execute the neasurenent. Next,
positional information service serveys45 determnes the priority order
using the neasuring systens in accordance with the neasuring quality
conditions received fromthe termnal requesting the nmeasurenment for the
remai ni rigpdasgEAnG teyandegnnefirepeivedberadiewaves fromribe phuralitytaf GPSer i s

set for a neasuring systemnore suitable Jis for the surjng qual ity
condi ti oYellikgs,dt cHMAtMeRe the PPAMIOTLRY dae dl’césg%tﬁvﬁam\sswlagtsy he one

' t. ith t. i ghest iordty.ord f he. '
Tt e Py B postbie 5k B FOASRE FShhl ST kR <
[ 1 NGl udi t hi [ t back to the t I nal
?‘2332; ﬂﬁsrffrﬁgﬁﬁgﬁns E"ﬁaﬁﬂﬁ I(g'flep SISE) rreggulr::]p?hgs \ﬁ/rr?ena(r:eceiovi ng ae:nrenagﬁri ng
Cart. i . ; ) _ : . . 6) .
Soai £ onal 162408 alJeBRhBE char BN ing R aRifIEAT SITHC mekhlind?

| nst r uctfyapibAShedhDth FIG. 16! GPRANMEHIPRE fsterflPPNbE it hef@onfP. or 30 to
g., torﬁ?he e

be nmeasured, and the neasuring system et nmeasuri ng nt er

cor r espgishioas diffefentfeasithengqarac€ thaelstowalimFIGt 28 wilPBe ¢xplsihed. S303) .
Due to this, neasurenent of the position by G°S is executed between the

measur i ngAtstdpe’262dpositiohabinformationsesvicedei veratexclades the tfeasaring
measuring protocol determned in advance. (step S58). Next, the measuring
center d¥stams perespendiag tormpotmperating nd¢asunmgreergerssfrom al ®fdber espondi ng
nobile unit 10, 20, or 3Q is neasured by that neasuring system (step
S304Y. \RAGISUTHS xsiams able to gxeeute the neaspemrentdNext postionglobi | e unit

I
190, 135l Seg AR TLA o B oD bSPTIR, °
that thgeRfAfid reGuitidd'theTREAGHBAMH T8 the remaining measuring systems (step
S301). Here, a higher priority order is set for a measuring system more suitable
15 for the measuring quality conditions.

Next, positional information service server 45 selects the one measuring
system with the highest priority order from the measuring systems for which the
priority order was set (step S302), and transmits a measuring response including
this measuring system back to the terminal requesting the measuring (step S55).

20  Further, when receiving a measuring start instruction from the terminal
requesting measurement (step S56), positional information service server 45
transmits a measuring start instruction including the telephone number of
mobile unit 10, 20, or 30 to be measured, and the measuring system, etc., to the
measuring center corresponding to the measuring system selected at step S302

25 (step S303). Due to this, measurement of the position by GPS is executed
between the measuring center and terminal to be measured in accordance with
a measuring protocol determined in advance. (step S58).

Next, the measuring center determines whether the position of the



nobi | e uy or 30 is not neasured (NO at step S304), it transmts a
nmeasuri ng Zallure notification indicating that measuring was not possible
back, to positional information service server 45. 10 Wen receiving a
neasuring failure notification fromthe measuring center, positional
information service server 45 returns 49 step S302, and selects the
measuri ng system of the next highest priority order fromthe neasuring
systenms for which the priority order was set (step S302). Next, positional
i nf or mt¢%esmm&m@3i) @mtzﬂ@y e o130 15 measired by hat madasuping@ysien « he
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information on its own unit or 30. 'FIG 25 is a seduence chart

showi ng mobdldidric #0] 20, &f 30 hg nmameasmdf m@tame;g S04, it franstaits 4
(quasi - neasuri ng systerr). Note that here only portions different fromthe

sequencemnehsuring failurei notHicatidminditating tleatpheaswrihg R At oksible Hackst |y,
nobi l e unit 10, 20, or 30 according to the third nodification holds

i nf or mattoppsational infermatiom sewiee sewvesdide t o ach| re positional information
of its o unlt 10, 20, or 30 in.,an int rna,l Further, nobile unit
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when 1 eqesliride SFRSH 5B ndA highest priority order from the measuring systems
for which the priority order was set (step S302). Next, positional information
service server 45 uses this measuring system to execute the measuring process
15 again. With such a configuration, even when measurement is not possible by
the measuring system most suitable for the measuring quality conditions,
positional information service server 45 can execute measuring by the
measuring system of the next highest priority order in accordance with the
priority order set based on the measuring quality conditions. Note that FIG. 24
20 shows the case of an actual measuring system, but can also be applied to the
case of a quasi-measuring system.
<Third Modification> |
In the above embodiment, the following control may be executed when a
mobile unit 10, 20, or 30 acquires positional information on its own unit 10, 20,
25 or 30.
FIG. 25 is a sequence chart showing a modification of the measuring function
shown in FIG. 14 (quasi-measuring system). Note that here only portions

different from the sequence chart shown in FIG. 14 will be explained.



position ' pmation service server 45 . Next, nobile unit 10, 20, or 30
includesﬁﬁﬁéyﬁg#ornation of the measuring system which the user has

sel ected, in the measuring request, then transmits it to io positional

i nformati on service server 45 (step S402). Next, positional information
service server 45 neasures position ofggmobile unit 10, 20, or 30
requesting the nmeasurenent by the measuring system sel ected by the user.
Wth this copfiguration, when desiring to aca;ire(fosipional i nf or mati on
of its o lrﬁif;i,tm@_]@l,le poit H), 26} oribaceasdingito the durd madificatonihaldsyst em t o
be used fromthe is urality of nmeasuring systens able to nmeasure the
posi t i onitdprmagog g éﬁLmeai@r,mg systegas able toaagquare pesitionslynformation of7, it
is al so possible..t ve e user set the priofit order, usi.ng _neasuring
systens Bopevn wirah o or et e msmbrpapuiher, obiledait 30, 58, of o
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measur e”ﬁléctién{éakuriggt%ﬁ/g@n? mgstb 417 WEES &'é@t?esitﬁg ﬁfg)%?ﬁt‘helﬁ’lg%rﬁftot he mobile

unit 10, 20, or 30 b asuring’system est priority

order. 2Soditiohikinfoirhatidnaepicetepidpl4s to configure that nmobile unit 10,
20, or 30 displays an input screen of the nmeasuring quality conditions

shown i n Next, imbikeairictl®, 20her B8daciuides thy safrminionstie mﬁ@ﬁngl urality
of neasuring systens able to neasure the position of its own unit 10, 20,
or 30 i rsysteorwhichdheiuser hagseloatzr), i the mieasexring requesfythient tyamamitistit tns
noackir | HepJenekintprmAtien eBsGr segor A Gtn SHOSH Neramantienal to -
positional. information service server 45. .<Fourth difi.catigon> 5 _In the
above erBEQEMHAPD S’P’hvé%éeliwésameﬁwrsﬁ nﬁ?ﬁlﬂﬁn&?ffﬁlpg%@dl@yibe%a ebafri sed of
a posi i kst HdBlda8lrei it St meaSuriy TSRS SeRUSEDY the Ber. With
this configuration, when desiring to acquire positional information of its own
unit 10, 20, or 30, the user can select the measuring system to be used from the
15 plurality of measuring systems able to measure the position of its own unit 10,
20, or 30.
Further, as shown in FIG. 27, it is also possible to have the user set the priority
order using measuring systéms able to measure the position of its own unit 10,
20, or 30, to include information relating to the priority order in the measuring
20  request, then to transmit it to positional information service server 45. In this
case, positional information service server 45 starts measurement using the
measuring system with the highest priority order. When the measurement is not
possible, it then measures the position of the mobile unit 10, 20, or 30 by the
measuring system of the next highest priority order.
25 Further, it is also possible to configure that mobile unit 10, 20, or 30 displays
an input screen of the measuring quality conditions shown in FIG. 15, selects

the measuring system for use from the plurality of measuring systems able to

measure the position of its own unit 10, 20, or 30 in accordance with the



posi ti ongdaobpfi@f Mati on conversion apparatus 60, etc. nmay also link up wth
an existing positional information provision systemto acquire positional
i nformati on of a nmobile unit subscribing to the positional information
service 10 provided by the existing positional information provision
system (hereinafter called an "existigm positional information service").
FIG 28 is a view of an outline of the configuration of the comunication
system accor di. ion. .In the figure, a measuring
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I nf or matk t stored in positional infornmation service server 45
20 shown ?ﬁulﬁﬁ&ﬂ@gﬂ?c%u scri ber informati on dat abase 600 is stored i nstead
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subscriber information of t I sting positiona on service in

addi ti orcomptibed of lisonitieed] inforenaeen 98rvite 588/eP 3, thOfaking ¢ &itBR5DON
service provided by " positional information service server “45. 25 In
subscri lposifiohalr imidimatic cohassié Apphrias 60, e nidyalse, linlPep withidn oned

at the start of the subscriber ID indicates a subscriber |ID of the

posi t i oreXistingpesitiamiad mnformation provisioadystemdeiacquiral positionatat i on ser vi ceI
server 45, while "AS' jpdicates a subscriber ID of the existing positiona
i nf or matiNEermaaion of a mokile mpitsubsgribing ke the positismal Teformationesaryiceaddr ess

b J67 ARG B e THBRGh R ot sl b g s Tl
et distor €6 The Het rese B tpasit . 4 by

o ¢ 1 ot TR pENiARL PRI bR s it IEr | 7T Sores s the

t el ephonepTgirhRtis afvigRAst A BRIFRNOPIhelof RERHIREF Y combfiIBAGGR Of the

exi sting positional 1 nformation service. cour possi bl e
t 0 storgystem according to a fourth modification. In the figure, a measuring center 51

is a measuring center of an existing positional information provision system.

15 This measuring center 51 has the function of measuring the position of mobile
units 110 subscribing to the existing positional information service, and of
storing the positional information.

Further, FIG. 29 is a view illustrating the data configuration of a subscriber
information database 600 stored in positional information service server 45

20  shown in FIG. 28. Subscriber information database 600 is stored instead of
subscriber information database 453 shown in FIG. 8, and stores the subscriber
information of the existing positional information service in addition to the
subscriber information of the positional information service provided by
positional information service server 45.

25 In subscriber information database 600 shown in the figure, "PS" positioned
at the start of the subscriber ID indicates a subscriber ID of the positional
information service provided by positional information service server 45, while

"AS" indicates a subscriber ID of the existing positional information service.



an | P adgjes5m19{ other network address as the comunication address of
measuring center 51. Note that while illustration is omtted, positional

i nformati on service server 0 45 according to the fourth nodification has
a nmeasuring system database storing all neasuring systens able to neasure
the position of the nobile unit for e&ch nobile unit 10, 20, and 30
subscribing to the positional information service provided by positional

i nformation servjce server 45, and for bile wunits 110 subscrihing to the
exi st | ngll:‘ﬂisg?lb ctigld ToomBmuHGaspsaddiess 0 1Beaquging egnder "spubssribesdguence
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request to positional [nformation Service server

sear ch readuess pokitidnidesformdtivi §e#0ided NdtBIhatit s B8 coufRPSRibIENS store
subscriber ID of the unit requesting the search, subscri‘ber information

i dent i f yamEP addidse orotherd Adtwarkeldibssaatishesmnaubisatioheiddredsosfrat i on
identifying the termnal to be notified, neasuring quality conditions

i nput atmeasypigs0anteetSd. Positional information service server 45 transnits
a search response back to termnal 100 requesting the search in response
to the seloie thatgybie illusteptios dspmittedpostionakinfexatiopservicerserver
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dat abas gepiiee [prboRledPPp bositional information service server 45, and for mobile

units 110 subscribing to the existing positional information service.

15 Next, FIG. 30 is a sequence chart of the case of executing a search function in
the communications system according to the fourth embodiment. Note that here
the case of acquiring the positional information of a mobile unit 110 subscribing
to the existing positional information service will be explained.

As shown in the figure, first, terminal 100 requesting the search executes

20 processing for prompting the user to input the measuring quality conditions
(step S501). Next, terminal 100 requesting the search transmits a search request
to positional information service server 45 (step S502). This search request
includes an instruction instructing a search, the subscriber ID of the unit
requesting the search, subscriber information identifying mobile unit 110 to be

25 searched, subscriber information identifying the terminal to be notified,
measuring quality conditions input at step S501, etc.

Positional information service server 45 transmits a search response back to

terminal 100 requesting the search in response to the search request (step S503).



Next, pogigdbeigdy infornmation service server 45 transnits a search

I nstruction 1ncluding an instruction instructing a search, the tel ephone
nunber of the . nobile unit 110 to be searched, etc. to neasuring center 51
(step S506). 10 Here, the measuring center 51 has function of operating
like nmobile unit 110 to be searched, ggore specifically, the function of
operating like a termnal to be searched, subscribing to the positional

i nformatjon seryice, .provided by ,positional infornmation servigce server 45,
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service server 45 transmts a neasuring response including information

rel ati ngNexgt, tpositi@tat dhfstmatias serivide serstedd transmgies diseaghcigRtiictioh (step S5
10). 25 When receiving the neasuring response from positional information
servi ce inshiding afSinstreetioniingtructmga séarahy, dlne télephohe nuadwrrofrithest ar t
instruction to  positional information service server 45 (step S511).
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conpl et gshsitiBAAUNIHENLESH Sbrvide 5A%eF4SS WhHEN receiving a search instruction
from positional information service server 45, measuring center 51 transmits a
15 measuring request to positional information service server 45 (step S507).

When receiving a measuring request from measuring center 51, positional
information service server 45 first refers to the measuring system database, and
identifies all measuring systems able to measure the position of the mobile unit
110 to be searched (step S508). Next, positional information service server 45

20  selects the measuring system most suitable for the measuring quality conditions
received from terminal 100 requesting the search, among all identified
measuring systems (step S509). Next, positional information service server 45
transmits a measuring response including information relating to the selected
measuring system, to measuring center 51 (step S510).

25 When receiving the measuring response from positional information service
server 45, measuring center 51 transmits the measuring start instruction to
positional information service server 45 (step S511). Further, in response to this,

positional information service server 45 transmits a measuring start instruction



acqui redgpesiypnal infornmation in the measuring end notification, then
transmts it to positional information service server 45 (step S514).
Further, in response to this, positional information service server 45
transmts the io neasuring end notification to nmeasuring center 51 (step
S515). Next, positional information ggrvice server 45 executes processing
for registration of the positional information included in the neasuring
end notification receiv n(J:ﬁrom neasuri ng center 51, processing for
notifi cdOj mﬁa&lmmguée@@s'g teaS b i Whenigcewing ghe me@éurlegcs.ta& Not e t hat
posi tional , informati on servi.ce.server 45 can referéto subscri ber
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at step S515.  As expl ai ned above, according to this nodification,

posi t i oniquiredqositional infSrmetion mtls@frmmﬂihg(mrd hotificatdony thenan exi sting
positional information provision system and acquire the positional

i nf or mattransnoifts & togiostttonali infdrifatiam semiibe server d 5t (seepe$534).dunther, tin onal
informati on service by a sinple configuration. <Fifth Mdification>
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measuring center 51, processing for notification to the designated terminal to be

notified, etc.

15 Note that positional information service server 45 can refer to subscriber
information database 600 to determine that the place transmitting the search
instruction to be transmitted at step S506 is not an actual terminal to be
searched, but measuring center 51 of the existing positional information
provision system. When the search instruction is transmitted from positional

20 information service server 45 to measuring center 51 in this wayi, it is also
possible that positional information .service server 45 does not transmit to the
measuring center 51, the measuring start instruction at step S512 and the
measuring end instruction at step S515.

As explained above, according to this modification, positional information

25 service server 45 can link up with an existing positional information provision
system, and acquire the positional information of a mobile unit 110 subscribing
to the existing positional information service by a simple configuration.
<Fifth Modification>



50, posi gy qipnformation conversion apparatus 60, etc. has the
configuration 'shown in FIG 28; and can link up with an existing
positional information provision system and acquire positional

i nformation of a nmobile unit io subscribing to the existing positional
information service. Therefore, assumegjpositional information service
server 45 of this nodification has a subscriber information dat albase 600
shown in El 29, and has a neasuring system database storing al .
measuri ng IB&Q?@B@V@@F@Q madsthedallawisigscanteol iseexegatedywilienanghile ynit each
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As shown in the figure, firstly, the termnal requesting the rc
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quality conditions (step S601). Next, the termnal requesting the search

t r ansm tshawnaenfdl. 28gaedtcant lonlp api withra exisfing ipassitionalenforatienver 45
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database storing all measuring systems able to measure the position of the
mobile unit for each mobile unit 10, 20, or 30 subscribing to the positional
15 information service provided by positional information service server 45, and
for each mobile unit 110 subscribing to the existing positional information
service.
FIG. 31 is a sequence chart of the case of acquisition of the positional
information of a mobile unit 10, 20, or 30 having a self measuring function.
20 Note that in this modification, the explanation will be given about the case,
using a search function to acquire positional information of a mobile unit 10, 20,
or 30 subscribing to the positional information service provided by positional
information service server 45.
As shown in the figure, firstly, the terminal requesting the search executes
25  processing for prompting the user to input the measuring quality conditions
(step S601). Next, the terminal requesting the search transmits a search request
to positional information service server 45 (step S602). This search request

includes an instruction instructing a search, the subscriber ID of the unit



subscrngMQQnﬁ?[nation dat abase 600, as a key that the subscriber
information of nobile unit 10, 20, or 30 to be searched included in the
recei ved search request, and acquires the tel ephone nunber of nobile unit
10, 20, or 30 to be io searched (step S604). Further, positional

i nformation service server 45 acquiresg) the tel ephone nunber of neasuring
center 50 from subscriber information database 600 (step S605). Next,

obi | e RIUCTANE Jof SEHCBORs e ORI QmIER I BOESPObap e dp 200PT hi's
can conf 30 1t DR spAEEd oSS EbEL st snykuing 0 Bmipaliio he ngliied nen
%0, or - dgepaind Gublhy Sl hiohs ifpQt A RERSHNE G cquest o posi tional
it o mat 1 SSUBRA AR RER et VigeNeflehy Banshily £3PRRDTo Bt Ry tROS e
ot orcorHhalEANEiEeeareh ir 1 poRe T IR R TS ARCE e TS
posi ti org603NINENTRPOSIFIORAT MifEEMBALY FervizeSRHRsH 45 o cheBAfduighy Syst em nost

suitable for the neasuring quality conditions received fromthe term nal
r equest i substhibes aiffocimationulgatedse 600,t heaikdgrthiaf thedsubtsesiber igfordTatist ens
(step S609). Note that in this nodification, the explanation is nmade about
t he caseofmebde umibi022Q,0n 3000 beGearshegtinctudes ketheaieediviedssearek| f
measuring functigon and nobile unit 10, 20, or 30 to be searched, and
measur eSCHEst, 88¢l acgrires the telephonmapmber of mebileunit H), 2@, 01030 8o bgy t hi s

e SRt A S TR, iR AR R e ST i, s
oo e TREMEoRanE KT A Behcifh P S0 oM SaMke SR RGB! Lo
e, RIS b 8907 N RS TARORSerAa eleka e o
transmits a search instruction to mobile unit 10, 20, or 30 to be searched (step
S606). By receipt of this search instruction, the user of mobile unit 10, 20, or 30
15 to be searched can confirm that the own position is being searched by a third
party.
When the search by the third party is authorized by the user, mobile unit 10,
20, or 30 to be searched transmits a measuring request to positional information
service server 45 (step S607). In response to this, positional information service
20  server 45 firstly refers to the measuring system database, and identifies all of the
measuring systems able to measure position of mobile unit 10, 20, or 30 to be
searched (step S608). Next, positional information service server 45 selects the
measuring system most suitable for the measuring quality conditions received
from the terminal requesting the search, among all of the identified measuring
25 systems (step S609).
Note that in this modification, the explanation is made about the case where

mobile unit 10, 20, or 30 to be searched has a self measuring function and

mobile unit 10, 20, or 30 to be searched, and measures the position of its own



S610) . rnecei pt of this neasuring response, the user of nobile unit
10, )20, By%irﬁgj(}l?o be searched can confirmthe neasuring system of
positional information of its own unit acquired by a third party. Note
that at step S610, io positional information service server 45 can also be
configured to transmt a measuring r onse including information rel ating
to the selected neasuring system to the termnal requesting the search as
well. Wth this confiquration, the user of the term nal requesting the
sear ch camtdils 20: orB0ray this sefaveasuring Synration.ttharefareeat step SHRS, thee

nmeasurin stemis authorized by the user, mphile unit 10, 20, or 30 to
be sear cﬁ’é@\{jﬁpaﬁ@rﬁ‘?@‘k{l%éﬁﬁﬁﬁhé %{i?ﬁtﬁdﬁWsE’?S}EPn@hlrthEmaﬂ@nrﬁ@ﬁYtqeonaI
i nformati on segvi server. 45 itep S61 1). Further, in response to this,
position%ﬁrvpﬁgéﬁéﬁ?gﬁe@@ﬂﬂgc%‘/s @FPver 45 transnits the neasuring start

Note ¢ nat SECAG TR G At ind Sysfh, misidondnfrraBRE AEREE FERST AR | o

. > . . t
For " exanatiutflis & mefuriid fespite inciting I [SGRBRORTEIARETUI IR V2 0 o
step Sﬁls%leaeairhémﬁingc%)fﬁt&mbgﬁe m6bilk whit £, VA, 30 ggﬁg gédé@régn@?ei)“f ' ng

start 1nstruction to responal ng neasuri ng ceriters

accor darge1. By theereceirIfahR meadiuiig redpi¥el ecaddraT meBilesmit IR0, ed at
step S605. When receiving a neasuring start instruction from positional

i nf or mato30 te besearchedrcatr califirmuhe ngeasaringlystéi, ofgosifionsl be sear ched
executes the independent neasuring and acquires the positional information
of its dwhoumatiorofir/ern umnacirabbyerthial pattgpNeed Hat atstep S6b0j | e uni t
10, 20, or .30 to, he searched .includes _the acquired_positional information
i n alomeRAMHARALIRGORBRIION SERVIER SeRVEE S eamalsRi hasconfigurad todrpeymitizonal
gL L0 RE 65ty BUERaE ikt e wlCeloToRORR RS o
noti i calysflin Dafthe! @riBill rEqBiting the &rcRas 30l “WAth ﬁﬁ?rc%rﬁ%%uﬁttigg, S615).
the user of the terminal requesting the search can also confirm the measuring
system to be used.
15 When the measuring system is authorized by the user, mobile unit 10, 20, or
30 to be searched transmits a measuring start instruction back to positional
information service server 45 (step S611). Further, in response to this,
positional information service server 45 transmits the measuring start
instruction to the mobile unit 10, 20, or 30 to be searched (step S612). Note that
20  when the measuring system selected by positional information service server 45
at step S609 is not the independent measuring system, for example, when it is
the base station ID system or sector ID system, at step S612, positional
information service server 45 transmits a measuring start instruction to
corresponding measuring centers 50 and 51 in accordance with the telephone
25 number (communication address) acquired at step S605.
When receiving a measuring start instruction from positional information

service server 45, mobile unit 10, 20, or 30 to be searched executes the

independent measuring and acquires the positional information of its own unit



Next, atpgybgRgiS616 to S619, positional information service server 45
executes processing for registering the positional information based on
the registration request fromnobile unit 10, 20, or 30 to be searched,
processing for notifying io the designated ternmnal to be notified, etc.
The processing fromsteps S616 to S6%9 is the same as the processing from
steps S74 to 77 of the sequence chart shown in FIG 17, so an expl anation
will be omtted. Note that when the PosLtionaI i nfornati on of nobile unit

10, 20, K} 28 or 0dstepsSoln dextamobileamnitil Ped0ngr 3049 be sparchedriachidason
service server.45 w thout .is using measuring.centers S50 and 51 |ike the

i ndepep&gﬁtacﬂﬂgg rﬂ%&l‘%@étlgfﬁrm@m% n a@%a&vgw BN NRY; 1CtaH.0flr it the
et r ucdr L kg Rostio Rl ROt et scBer 50k S8LEL Futhereheq.
Furt her ,. i . i . it i | ti 20
cor vi ce 2aPob R HosTRR SRR SyFicd forBE RS 4 NGRIb BT E”
1D, _dt o eyt SRR HeAton el mEbilE Wk €102 R S b St LU TSt

positiorgg1g)nformation registration database 455 after receiving the
nmeasuring end notification from nobile unit 10, 20, or 30 to be searched

at step SBlkkt, at sképs $6 56 eS619] pesitional defesaiatnidersicesebtditd fetteShie
become unnecessary. <Sixth Mdification> In the above enbodi nent, the

regi st r grooessing ¢or tegistayingl the positoamliigforuvation baset ondhe megisatation ng
control. F0422/3111 55 FIG 32 is a sequence chart show ng a nodification
of the reguestfaemomobilgnunit 40, 20,0003 fo begearchedypreerasng for netifyiggr e,
e, R e e nat R B SRR A el
ot 111 AT 1 BIRET HE pioget bR romAtapsar taR bF ORDH PO Chst 20, or
30 to beuERATH RfG. 19855 HRIKDIARRi S W b hifedn t 10, 20, or 30, etc.
Note that when the positional information of mobile unit 10, 20, or 30 to be
searched can be acquired by positional information service server 45 without
15 using measuring centers 50 and 51 like the independent measuring system, it is
also possible not to transmit the measuring start instruction at step S612, and the
measuring end instruction at step S615 to the mobile unit 10, 20, or 30 to be
searched.
Further, in the sequence chart shown in FIG. 31, positional information
20  service server 45 may also be configured to register the positional information
of mobile unit 10, 20, or 30 to be searched, the subscriber ID, etc. included in
the measuring end notification immediately, in positional information
registration database 455 after receiving the measuring end notification from
mobile unit 10,20, or 30 to be searched at step S614, . In this case, the
25  processing of step S616 and S618 become unnecessary.
<Sixth Modification>

In the above embodiment, the registration function may also be configured to

execute the following control.




That is,gp@sifjiipnal information service server 45 acquires the positiona

I nformation already to be registered, and the subscriber ID of nobile unit
10, 20, or 30-to be registered at the point of tinme when receiving the
measuring end io notification fromneasuring center 50 etc. Therefore, when
registering the positional informatiog9f nobile unit 10, 20, or 30

I ncluded in the neasuring end notification at step S701, in positional

i nformat i t abase 455, the registration request transmtted fromthe
termi nal %ﬂéﬂ 151 L QUEHLCS artisgwwmgpa)qulaﬁauonﬁfdﬁwegﬁﬂami ce server

be. regr STIHN AR 18 F1End Of aahedyh fa s S, Bagre tha sainieRaton Lo o
the subotifBstifinRheasiig Sl Aol iEalPRIE Habs Rl Todabe TedsigiE { he ™
e ver a2ntef 3 o gyt sl b dtion 1hviG ServbB a3 st ST0T) Ffisg feet o
ot orme oy Rk S R R I he oS AN GhMoR hhoBNEunIt o |
of nobi | 7),u0,torBY to?Be nfasBfed, the subS&ibeEteID iof rhobilERaRuI0, 0, B0, qauest

received at step S701, in positional information registration database 455
(step S7DBat isapdsitionabinfosmatienrsegvieersetverd§ asqaires thoposieional m nal 25
requesting registration (step S704). In this way, the registration request

t ransm tindarmaven alreadygtaibeakcgisteneds andghe kebsarghertiDhof abhite poiti 10, 20|

I nformati on service, server 45 need not include the paositional information.
<Sevent PNAite bedegisteredad 2he point ¢fetime When apesivingHumessering endnet wor k
to which term nal .80 or I P server 9 etc. are connected is not limted to

t he ¥ont SIOHREHCHPN FM ERCASHIIAL GaNteg0 &G0 be an Intranet or LAN (Local
B e e kG A bt o BSOS Ph AR ER050L v e
ser vt S Ahed L RS oot B GR B, S10F, cha
information database 455, the registration request transmitted from the terminal
requesting registration to positional information service server 45 at step S702
15 does not have to include the positional information to be registered.

That is, the terminal requesting registration transmits a registration request
including the instruction instructing registration, the subscriber ID of the unit
request registration, etc. without the positional information to be registered, to
positional information service server 45 (step S702). Further, when receiving a

20  registration request, positional information service server 45 registers the
positional information of mobile unit 10, 20, or 30 to be measured, the
subscriber ID of mobile unit 10, 20, or 30, etc. included in the measuring end
request received at step S701, in positional information registration database
455 (step S703), and transmits the registration response to the terminal

25  requesting registration (step S704). In this way, the registration request
transmitted from the terminal requesting the registration to positional

information service server 45 need not include the positional information.

<Seventh Modification>



positioq%4%quénation servi ce executed by a gateway server 40, in place of
bei ng execu e& y positional information service server 45. Further, it may
al so be configured to have the function by executed positional information
service io server 45, in place of being executed by neasuring center 50, or
by positional information conversion gpparatus 60 executed. <Ei ghth

Modi fication> I n the above enbodi nent,” the nobile unit covered to be
measured was a PHS terninal or a nobile phone, but the invention is not
linmted tdntheabove emhodiment, the nesworkme winshserminadi &) onl [Prseriver 96t ) or
nobi | e conputer, car navigation system or other nobile_ comunication

t er ni nal Slgharecennecteimdtclamated for thedatgreh dbvEen example, ismay alsodpe a

™A pociit TRRBRELOr ARACL BF AL A NERYOBPHRIR aFURNEbrprRS AR Ca 1 ecei vi ng
"aont i 11 upBARIE SRl RO, IR e SO RS B EL E BARBRER Fo Ak e nat 1o
regard: ot nonalihBARMLRSCAR, dkkydraneirodh 4 QRNER I inf S AE\Glifong | g

a( meas Urlif] FShETHRivibitforl %ﬁ?’f@gg peiifitRited 15 HAVE HE FHHAIOA LS the

conditions) from anong a p of neasuting systens a 0 to neasure

posi ti orpe¥itibhal Boitheti6R RERVICS akbeftetasyh patewaesbivdram, i piaddof r ecei ved
identification information; an acquiring neans for acquiring the positional

i nf or matbeang @xesated by pokitionad imforneiomservicewerabr 45sPdrtber tifenapakse i ng
system sel ected by said selecting neans; and is a transmtting nmeans for
transmi thd eenijgerad onzve thiediumetionrbyaeyeduted pogitsanal information service
10 server 45, in place of being executed by measuring center 50, or by positional
information conversion apparatus 60 executed.
<Eighth Modification>
In the above embodiment, the mobile unit covered to be measured was a PHS
terminal or a mobile phone, but the invention is not limited to this. It may also
15 be a PDA (Personal Digital Assistant) or mobile computer, car navigation
system, or other mobile communication terminal which can communicate

wirelessly between a base station of a mobile communications network and
wireless LAN.

20

25



acquiringo/may§1to a termnal designated to be notified. 2. A positional

I nformati on providing apparatus as set forth in Claiml, wherein said
acquiring neans causes a neasuring nmeans for neasuring a 20 position of a
nobi | e conmuni cation termnal to neasure position of the nobile

comuni cation termnal identified by sggd identification information by a
nmeasuri ng system sel ected by said sel ecting neans, and acquires positional
i nformati on of said nobile comrunication term nal neasured by said
measuring nmeans. 25 3. A positional information providi ng apparatus as set
forth in Aaim1l, wherein said acquir) means acquires positional
information |inked with a neasurin iﬁt@a@m sel ected by said selecting

recer vi nb meaheo gl Boiidon pthkidite sPpRRTEL SBMMENRE  nt of mat i k -
I ked w rrerRe e DR Rt K Tufes P Enc Rirbae ARTRBHAR DS EREA Y

=

positional infornation providil ratus as set | _ _

wher ei n magumpah@gmwmgc@am ddtlditiBak iﬁcﬁcaﬁﬁg!c%aie%ﬁéﬁr%ﬁa tHen9
means for measuringtits own posifion; and 10 wher€in salid acquirinmg neans
causes nopedityi ofgheenessueémeat;yl nobile communication termnal to nmeasure
its own position by a neasuri‘ng system selected by said sel ecting neans,
and acqui asclgutyig ineans fomsalecting a?nezﬁsmaigisystem Switablerfonsaialt iegeived mi nal
measured by the nmeasuring neans. 15 5. A positional information providing
appar at U§ieasurdeg quahitshcorditioasifram ampagea plusalitysplbmeasyring apstenas able
transmtting the nmeasuri Syst em sel ected—hy-—sai-g-sel-ecti-ng-means back to
sai d'0% ert rﬁlgPS"rrgcﬂ%étﬂ(Plh Q?gl%%\ém@i%ﬁ?mmumﬁﬁlﬁ@ ter ilé@éﬁlﬁeg y said

received identification information;
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an acquiring means for acquiring the positional information of said mobile
communication terminal based on the measuring system selected by said
selecting means; and
15 a transmitting means for transmitting positional information acquired by said

acquiring means to a terminal designated to_be notified,

2. A positional information providing apparatus as set forth in Claim 1,
wherein said acquiring means causes a measuring means for measuring a

20  position of a mobile communication terminal to measure position of the mobile
communication terminal identified by said identification information by a
measuring system selected by said selecting means, and acquires positional
information of said mobile communication terminal measured by said
measuring means.

25
3. A positional information providing apparatus as set forth in Claim 1,
wherein said acquiring means acquires positional information linked with a

measuring system selected by said selecting means, and identification



20 6. A]ﬂﬂ@bﬁﬁ?Pal i nformation providing apparatus conprising: a receiving
step for réceéiving, froma term nal requesting neasurenent, identification
information identifying a nobile comunication termnal to be neasured,
and neasuring quality conditions indicating conditions regarding the
quality of the neasurenment; 25 a settiqgg neans for setting a priority order
usi ng nmeasuring systens based on said received neasuring quality conditions
for a plurality of measuring systens able to neasure the position of the
nobi | e ciodamation received biyrfaid reesivitg meanpfromiadstosags meansdstoring cat i on

i nformation;, FO422/3111 59 an, acquiring neans for acquiring the positional

i nf or ratPeAtignakiniarmalen acquiy RLAsYANE PO RN Og madiles neasuring

systemin order. fromthe asurjng.systemw th the highest, priority order
St by ShrahiestT iasmsal T B thR SR AR PP RHEIRRHL Canor be

: _ 5 inf b ¢ d bi |
conmuni dafpaieh A HenRBE GR M orRat b B g Bl SRR RS A At i ghest
prioritya ; and a transmtting nmeans for transmtting positional

information acquired by said acquiring nmeans, to a termnal designated to
be notified. io 7. A positional information providing apparatus as set
forth in daim6, wherein a responding neans for transmtting the

pluralitq, of ABaRUidm idfGinEAon pﬁbﬁdh%ﬁg?ﬁﬂﬂt@s b9 SetRri irPCl4im t1he nobile

conmmuni cation termnal and the priori der set by said setting neans
for the whereihishid mlobikasomimmisatidretarmibatis provided with Aimedsurageest i ng
the nmeasurenent, is further provided. 15 8. A positional information
provi di nyeanpioranessuring its dven plositiorGlamidn 1 or 6, wherein said measuring
quality conditions are at |east one of conditions relating to _a range of
measilr i ngWhickeia sad asguiring meass £ANpep msapukpg neansodf saidavobilag, a

condition relati tp a.rate billed .along wit.h the measurenent, and 20 a
condi t | GRPENTICHPT BriNnal (BERSWE s, PVABRIHORPY A DEAFUEMEFoieMon

selected by said selecting means, and acquires positional information of said

mobile communication terminal measured by the measuring means.

15 5. A positional information providing apparatus as set forth in Claim 1,
wherein a responding means for transmitting the measuring system selected by
said selecting means back to said terminal requesting measurement is further

provided.

20 6. A positional information providing apparatus comprising:
a receiving step for receiving, from a terminal requesting measurement,
identification information identifying a mobile communication terminal to be
measured, and measuring quality conditions indicating conditions regarding the

quality of the measurement; ’ ()
: : . T . R
25 a setting means for setting a priority ord&r__ 1sing measuring systems based on

said received measuring quality conditions fora plurality of measuring systems

RRe . SO ST

able to measure the position of the mobile communication terminal identified

e S e st

by said received identification information;




9. A posli«'ddjﬁmllli nformati on providing apparatus as set forth in daim1l or
6, wherein"when there are a plurality of said neasuring quality
conditions, a priority order indicating the relative inportance of the
conditions is set. 25 10. A positional information providi ng apparatus as
set forth in Caim1l or 6, wherein thg nobile communication termnal to be
nmeasured, is said termnal requesting the neasurenent. F0422/3111 60 11. A
positional information providing,apparatus, as,set forth in ¢ ai mé or 6,
wher ei n t BB AQUIRGE MReRNsdoRRRAVINRE Bie pesitionalintormation: oy sald mobdeuest i ng

the neasurenent. .5 12. A ggsie&f onal information provi igtg apparatus as set
forth i CEPHIUAIAN EIMIRALPAsad P MEasWIAE S¥Ster} M AEICT 450 N8e not i fi ed

is a communi cation apparatus r.eceiVving .positional T™htormation transmitted
by car 4 TEANGanE STERT G B iRhe B o P I er by s el e s AR on
rel ating; {tion 40 indicat -DOSi L ' tion, to
e O R e L e M R R
requast | idoliérih BistiPhobfileRSihiriiehrion REM) batkd On teRRAsheRY

i nformation providing apparatus providing positional "I'nformation~acquired
by neasWysieniwih PRE hbk@ﬂig}fe_sﬁpﬂébi'tjy ®rder; G@ighuni cation termnal, said
comruni cation termnal conmprising: an input neans for inputting

i denti fi cattrasmindeg medansfor demisidipting pasitiviial énforamuion aajuicsd bersaidal to
be acquired by positional information, and mneasuring quality conditions

i ndi cat i aggjutringimearss to alterrimal tdestgmated &b beynatifiedreasur enent of posi ti onal
I nformation to which said positional information 20 providi ng apparat us
refers for selecting a nmeasuring systemto be used from anong a plurality
of neasuring systens ghle to neasure a position of said_ pohile

conmi®ni cht i on/itw}smm INERIENAIQR PHRYHIRE APPAERIBS as set korthan{daim§, t ne

identificgtioninfor tion and oot . .
wherein a responding means for transmitting the plurality of measuring systems

able to measure the position of the mobile communication terminal and the

priority order set by said setting means for the plurality of measuring systems

back to said terminal requesting the measurement, is further provided.

15

8. A positional information providing apparatus as set forth in Claim 1 or 6,
wherein said measuring quality conditions are at least one of conditions

relating to a range of measuring times, a condition relating to precision of

measuring, a condition relating to a rate billed along with the measurement, and

20  a condition relating to time required for measuring in any combination.

9. A positional information providing apparatus as set forth in Claim 1 or 6,
wherein when there are a plurality of said measuring quality conditions, a
priority order indicating the relative importance of the conditions is set. -
25
10. A positional information providing apparatus as set forth in Claim 1 or 6,
wherein the mobile communication terminal to be measured, is said terminal

requesting the measurement.



nmeasuri ngygyakify conditions input by said input means to said positional
25 infornatlon provi di ng apparatus. 14. A comrunication term nal as set
forth in Claim13, wherein the nmeasuring quality conditions are at | east
one of conditions F0422/3111 61 relating to a range of measuring tines, a
condition relating to precision of nggsuring, a condition relating to a
rate billed along with the neasurenent, and a condition relating to tine
required for neasuring in any conbination. 5 15. A conmunication term nal
as set forth in Caim113, wherein when there are a plurality of said

measur i quality.condi.t Lons, ri.qtity order indicating | at |
inportaﬂﬁle tn%lmé f ti%nﬁﬁiw {ng ARRAratipy as s qrﬂbm& or1 6. A
nobi l e co ni.c term eguest.i.n rovi si on. of posi

nf or mat | S a?laﬁ? it d Bt e moticiel Rsaid Sedodl rédtigebing the

I nf or mat di ng apparatus prOV|d|ng positional information acquired
by neasdpgﬂangﬁﬁékposition of the nobile comunication termnal, said

nmobi lse communi cation termnal conprising: 15 an input means for inputting
neasurlng quality condition indicating conditions relating to the quality

of the nEnsurgmRRiticHal RREIrMAT g{dylggdgﬁmgﬁgtﬁ ad %"& 1SN InECEATTY 351“@“ ion

term nar equesting provi sion to s rmati on provi

appar at uswheseheheidesi téraiinaPASEd be Mot fTRBRU tomniysicatioaui t abl e for
the neasuring 20 conditions input by said input nmeans from anong a

pl ur al i tappafatuseesaivingpesitioaabirdbtmationrteammittednley paisi tramsmitfinghe mobi | e
comuni cation termnal and; a transmtting neans for transmtting the
measur i mge%t}sSta@ﬁhRr@lvgcbnecpqsytl@mrdat@bnlﬁormagomalegmgmuthecmmtlbncat i on

|nforrrat|8 |d(§8t|f$/ the [TDth|e 25 com*runlcgtlontermnal to said
posilPi onBPIGaR ASIRORG tigsmagions t sald mebilg coppmuaieasiam.ieradnabn
termnal for requesting the provision of

13. A communication terminal for requesting the provision of positional
information to a positional information providing apparatus providing
positional information acquired by measuring the position of a mobile
15 communication terminal, said communication terminal comprising:
an input means for inputting identification information identifying a mobile
communication terminal to be acquired by positional information, and
measuring quality conditions indicating conditions relating to the quality of
measurement of positional information to which said positional information
20 providing apparatus refers for selecting a measuring system to be used from
among a plurality of measuring systems able to measure a position of said
mobile communication terminal; and
a transmitting means for transmitting the identification information and
measuring quality conditions input by said input means to said positional

25  information providing apparatus.

14. A communication terminal as set forth in Claim 13,

wherein the measuring quality conditions are at least one of conditions



posi ti 0”?(54152? gjmation of the nobile conmmunication termnal to a positional
F0422/ 31 1 21 I nformati on providi ng apparatus providing positional

i nformati on acquired by nmeasuring the position of the nobile conmmrunication
termnal, said nobile comunication term nal conprising: an input means
for inputting neasuring quality conditgons indicating 5 conditions relating
to the quality of neasurenent of the positional information of the nobile
comuni catli on term nal requestjng.provision.to saii d positional information
provi di nf a%&ﬁ%w@ng@@&l@asw%e%@w@ﬁoa HHOmEE atlbgit@rﬂfﬁ}lsb?lli@if usi ng
measuring syst.ens based. on .the neasuring quglity conditions input by said
put | rodiaYRREza BORTHION selanig B Aedte iied puiindh 1he 1 uremehlcihe
posi tion_aqf tl’{e m)qtiitl.e ?om'runi cat.]iéq% termnal ; .and_a tr@.nsm' tting neans
for trandfPREItQRR Talating o fing requitgd for measyring in apy ¢ Dset by said
setting neans, and identification information identifying the nobile
comuni cation termnal to said positional information providing 15

apPargt ups. 18 BRI CafOMBAIIRA A0 BHA RACIAM 135 forth in Gaim 16 or

17, wherein the neasuring qua con ions are af’least one of

condi ti onsyHetbai When'tRere é@&ﬁltﬁﬁlif?@ﬁsﬁidﬂﬁehwﬁﬁg qﬁaﬁ%ﬂébhﬂﬁfbr{s?'aat Ing to
preci sion of 20 neasuring, a condition relating to a rdte billed along with
t he nmeasprierignbrderriddicatigndietrebitivesingp omané®of thecomditionsds ket bygagur i ng
in any conbination. 19. A nobile commnication termnal as set forth in

d ai m 1ebysaidzinputieeasisn when there are a plurality of said measuring
quality conditions, a 25 priority order indicating the relative inportance
of the conditions is set by input fromsaid input nmeans. 20. A positional

i nformatj on provi dji.ng net hod conmpri sin 0422/ 3111 63 . . .
10 i(? IoA mo 1legcommunlcat10rrr1pternnnzﬂ fl(:)r requesting provision of positional

information of the mobile communication terminal to a positional information
providing apparatus providing positional information acquired by measuring
the position of the mobile communication terminal, said mobile communication
terminal comprising: N
15 an input means for inputting ('neasuring quality conditions}indicating

conditions relating to the quality of the measurement of poéitional information
of the mobile communication te;rrﬁnaﬁ-“requesting provision to said positional
information providing apparatus} |

a selecting means for selecting a measuring system suitable for the measuring

20 SBE}}_ty conditions input by said input means from among a plurality of

measuring systems able to measure the position of the mobile communication
terminal and;

a transmitting means for transmitting the measuring system selected by said
selecting means, and identification information identifying the mobile

25 communication terminal to said positional information providing apparatus.

17. A mobile communication terminal for requesting the provision of

positional information of the mobile communication terminal to a positional



a receiwkﬂg%@qu in which positional information providing apparatus

recei ves, roma termnal requesting neasuring, identification information
identifying a 'nobile comunication termnal to be neasured, and neasuring
quality conditions indicating conditions regarding the quality of the
measurenent; 5 a selecting step in whiggh said positional information
provi di ng apparatus selects a neasuring systemsuitable for the neasuring
quality .cqonditions received at said receiving sLep fron1annng,a(flurality
of measuPfoENalen praviding appaatesBirddingpesisionabmisrmatenagguired by

conmuni cat i on.te{m' nal. . der}ISrHsi ed ..by the identificatign i.nformation
r ecei vedGpSUILg; theRRviLIORPIthE Mok e SAMIBHRIGAoR Ermnalnsqidi mebilsi

positio | nf ti roviding apparatus acquires the positional

i nfor mi@&ﬁ*@ﬂéﬁ%ﬁl %Egﬁpglv‘&?fmﬁﬁpﬁti on term nal based on the neasuring
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systems set by said setting means, and identification information identifying the

mobile communication terminal to said positional information providing

15  apparatus.

18. A mobile communication terminal as set forth in Claim 16 or 17,
wherein the measuring quality conditions are at least one of conditions
relating to a range of measuring times, a condition relating to precision of
20 measuring, a condition relating to a rate billed along with the measurement, and

a condition relating to time required for measuring in any combination.

19. A mobile communication terminal as set forth in Claim 16 or 17,
wherein when there are a plurality of said measuring quality conditions, a
25  priority order indicating the relative importance of the conditions is set by input

from said input means.

20. A positional information providing method comprising



based onp@opB3aspri ng systemin order fromthe neasuring systemwth the
hi ghest priority order set by said setting step and, when the positional
i nformati on cannot be acquired, acquiring the positional informtion of
said 5 nobile communication term nal based on the neasuring systemwth
the next highest priority order; andgg transnmtting step in which said
positional information providing apparatus transmts positional

i nformati on acquired hy Sﬁ\j % acquiring step .to a designated term nal to be
noti fi ed. @receiving step in which positional information providing apparatus receives,

from a terminal requesting measuring, identification information identifying a
mobile communication terminal to be measured , and measuring quality
conditions indicating conditions regarding the quality of the measurement;

5 a selecting step in which said positional information providing apparatus
selects a measuring system suitable for the measuring quality conditions
received at said receiving step from among a plurality of measuring systems
able to measure the position of the mobile communication terminal identified
by the identification information received at said receiving step;

10 an acquiring step in which said positional information providing apparatus
acquires the positional information of said mobile communication terminal
based on the measuring system selected by said selecting step; and

a transmitting step in which said positional information providing apparatus
transmits positional information acquired by said acquiring step to a terminal

15  designated to be notified.

21. A positional information providing method comprising:
a receiving step in which a positional information providing apparatus
receives, from a terminal requesting measuring, identification information
20  identifying a mobile communication terminal to be measured, and measuring
quality conditions indicating conditions regarding the quality of the
measurement;
a setting step in which said positional information providing apparatus sets a
priority order using measuring systems based on the measuring quality
25 conditions received at said receiving step for a plurality of measuring systems
able to measure the position of the mobile communication terminal identified
by said received identification information;

an acquiring step in which said positional information providing apparatus
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acquires the positional information of said mobile communication terminal
based on a measuring system in order from the measuring system with the
highest priority order set by said setting step and, when the positional
information cannot be acquired, acquiring the positional information of said
mobile communication terminal based on the measuring system with the next
highest priority order; and

a transmitting step in which said positional information providing apparatus
transmits positional information acquired by said acquiring step to a designated

terminal to be notified.



