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DESCRI PTI ON RADI O COMMUNI CATI ON SYSTEM MOBI LE
TERM NAL DEVI CE, SERVER DEVI CE, MEMORY CARD AND
woeMBlTEe READABLE PROGRAM Techni cal Fi el d ThePOTaBEN/016504
invention relates to a radi o conmuni cation systemin
which information is transferred by radio
comruni cati on between a server device anda nenory card
through a nobile term nal device. Background Art An
el ectronic fare coll echrgarsystrem utilizing a
noncontact | C card has recently been put into
t
RAn&%ESnOt%@%N’#%\%f}%ﬁ i e colﬂﬁ%?%‘%ﬁ s SHRVER
aid card. To enter a station and get on rain
a u@@?l%r d¥EMRRY n6ARBNANBL CPBPEAFE - B8, A&Wa@ﬁ@u%ﬁ%
ticket gate installed in the station. Thus,
authentication is performed by radi o comruni cation
bet ween the automatic ticket gate and the noncont act
Tebfntahd. rlE15he authentication is successful, the
automatic ticket gate opens to let the user into the
st at | 20. Ip exLé destJnatl n_éta Bﬁ user 5
the HONCIRTER T IR GOV S B <tk é)nﬁ't e |CE8f"mb18fLSa ton
installed in the destlnatlon station. Thus,
systeReniPcatDdfl s Ipdi @by 1s transferred by radio

communication between a server device and a memory card through

a mobile terminal device.

Background Art

An electronic fare collection system utilizing a
noncontact IC card has recently been put into practical use
in public transportation.

Such a noncontact IC card has functions as a commuter pass
and a prepaid card.

To enter a station and get on a train, a user holds the
noncontact IC card over an automatic ticket gate installed in
the station. Thus, authentication is performed by radio
communication between the automatic ticket gate and the
noncontact IC card. If the authentication is successful, the

automatic ticket gate opens to let the user into the station.
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radi o communi cati on between the automatic ticket gate

and the noncontact IC card. If the user travel san
WwWexbsH48i68t ance which is not covered by the cOROUAIRI004/016504

pass function of the noncontact IC card, a fare

adj ustment operation is additionally perfornmed by

radi o comuni cati on between the autonmatic ticket gate

and the noncontact IC card. If a fare adjustnent

oper @i enxiig par famateichatidun agtamibhe tileketisgat eholds the

subtracts an anmount of a fare for the travel of the

nof¥bh8adt St@ed UvarBl nadRHBha NI €ALIEIAPY A PeRAH 163 in
account shown by the noncontact |C card. Q[nter ace,
71-72

ch issue, 2003,. Publ i shi ngC . Ltd, :
end e P fon SaiRR 1 RS cr BERgn ECasEig) & ger formea by
information transfer perfornmed for authentication and
radhe CHMpuRt FRERion hatiean heopvbanaticl Cicked gaitk amd the
automatic ticket gate. According to this technique,
nombentdet €t cagdt e thenaeseprirste 1 a0as g +8 Middintedwhich
radi o reach range, an automatic ticket gate

is HANSHILSEHEL S MRS mﬁiu%% o] r e
noncontact | C card. Thus, t%eggﬁfl‘gﬁ% ?éﬁto%ét% Bgpgontact
confd rms. t hat t.he noncontact | C card has a function_of

1€ ST pagd \BEFFHMEPTGR hAPR okt REALTL QPP TWPERECTmEd
the noncontact |1C card, and reads/wites data
by i il IR td it dstre amftdematitomat iontiipkett bete and
noncontact | C card. However, it is under consideration
the hatnswcteechanc ord ad
If a fareadjustment operation is performed, the automatic
ticket gate subtracts an amount of a fare for the travel of
theextradistance,frmnanamountindicatedbyfiprepaidaccount
shown by the noncontact IC card.
Interface,Marchissue,2003,CQPublishingCO.Ltd,p7l—72
(non-patent document 1) discloses an example of information
transfer performed for authentication and fare adjustment,
between a noncontact IC card and an automatic ticket gate.
According to this technique, when detecting that a
noncontact IC card is within a radio reach range, an automatic
ticket gate transmits/receives various commands to/from the

noncontact IC card. Thus, the automatic ticket gate confirms

that the noncontact IC card has a function of a commuter pass,
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IC card is replaced with a nobile term nal such as a

personal digital assistant (PDA) to which a nenory
woanw/oaass ng functi ons such as authenticati on PET/JP2004/016504

attached. This idea has the foll ow ng advant ages.

Firstly, a user can buy a new nobile term nal w thout

changing a nenory card. Accordingly, it is not

necessaryto transfer information stored in an origina

pefESPhY MatdasuelitBenpliepalidnaGae@nthenhond@hi-adtt acacard,
new nenory card. Secondly, even if an authentication

: r L OF a i . .
an ok age PR EOE LA EnCTh ORGP AT BEBoBHE gformation
replaced, not a nobile termnal. Here ,a nobile
fromdinkal thGcRaBcanPRFAs IFe§arreod operate for |ong
hours using a battery. Therefore, it is preferable
t hatHawepbr} d tt s mindelr sapplidesapowertitark anchta achedntact
menory card only when the power supply is necessary,in

TC Qb &hed tios HRGUGR ROWRhCANGYPPE & OPerm AL DTS al0 at Be$sonal
met hod, however, it takes a longer tine for a user to

3190+ 1 hroug a_% ti c LaEF te to exit a station,
S G0N A APETRE AEL 0B BB e BLEED s one
term nal constantly supplies power to a nenory card.
suqhi adsj aubbertisearhlpBot SopEFAERSA of a nenory card
additionally needs to be perfornmed after a nobile
t er iilnbd istesr hesstppl Fohhopdne rad-vat tegeendriy sddd. a user
Furt hernore, encryption perfornmed by a nenory card has
can buy a new mobile terminal without changing a memory card.
Accordingly, it is not necessary to transfer information stored
in an original memory card such as prepaid account information
to a newmemory card. Secondly, even if an authentication method,
an encryption method and the like are leaked, it is only a memory
card which needs to be replaced, not a mobile terminal.
Here, amobile terminal such as a PDA is required to operate
for long hours using a battery. Therefore, it is preferable
that a mobile terminal supplies power to an attached memory
card only when the power supply is necessary, in order to reduce
power consumption.
According to this method, however, it takes a longer time

for a user to go through an automatic ticket gate to exit a

station, when compared with a case where a mobile terminal
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becone nore conplicated. This requires an increasingly

| onger tinme for operations, for exanple, fare
wadposausmest , conduct ed between an autonati c ti eKetUPIal/e16504

and a nobile termnalto which a nenory card is

attached. As a result,it has become difficult to

conplete all of the necessary operations withina tine

period during which a user goes through an automatic

cohsekpt1gateppbiss! pewee o6 hhmchBygnbhed .| mnlikght BEcause
t he above problem an object of the present invention

s 1o provide a radi o comuni i i
> biabreBeBskiEr se Mettng 54 st BEFHELLR fifds to be
operation _and a boot operation_of a menory card to be
peg edeafbar| peRobihe berBERatafibBTheEnFELRABY N PAUPE to
comruni cation systemincluding a server device and a
themhéhery ecardal deviceto which a nenory cardis
attached. The server device, the nobile term na

devigey+ ROnbRE, NBIRF YL CRE8 REFF OFiB & heaor9N card has

including a first procedure anda second procedure .
b Here, the ser e&ﬁgﬁxgcghnaqgnits a.start reguest .to,
CTHRE MYIT EXE eviCE, TRARFEST fE 4G EAPETEd: tong
requires the communication t be started. The nobile
tinerfanhfaraidt kot s&amp lcec dpvengdinptmgpér agpadrgted

receive thestart requestfromtheserver device; an
betagden ain agtonbt iepelcble dadecashd\vatmebtile tenwtyat acdwhich
when the receiving unit receives the start request;

a mRRdAf bhSE Lo GRId ORsUDId QR8T abkend O hoMpR EReficult
recerving unit receives t he start request,
to complete all of the necessary operations within a time period

during which a user goes through an automatic ticket gate.

Disclosure of the Invention

In light of the above problem, an object of the present
invention is to provide a radio communication system which
enables operations including a fare adjustment operation and
a boot operation of a memory card to be completed earlier.

The object can be achieved by a radio communication system
including a server device and a mobile terminal device to which
a memory car'd is attached. The sexrver device, themobile terminal
device, and the memory card perform communication including

a first procedure and a second procedure. Here, the server device
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performthe first procedure with the server device.

The nmenory card conprises :a boot unit operableto
woeond>ousms boot operati on when the nenory card PET/JP2004/016504

activated, where the boot operation is perforned

concurrently with the first procedure between the

first conmmunication unit and the server device; and a

second comuni cation unit operable to, when the boot
transnitenplstaas rbgubeat topdranbbi ] petéonihi heisecmndwhere

procedure with the server device . The object is also

théCEt§¥€er&uésE“Pé#ﬁlkgg”h é'cgﬁMhﬁﬁcE31WHi%B‘%S”§%8E¥ed.

card is attached nnbl e term nal device an
ser vice C titute a radi 0 conmuni,cati on system

T HTiS F TR L R AV PP SoeoHor SLBPITHG. GREFaD1e
operable to receive a start request fromthe server

togegrdye thives barhoequast fnsgueke seayeirdss itdes ambikévating
term nal device, the server device, and the nenory

untarsbéaislario eeiaiteatheméenstydtga, pHEmakheyréteiving
procedures; an activating unit operable to activate

uni P JRIRSs £A6Gt Qegngs'{:e LY nﬂlf@p Grsn%%o %tfo%eunlt

St art request; an nmmuni C I on uni opera
n. the YECEI th gr unit receives the start request,
&l

OP%%? BT rCan il £RSI T HHOLEHRE BRof TeReIIRF hhptSioirt request,

pr ocedur es MAth the server devic.e According to this
pPelibrit il ifdirs twheacedier aobitite ther senuer diav tee r dhei Mmemory

the start request fromthe server device, the first
caxd Rickipali}eRr: 0f @didreuh st pReirabIRdt & PeieRnt A& JMPLbEration
when the memory card is activated, where the boot operation
is performed concurrently with the first procedure between the
first communication unit and the server device; and a second
communication unit operable to, when the boot unit completes
the boot operation, perform the second procedure with the server
device.

The object is also achieved by a mobile terminal device
to which a memory card is attached. The mobile terminal device
and a server device constitute a radio communication system.
The mobile terminal device comprises: a receiving unit operable
to receive a start request from the server device, where the

start request requires the mobile terminal device, the server

device, and the memory card to start communication including
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term nal device and the server device concurrently
Wi th the boot operation of the nenory card .This
wenedislasies he comruni cati on to be conpl et ed ear PCEIP2004/016504
when conpared with a case where the comunication is
started after the boot operationof the nenory card is
conpl eted. Here, when the receiving unit receives the
start request, the activating unit may supply power to
a pherBeaRyy gFargholieresheqnt RetaaURigCall GNi Sperable to
conpl eted, the activating unit may stop supplying power
0 the mory card. According to this.construction
2ol R BRI o, 6P R hal egrse PECLT§ BT THLt Sigives the
request fromthe server device, the nobile term na
stapeyireaue sk 1 a0b asgppnnpeREiocholRhE PRSP &1y, Whge the
initial procedure is perforned between the nobile
retetvinaglurey ireecdntgd hhesstyet deyieet cqpwtfgmntnyinitial
wi th theboot operation of the nmenory car.dThis enabl es
prdOEIELEBIN L& LH AR a1 UG BY LBBURLY A {1 ¥hefserver device.
procedures to be conpleted earlier, when conpared wth
a case where the conmunication is started after the .
oot Ao SRR AR it ShEBrER e PP Mg inal
power consunption can be al so reduced. Here, the
devbaeurf et vemh the steaf neaneytt heonephe pagarar device, the
i nformati on obtained by performng the initia
fipsocethieial Acpoodeagreéoishparconsttiubbianent haenmobiye
card acquires the information obtainedby the initia

tePhPeeAUEE f EOM L ACLRODLLEver device concurrently with the
boot operation of thememory card. This enables the communication
to be completed earlier, when compared with é case where the
communication is started after the boot operation of the memory
card is completed.

Here, when the receiving unit receives the start request,
the activating unit may supply power to the memory card.

Here, when the communication is completed, the activating
unit may stop supplying power to the memory card.

According to this construction, when the mobile terminal
device receives the start request from the server device, the
mobile terminal device starts to supply power to the memory
card. The initial procedure is performed between the mobile

terminal device and the server device concurrently with the
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term nal device, to performthe rest of the plurality

of procedures with theserver device. Thus, the restof
woheospusueal i ty of procedures between the nenor pCTarmo4/016504

and the server device can be perfornmed basedon the

acquired information.As a result, various forns of

communi cation can be realized. Here ,before the

receiving unit receivesthe start request, the

o ALY AL N8n WH L RYMS YRR POYR! s ERabhe sTBEY k@ deat ion
and stop supplyi ng power on reception of an

. _inpstruction the, co ni cation upit, and before the.

g DR S R ERLE LT v PERE SR PRl COTRAR af P Lier
the activating unit is supplying power to the nenor

wherarahmpaized oriiniac ggisenwhigire ¢ 6PNENALLALoPARLFoRtaTted
necessary to performthe initial procedure, fromthe

aftefehye 868 opith tiven olf NS weindriyecaetli kationg letiet] .t Thus,
stop suppl yi ngpower to the nmenory card . According to

PO#%%gﬁﬁﬁgﬁﬁgff5ﬁ°8antﬁé QPQ&'Ee&&?Q&DaI devi ce obtains

tron necessary to performthe initia
procedure in advance, fromthe nenory card. Therefore
he Haid 1 4% POBBHRLEEARCDRR ErFOY MR Het entieRary oard
nobil e term nal device and the server device using the
of dtfaimediorf ebtatined byopeufoemting Whehipheipdaprocedure.
operation of the nmenory card. This enables the

ConMAHd &t i ra toneh 1l icag stther il iwmg | thialenps e eduescd@ires
be conpl eted earlier, when conpared with a case where

théESfB?HHEE%ﬁ?%&%HHéﬁ%&Eﬁ&%%f%f&ypfgge@@Péfromthemobile

operati ono e nmenor

terminal device, to perform the rest of the plurality of
procedureswiththe serverdevice. Thus, therestof theplurality
of procedures between the memory card and the server device
can be performed based on the acquired information. As a result,
various forms of communication can be realized.

Here, beforethereceivingunitreceives thestartrequest,
the activating unit may supply power to the memory card, and
stop supplying power on reception of an instruction by the
communication unit, and before the receiving unit receives the
start request and while the activating unit is supplying power
to thememory card, the communicationunitmayobtain information
necessary to perform the initial procedure, from the memory

card, and then instruct the activating unit to stop supplying
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card is conpleted. Here, before the receiving unit

receives the start request and while the activating
wanbas/usesuppl yi ng power to the nenory card, tRET/IP2004/016504

comuni cation unit may perform authentication with the

menory card, and if the authentication is successful,

the communi cation unit nmay obtain, fromthe nenory

card, the information necessary to performthe initia
popépCLIUtBe mBfotheRatkAStruct the activating unit to

stop supplying power. According to this construction,

the Z(@gé)iﬁc? ESEQ I?1a1|s c‘:je"é&?uc‘:’f{&'lm,”%h%'?n% irlfthEéIBH M device
necessary 10 peF?ornw?%e Inirtralr’ procedure in advance,
fromthe nmenory card, after performng the L

obtginentheat REATRAERORhBEABRBAYY chPdPEThersf the, ippsial
initial procedure can be perforned between the nobile

préoecdunal inezdeenaad fhemsehwemeneviceausdi.nghelrefore, the
obt ai ned i nformation, concurrently with the boot

in PPES Al byt 8 RBFO L GRS Ghe dl BUS webRer REGRI3AIY terminal
i nformati on can be prevented from bei ng obtai ned by an

i1l egal qivice. Further.nore, .this,enables the. .
S L AT 5 T G5 G Fe S Pa o P B B R bR aFRRE Lon
with a case where the conmuni cationis started after _
congler pREly ek ithe dpotherreabigncaf d-he megipslveragd. This
Here, the server device nay be an automatic ticket
endglal €s ithet@nmth Bdatai o dhedudtingnthapdutrb@ ity of procedures
communi cation maybe related to a fare adj ustnent
to W' Pbted earlier, when compared with a case where the
communication is started after the boot operation of the memory
card is completed.

Here, before the receiving unit receives the start request
and while the activating unit is supplying power to the memory
card, the communication unit may perform authentication with
the memory card, and if the authentication is successful, the
communication unit may obtain, from the memory card, the
information necessary to perform the initial procedure, and
then instruct the activating unit to stop supplying power.

According tothis construction, themobileterminal device
obtains the information necessary to perform the initial

procedure in advance, from the memory card, after performing

the authentication with the memory card. Therefore, the initial
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According to this construction, when the nobile

term nal device receives the start request fromthe
waunbwsrmasdes ticket gate, the initial procedure sCTUP®04/016504

pluralityof procedures that are related to a fare

adj ust ment operation can be perforned between the

nobil e term nal device and the automatic ticket gate

concurrently with the boot operation of the nenory

préakdurihtsn RS IR £ PEiRESAL heMdvL PE 1aplRiedevice
earlier, when conpared with a case where the

d
an§RIFILERL OS5 ST 7L e hoal 9B,

ry car e server
may be a cash i ster |nstalled at a_shop, and the
CoRGHEURNERY] %htlmtgﬂeoéom eperrtbor Pajhenreppry card. Thus,
purchase nade at the shop. According to this
theansdesed 1 in fshera tiike oahibe preventeld dewindeeimsrebtadned
the start request fromthe cash register, the initia

by péﬁ ced ?ﬂé?a?f akhe cRl, Ukl hrehorReocC %‘Flﬂirse enblaksaife

related fo the paynent can be perforned between the
erm pal . devi ce_and .t ster

, h
colBRanERERPRy B PR CRECREE0ReF Liren BheRnEoRBRSRg with a

card. This enabl es the conmuni cationto be conpl eted
caganmhiegie thhewmevmisedd-om 1 H s&agdes ahkee thigeboot operation
communi cation is started after the boot operati onof
of t hkemaamoyycaarddisoapheleeddThe object is achi eved by
a nobile term nal device that has a nodule built-in.

The I@@Pél ecﬂ@@@ﬁ%r @%\(7’1%% ﬁﬁ? Be S BRIt HEM X8 ticket gate

constit Ut e a radi o conmuni cation system Here, the
inggaiiedatatralnstatlon,andthecommunlcatlonmayberelated
to a fare adjustment operation.

According to this construction, when the mobile terminal
device receives the start request from the automatic ticket
gate, the initial procedure of the plurality of procedures that
are related to a fare adjustment operation can be performed
between the mobile terminal device and the automatic ticket
gate concurrently with the boot operation of the memory card.
This enables the communication to be completed earlier, when
compared with a case where the communication is started after
the boot operation of the memory card is completed.

Here, the server device may be a cash register installed

at a shop, and the communication may be related to a payment
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term nal device conprises :a receiving unit operableto

receive a start request fromthe server device, where
wOheosauaes request requires the nobil e term naPCUEP00€016504

t he nodul e, and the server device to start

comuni cation including a first procedure and a second

procedure; an activating unit operable to activate the

nodul e, when the receiving unit receives the start

foregugatenaBe Aafibr gt €AAMHRALEAti on unit operable to,
when the receiving unit receives the start request,

per rmthe flrs roced th th Server dev.
eTebhEry 8 RSk adRt BR R st iLna
nDduIe is activated, perforn1a boot operation, 1Owhere
dey hge berfEe bpes dihe s tiag thsraBeAEdL EocHR® «R9ly TRdis tege the
first procedure between the first communication unit
inabdtlal pecseiduere slevhe el vard ia yset prndcedmresittatt are noilbted
operabl e to, when the boot unit conpletes the boot

to OPRE abh PRenPeLhAr BL DEr86FRABE BLOGERAHN €nWi &Bb&hl@ termlnal

server devi ce. Accordlng to this construction,

ile te evi ce recelve art re uest
Gt S POAd e PO R TRARLET STETT FETE bF B e ket ﬁgeratlon
performed between the nobile term nal device and the
of shpwematsiterd c Fhégraraitliap Wie Ronpanieat lopdiades eampieted
the nodul e. This enables the comrunication incl uding
eathtet| relier@nsbrgeed wirdcaddses witebe Wonpoaitiication is

earlier, when conpared with a case where the

st &Py Rir¢aLd Ofe b%o%tcﬁféleadci%ﬁ &F the memory card is completed.

The object is achieved by a mobile terminal device that
has a module built-in. The mobile terminal device and a server
device constitute a radio communication system. Here, themobile
terminal device comprises: a receiving unit operable to receive
a start request from the server device, where the start request
requires the mobile terminal device, the module, and the server
device to start communication including a first procedure and
a second procedure; an activating unit operable to activate
thenmdule,Whenthereceivingunitreceivesthestartxequest;
and a first communication unit operable to, when the receiving
unit receives the start request, perform the first procedure

withtheserverdevice. Themodule comprises: abootunit operable

to, when the module is activated, perform a boot operation,

10
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the boot operation of the nodule is conpleted. Here,

the second procedure by the second communi cation unit
waoayosioasdeside aut henti cati on. Accordi ng to thi SPCT/JP2004/016504

construction, when the nobile term nal device receives

the start request fromthe server device, the first

procedure can be perforned between the nobile term na

devi ce and theserver device concurrently with the boot

wheper aheopost bperf@duheis pBirFoenabl eeni@rently with the
comuni cation I ncluding the authentication to be

I e a_ case where t
fl%ggp ﬁ%%% ﬁ%%i%séVegﬁ %h zﬁgﬁgfhew%ﬁJhl%ﬁ§ﬁ%i|%ﬂ%iifo the
the modul e is conpleted. Here, the nodul e may be an
Sergpr ¢E¥b?§vnén@oatﬁ?§°86n§?@ﬁépﬂ8ﬁtlﬂﬁeHnﬂﬁeOﬁﬁﬁﬁbée to,
term nal device receives the start request fromthe
wheervize lwvi aeit heorip Yestegpridee durcd opre st iper,f perEdrm the
bet ween the nobile term nal device and the server

seésﬂa0§r5@eau£éew&ltyl whEhskhgehoakvoperation of the LS
. Thi's enabl es t e connunlcatlon i ncl udi ng the

aut ntlc tio be co eted earller C.
BB Bnlh S8 T e AP HR T BpEhinal
the boot operation of the LSI |s conpl eted. The obj ect
deyicqcrpesrdythe sdaydr reaupes EpaBt RSy er fedilge, the
comuni cation systemtogether with a nobile term na
first procedure can be performed between the mobile terminal

device and the server device concurrentlywith the boot operation
of the module. This enables the communication including the
first and second procedures to be completed earlier, when
compared with a case where the communication is started after
the boot operation of the module is completed.

Here, the second procedure by the second communication
unit may include authentication.

According to this construction, when the mobile terminal
device receives the start request from the server device, the
first procedure can be performed between the mobile terminal
device andthe server device concurrently with the boot operation
of the module. This enables the communication includihg the
authentication to be completed earlier, when compared with a

case where the communication is started after the boot operation

11
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device to which a nenory card is attached. The server

device transmts a start requestto the nobile term na
wdevistiasesr equi re the server device, the nobil @CT/JP2004/016504

term nal device, and the nmenory card to start

conmuni cation includinga pluralitoyf procedure.s

According to this construction,the server device can

issue a trigger to the nobile term nal device for

of StRet hbGutOMMYNLEALIBReW. .t h the nmenory card. The above
object is achieved by a nenory card attached to a

mobi} g4 erm 03}, deyl.cg, Thg.mppi eyt er m nal - devi ce
activates e Nnenory Car d°when recéiving a start
request froma server 12device, where the start ,
r eqUARROF &Y testhhe FRIMDTSNCERIRR , MREtnbhE mMOidientgaminal
device, and the server device to start comrunication
devheé uthawyiveed itlst spaatedarneeandirse cidnsl guroceaddend cEhethe
menory card conprises : a boot unit operable to

£1PEF FOF & ROt OP U A BT IR e WRIIPHNCABSiNe terminal
activated, where the boot operation is perforned

concurrently with the first proc q€%e.g t n_ the .
AT BT PRI Rl AT A8 itk T e S e L B Bd o ghgpgration
conmmuni cation unit operable to, when the boot unit
of ctiapl kP s Thespbopebbper AheoRCIBERLERHLPRe186dB8AdNg the
procedure with the server device. Here, the second
aupiecedcsei by tddeamplicaaid @adiidr mhanncobngared with a
aut henti cati on.
case where the communication is started after the boot operation
of the LSI is completed.
The object is achieved by a server device constituting
a radio communication system together with a mobile terminal
device to which a memory card is attached. The server device
transmits astart request tothemobileterminal devicetorequire
the server device, the mobile terminal device, and the memory
card to start communication includingaplurality of procedures.
Accordingtothisconstruction, theserverdevicecanissue
a trigger to the mobile terminal device for starting
communication with the memory card.
The above object is achieved by a memory card attached

toamobileterminal device. Themobile terminal deviceactivates

the memory card when receiving a start request from a server

12
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According to this construction, when the nobile

term nal device starts to supply power to the nenory
woanwh/o4s468 first procedure can be perforned beraeaPobirel6504

nobil e term nal device and the server device,

concurrently with the boot operation of the nenory

card. This enabl es the conmmuni cation including the

first and second procedures to be conpleted earlier,

dees, Gandas adh Wigth & ¢agacwher8qtee s oMM NGO Ralrs, the
started after the boot operation of the nodule is

ompl et ed. The .obj.ect Ls.achie .

nof SR FePindlaaPeiiPoor i SORT PoavEs Bevie to gFaSa
device to which a nmenory card is 13attached. The

coppph i g2t Ephilmarl uddvidce fARE TP TRISABIT RV 85 2 HiRd PrgFgdure.
a radi o conmuni cati on system Here, the program causes

Tha wanpay eratd q@aipnisest epdwat nedal vipegabdteatb perform a
request fromthe server device, where the start

bobfAYSStat £OHI ESnt PR-MRBLLEyt eaPENAL devi¢8teliNewhere the
server device, and the nenory card to start

boconnuniCﬁtgon.gnclu ig@ a gguralgtﬁ gf gngﬁeg re§:r t

Gt PRAT OB nkbr 5 RardCORRRREHELY: Hrthr ChGedirs
recei ved; and performng an initial procedure of the

rre¢ediare thebiepr okbadurebibet eERinpé deviee gadj EBegfgrver
the nobile term nal device, when the start request is

devece] venld #Accomdinfjchdibhi antonspenabilentonwhehebhehe boot
nmobi | e term nal device receives the start request from

unf@%oﬁ?f@%éé%ﬂé@ﬁxﬁ§Bﬁeration,perfOﬂnthesecondprocedure

with the server device.

Here, the second procedure by the communication unit may
include authentication.

According to this construction, when the mobile terminal
device starts to supply power to the memory card, the first
procedure can be performed between the mobile terminal device
and the server device, concurrently with the boot operation
of the memory card. This enables the communication including
the first and second procedures to be completed earlier, when
compared with a case where the communication is started after
the boot operation of the module is completed.

The object is achieved by a computer-readable program

applied to a mobile terminal device to which a memory card is

13
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initial procedure is perfornmed between the nobile

term nal device and the server device concurrently
Woi2005/0ubuss8 boot operati on of the nenory card. TRCS/JP2004/016504

enabl es the conmuni cation including the plurality of

procedures to be conpleted earlier, when conpared wth

a case where the communication is started after the

boot operation of the nodule is conpleted. The

ateheneabj esk MdbLACKI e¥eHRYad EGeRheebndeadaRireRFOERTce
applied to a nmenory card that is attached to a nobile

cohELTLNEL deyhaso: oINRAPRLLE hermnal, devee gl Yaltesan

€ nenory car €n recerving a-start requést Trom
server device, where the l4start request, requires the

Cangad iy CeRPHICLH RBBE PEMtGRNSL  deRAETIntha hRert request

server device to start communication including a first
fromoceduserved dewboondviproe dthe etaldr eeduatpregudames the
causes a conmputerto perform steposf :perform ng a boot

moBPEE atd A e RSN JTERRE Vs £AF &l ide@Ed Vah80the memory card
concurrently with the first procedure between the

to 2P 'E Ler ”i‘}'cag%"‘ g agd LDE SEHYRLG8YLC8r ANd o qures;
per?B n1%g the“getbnd BF 3gau9e between tHe neﬁo?y !
card and the server device, when the boot operatioins

ackbvipterIddhnBenrdyipid hied onstordt reauenhes raeeived;
nobil e term nal device receives the start request from

and heesfovBindeanceénithelf proetefnoeedtr €hies ppartainmgdof

between the nobile term nal device and the server
pré8¥hGLe § OHEHTLEENH e Wl d MG hAU QRRT #hicOROBfi1e terminal
device, when the start request is received.

According to this construction, when the mobile terminal
device receives the start request from the server device, the
initial procedure is performed between the mobile terminal
device and the server device concurrentlywith the boot operation
of the memory card. This enables the communication including
the plurality of procedures to be completed earlier, when
compared with a case where the communication is started after
the boot operation of the module is completed.

The aboveobject isachievedbya computer-readableprogram
applied to a memory card that is attached to a mobile terminal

device. The mobile terminal device activates the memory card

when receiving a start request from a server device, where the

14
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the nenory card. This enables the comuni cation

including the first and second procedures to be
woanploassesl earlier, when conpared with a case ROBOR200HE16504

conmuni cation is started after the boot operation of

the nmenory card is conpleted. Brief Description O The

Drawings Fig. 1 is a schematic viewillustrating a

radi o communi cati on systemrelating to the best

st&f‘jeOgéaﬁégtoiegﬂﬁr@%_e%ﬁ@t meR¥eRt caRd, Fh@ mdbile terminal
illTustrates information stored in a nenory card.

oedihdah B ap 088 SLERIET AR i assgn dnciuaing

nr cat1on sys
relating to the enbodi ment of the present invention.
a Figst4precadpieeandbhesshoRingracedreet ofegeyr 4f program
travel between specific stations . Figs . 5A and 5B
cab bl atdamip tteif t OWetFarin 4 1dpisd f aberd oanfiage adpuspeeat ion
operation perfornmed by the radi o comunicati on system

o SndRchS Bl e Lo o YERINRN ivar
prgge “gégg%%ggﬁﬁyﬁbgg#%saiga%ggﬁihgltggvg%%ta%gb%ggngggve;
device; and performing the second procedure between the memory
card and the server device, when the boot operation is completed.
According to this construction, when the mobile terminal
device receives the start request from the server device, the
first procedure is performed between the mobile terminal device
and the server device concurrently with the boot operation of
the memory card. This enables the communication including the
first and second procedures to be completed earlier, when

compared with a case where the communication is started after

the boot operation of the memory card is completed.

Brief Description Of The Drawings

Fig. 1 is a schematic view illustrating a radio
communication system relating to the best embodiment of the
present invention.

Fig. 2 illustrates information stored in a memory card.
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The radi o communi cation system1 is used for exam ning

a ticket at a station of a railway conpany. Here, each
weneaisicasuedf the railway conpany i s associ at ed RCTAP04/016504

particul ar station identifier, and provided with an

automatic ticket gate. A user takes a nobile term na

device 120 to use a train service provided by the

rail way conmpany. A nmenory card 100 is inserted into an

i nsefidyons 3504 i h6ldR gTRRi he1ustFhadhgde Wi thdbtion of
The menory card 100 is i'ssued by the railway conpany.

By the insertionof.the nenory car.1d00,, t mobi | e .
ehglr el B RO SR T U I Y L G lpogment of
anda preEa[d card. The nenory card 100 is a storage
theepreaeRhciO¥PAEL8R-1 C. The nmenory card 100 nakes use
of a radio communication function of the nobile
ternihql Mdewi aefd28,tdiol parfawimaat fenti £at idrain travel
encrypted comuni cati on, and prepai d account

beg@g@gegsggif&&hsggtgghgnatic ticket gate. In the

present enbodi nent, radi o communication is conducted

in a_ frequenc d.f 13 .56 . The. nmobil.e_term na
dovi BRSS9 Aol it Mo BBRRGs T oREE Py ing 2
the nenory card 1 Accordingly, the nenory card 100 and
faraadiptinenteprienalt Lgavbeel apged dynbhe Feed q gogapaigpeion
an el ectronotive force by
system.

Best Mode for Carrying Out the Invention
1. OVERVIEW

Fig. 1 is a schematic view illustrating a radio
communication system 1 relating to the best embodiment of the
present invention.

The radio communication system 1 is used for examining
a ticket at a station of a railway company.

Here, each station of the railway company is associated
with a particular station identifier, and provided with an
automatic ticket gate.

A user takes a mobile terminal device 120 to use a train
service provided by the railway company.

A memory card 100 is inserted into an insertion slot in
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radio communi cation, unlike a wireless IC tag and the

i ke. Here, radi o conmunication can be conducted in a
wobnrewgwasuey band of other than 13.56 MHz. The nBADAY2004/016504

card 100 stores information relating to a paynent,

such as prepaid account information show ng an anount

of noney the user can use . Fig. 2 illustrates

information stored in the nmenory card 100. 17The

thEED6 Y1 S h-10) NakA &I ARAJe TAECAchOFy SELFU NDO is issued
information . The storage area is divided into areas

b 2%% 202, 203 and 204 that are respectively identified
Y pyReoF FESBORAPRYPAPEa i dentifiers . Values of the area
identifiers corresponding to the areas 201, 202, 203

and Pohgi@sesdpgast ¢§ehe mgmoryt qprd LAPedhaiaok ble terainal
the present enbodi nent, the nmenory card 100 can

depio¥i ansefecttoohs df ekedtmsetst qasndndna elregdaiohicard.
nmoney service. The electronic ticket service and the

el e%lﬁ@@de‘ind’?é}‘%)é CE¥bCs; o Sbes RChL Y By ir?@fﬁcﬂ{ﬁ%%n IC.
entl two . 1

by service I den iers of one an The area 2

stores the service Hgﬁptifiersof t he serches t he

nerm':F]g,«e ASPEHFRh biafes use of a radio communication

function of the mobile terminal device 120, to perform
authentication, encrypted communication, and prepaild account
management with an automatic ticket gate.

In the present embodiment, radio communication is
conducted in a frequency band of 13.56 MHz. The mobile terminal
device 120 includes a battery, and supplies power to the memory
card100. Accordingly, thememory card100 and themobile terminal
device 120 do not need to generate an electromotive force by
radio communication, unlike a wireless IC tag and the like.

Here, radio communication can be conducted in a frequency
band of other than 13.56 MHz.

The memory card 100 stores informatiop relating to a
payment, such as prepaid account information showing an amount
of money the user can use.

Fig. 2 illustrates information stored in the memory card

100.
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The area 202 stores information relatingto the

el ectronic ticket service. In detail, the area 202
woenars@g3smal i dity information, a first station PCT/JP2004/016504

identifier, a second station identifier, and an

on-station identifier. The validity information shows

a period of validity of the commuter pass function,

and i ndi cates Cctober 10, 2003, for exanple . 18The

firsthst abheryl deitd f166 and thesseeqpd st Ofbr storing
identifier 1déntity stations between which the user

an t avel wi t hout paying an extra fare, when using
lnf Hifit er pass function . The on-station identifier
|dent|f|es a station at which the user gets on
t r ai Phe EHeommuss paeicohs | Hentded em o agepst ehby ?eih? 203 and
automatic ticket gate installed in the station at
200htBAtt BeeUsess pgeits vyl yt hieldrial fiedyby adboresponding area
conmuni cation. The area 203 stores information
: 0 the electronic noney service, specifically,
ldéﬁ{ﬁg%Q?%entifier A shop identifier identifies a shop

SRR T AR R R MR R T W
a paynent,
201, 202, 203 and 204 are respectively one, two, three and four.

In the present embodiment, the memory card 100 can provide
an electronic ticket service and an electronic money service.

The electronic ticket service and the electronic money
service are respectively identified by service identifiers of
one and two.

The area 201 stores the serviceidentifiersof the services
the memory card 100 can provide.

The area 202 stores information relating to the electronic
ticket service.

In detail, the area 202 stores validity information, a
first station identifier, a second station identifier, and an
on-station identifier.

The validity information shbws a period of validity of

the commuter pass function, and indicates October 10, 2003,

for example.
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specifically, prepaid account information. The prepaid

account information shows an anount of noney the user
woamsugses Here, the nenory card 100 recei ves aPODMRI004/016504

supply fromthe nobile term nal device 120, and can

operate only while receiving a power supply. The

menory card 100 makes use of radi o comruni cation

performed between the nobile term nal device 120 anadn

aut orleé i €138t el ant eigderenier anst AnoONsasehgektaRion
a train, the user holds the nobile term nal deV|ce 120

1d8%€?§%%9:$%% au? I&opicﬁ FQQ&?VHE&&?%%%Q Qﬂﬁ%ﬁravel

conmufi ca
the nenory card 100 t hr ough the nobi | e ternlnal devi ce
wigbeut TRA¥IPEhENa et ife4e cRdteyateing i FB8aCorAEfeR Pass
identifierof this station into the area 202 in the
fumebboy.card 100, and opens. The user goes through the
automatic ticket gate to enter the station, gets on

t he thQidh- JvavRl s iQed tdestrnaliban i 3t akl Qrbtaﬁfh%rg%ttswhlch
off the train at the destination station. To exit the

thde&ténatégn 8tat|g 51 the user holds the nobile
Ternina?-device®120%Eose to an automatic ticket gate

140 which is installed in the destination station.
Theon-stationidentifieriswrittenbyanautomaticticket

gate installed in the station at which the user gets on the
train, by radio communication.

The area 203 stores information relating to the electronic
money service, specifically, a shop identifier.

A shop identifier identifies a shop at which the user can
do shopping using the'memory card 100.

The area 204 stores information relating to a payment,
specifically, prepaid account information.

The prepaid account information shows an amount of money
the user can use.

Here, the memory card 100 receives a power supply from
the mobile terminal device 120, and can operate only while
receiving a power supply.

The memory card 100 makes use of radio communication

performedbetween themobile terminal device 120 andan automatic
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The automatic ticket gate 140 perforns a fare
adj ustnent operation with the nmenory card 100 t hrough
woheosrabicke ternminal device 120, if necessary. PTNAPI0as/@16504
adj ust ment operation is described |ater. The nobile
term nal device 120 supplies powerto the nenory card
100. 2 . CONSTRUCTION Fig. 3 is a block diagram
illustrating a construction of 20the radio
tiekehugatati on system 1 relating to the enbodi nent of
the present invention. 2.1. THE MEMORY CARD 100 The
menory i 1000k 81 sRohld el LY £easli ULRd Bye A h%FiL&s the
a ROM a RAM and the | Functions o o th
100 are realize ucha ,manner tha e
nof 18 erafidL Bt i S spatorusPigtan siokes sate
in the ROM A transfer unit 101 transmts/receives
instabledtionthe/ $Eehione nobile terninal device 120. A
boot unit 102 perforns a boot operation of the nenory

car drid) Guuthne thioott iepeitalgaar cdmafini Matded! woR@r @hbORemory
perfornmed when the nobile term nal device 120 starts

caﬁyppéy'EHIBQ&ﬁrthg fla® ! é&ﬁ%ﬂéi3%%%1é@“ﬁ£5"“Thus, the

operation includes initializati

automaticticketgatewritesastationidentifierof thisstation
into the area 202 in the memory card 100, and opens.

The user goes through the automatic ticket gate to enter
thestation,getscnlthetrain,travels1x)adestinationstation,
and gets off the train at the destination station.

Toexitthedestinationstation;theuserholdsthenmbile
terminal device 120 close to an automatic ticket gate 140 which
is installed in the destination station.

The automatic ticket gate 140 performs a fare adjustment

~Operation with the memory card 100 through the mobile terminal

device 120, if necessary.
The fare adjustment operation is described later.
Themobileterminaldevicel20suppliespowertothememory
card 100.
2. CONSTRUCTION

Fig. 3 is a block diagram illustrating a construction of
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of the RAM and a register, and |oading of a program

The nmenory card 100 operates only while receiving a
woawsro436ppl y from the nobile term nal devi ce BRD/IP2004/016504

Here, the nobile term nal device 120 supplies power to

the menory card 100 only when the power supply is

necessary, thereby reduci ng power consunption . Wen

conpl eti ng the boot operation, the boot unit 102

th8ULRYLS 8ohRAhicaRbLat isggteﬁt hceetatting Webiche embodiment
term nal device 21120 through the transfer unit 101.

aut hentication unit 103 perforns nutua
OfQg?ﬁeﬁ{?ggP%oﬁn%FP%lPﬁé automatic ticket gate 140
through the transfer unit 101 and the nobile term na

2. YeviBE NMBMORYhEARDt REAti cation unit 103 prestores a
secret key. This secret key is identical to a secret

key Bhemethdny thedad®ust$gedl £kesl gatenbA( tutdet by a CPU,
t he nmutual authentication is conducted using

a RBIEes PREN QHEUEheaEEEEUt?%ﬁ&k@BngeBEn?ﬂeFﬁeh§§§|Egrd 100

9798-3. According to the ree- pass nutua
aut henti cation, .two parties each j e whet her the
ar gt hasi b ket A el (85 € 10 G4Y BReleRorn afgordance
_decryption of a random nunber . The three-pas s nutual
wiblt heppituteonPirognen exprainéd thed&OMi-l in the

present description.
A transfer unit 101 transmits/receives information

to/from the mobile terminal device 120.

A boot unit 102 performs a boot operation of the memory
card 100.

The boot operation is an initial operation performed when
the mobile terminal device 120 starts supplying power to the
memory card 100l The boot operation includes initialization
of the RAM and a register, and loading of a program.

The memory card 100 operates only while receiving a power
supply from the mobile terminal device 120. Here, the mobile
terminal device 120 supplies power to the memory card 100 only
when the power supply is necessary, thereby reducing power
consumption.

When completing the boot operation, the boot unit 102

outputs a boot completion notice to the mobile terminal device
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When the nutual authentication is successful, the
aut hentication unit 103 sends an authentication
woangsloasde®n notice to an informtion managi ng BATAPAOH#016504
The informati on managi ng unit 104 stores information
i ndi cating the functions of the nenory card 100, as a
commuter pass and a prepaid card (shown in Fig. 2).
Here, the information managing unit 104 outputs

120ntRrBRYhORNSt FadsiFBreagh tof otthe areas 201 to 204 in
response 22to an area read request fromthe automatic

tiCkﬁ%a%%%%n%4%atéG%%n£@?O5g@yfgﬁﬂéﬁhﬁﬁgfghggeﬂﬁﬁgﬁtion
104 StOres Information T nto correspondi ng one of the
areas 201 to 204 in response to an area wite request

withobhe rutenarhe i tlefekefapitld L 4B ronghatde teggster unit

request includes an area identifier of an area in
10Whanl thgquesbidei hbomimbilodevicst aR2@d. An area wite
request includes a value to be witten and an area

i denth&i gheRdnn-af e8houwhichoshgr¥atyebs hosBeret key.
witt.en Here, the area 201 is used irrespective of

LBl L0EeL Y I LN LD A 08 15 S8 ha 10

aut hentication unit 103. \Wen receiving a service read
theegubspatifetigketngiténlAfinagi ng unit 104 transnits a

service read response which includes information

st origelré n tthe anedufll avthemtsicwtdenvhish conducted using
three-pass mutual authentication defined by ISO/IEC 9798-3.

According to the three-pass mutual authentication, two
parties each judge whether the other party has an identical
key by encryption and decryption of a random number.

The three-pass mutual authentication is not explained in
detail in the present description.

When the mutual authentication is successful, the
authentication unit 103 sends an authentication completion
notice to an information managing unit 104.

The information managing unit 104 stores information
indicating the functions of the memory card 100, as a commuter
pass and a prepaid card (shown in Fig. 2).

Here, the information managing unit 104 outputs

information stored in each of the areas 201 to 204 in response

22



has issued the service read request. A service read

response includes a service identifier stored in the
wane®/ 02968 | n t he present enbodi nent, a servi CRBCTARZ04/016504

response fromthe information managing unit 104

i ncl udes val ues of one and two . A source which issues

a service read request is mainly the nobile term na

device 120 in the present enbodi nent. 23The

tol &#hospBhi Pz HBPAGLATtURFbN1RACr ueehStal @hedeteaddte 140.
request for the areas 202 to 204, before receiving an

t t L.on, conpl.etion noti. ; : :
AL 8 3R 1 bR R AT T e BpnEni o BEOHRE dnformaion into
managi ng unit 104 outputs an operation conpl etion
2 FRFFeEPeRIing Prdidfe ther ArRaS d8%i Ee 1%b, Inw&snamse to an
menory card 100 and the automatic ticket gate 140
arcanpretesragfiase adpusthentbudapeedtiiconickere gattke 140 .
i nformati on managi ng unit 104 recogni zes that a fare

5 adj ugt Bl ORI At d st GOIlRies anhgRat RERReRAE of an
account information is updated. An encryption unit 105
m_t he informtion

argans K6 oTRa-Ear g REMEECPE (Rey TOrBRed I t he
aut hentication unit 103, and outputs the encrypted

An area write request includes a value to be written and
an area identifier of an area to which the value is to be written.

Here, the area 201 is used irrespective of whether the

10 information managing unit 104 receives an authentication
completion notice from the authentication unit 103.

When receiving a service read request, the information
managing unit 104 transmits a service read response which
includes information stored in the area 201, to a source which

15 has issued the service read request.

A service read response includes a service identifier
stored in the area 201.

In the present embodiment, a service read response from
the information managing unit 104 includes values of one ana

20 two.

A source which issues a service read request is mainly

the mobile terminal device 120 in the present embodiment.
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information to the transfer unit 101. A decryption

unit 106 decrypts information fromthe transfer unit
waQaosugs4sg t he secret key, and out puts the decPgpirzo4/016504

information to the information managing unit 104 . A

reception unit 107 receivesa power supply fromthe

nobil e term nal device 120. Wen the reception unit

107 receives a power supply, all of the necessary

COMRQRE %%o‘%%/n%‘l%n”ﬁ%%&i%@f Qn}_@,ol@ﬂeréiaﬁfg egh 24wé4 hreaq
power. 2.2. ILE TERMNALC DEVI CE 120 The nobile

termnal devjce 120 is nstit b CPU
e r‘['Ialn%OFhet ?k&r?ﬁﬁ}cgi%gns£8f L%(ﬁg’ rm%ﬁ%loé: e??nc%%ykna an
device 120 are realized in such a manner that the CPU
autdysertdtasdion scomlddrion wpthce Tompiher apEbgrhnratopRADLL
in the ROM A comruni cation unit 121 perforns radio
103comruni cati on. The communi cation unit 121 transfers
received information to a corresponding destination
A T eSS iU j%ﬁ% Ehs §m§t§%ﬁyhﬁﬁabgﬁgthﬁiﬁrléiQﬂﬂtputs
tge nepnry card 100, "and stores the fead service
identifier. In_detail, the response unit 122 . .
an TSI En B B B TTUEEL PG PHE-henErym btk 456100

through a transfer unit 124, and receives a service
120r,eatharedpgmngeemory card 100 and the automatic ticket gate

140 completes a fare adjustment operation.

Here, the information managing unit 104 recognizes that
a fare adjustment operation is completed, when the prepaid
account information is updated.

An encryption unit 105 encrypts information input from
the information managing unit 104 using the secret key stored
in the authentication unit 103, and outputs the encrypted
information to the transfer unit 101.

A decryption unit 106 decrypts information from the
transfer unit 101 using the secret key, and outputs the decrypted
information to the information managing unit 104.

Areceptionunit 107 receives apower supply fromthemobile
terminal device 120.

When the reception unit 107 receilves a power supply, all

of the necessary components of the memory card 100 are supplied
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The service read response includes theservice

identifiers which indicate the services the nenory
woanw/0i®@s can provi de. The response unit 122 sPOTAB200He16504

received service identifiers . Wen receiving the

service read response, the response unit 122 sends a

power supply stop instructionto a power supply unit

123. When receiving a start request fromthe automatic
withckewe?Zbgate 140, the response unit 122 sends a power

supply start instruction to the power supply unit 123,

2.@ndMéEﬂﬂﬁ”EEﬁM%ﬁAﬁchQEkEdQQBnt to the automatic

ticket gate 14 he response unit 122 receives a
servjce canfirmation request including a service
i dent ¥ i1k SriH@ ey ComaCre 1P ckeCpt el iied Y anGPU,
of the service identifiers stored in the response unit

a ROI2, a3 BAMesnfitthé Iekei vingchisesvofetheadobéipoheeminal
is identical to the service identifier included in the

5 devieeinmy ages yeaeicenfis MidOR hefHestthi P HLERRNSBerates
unit 122 transmts an affirnmative service confirmtion

. i f d L Vi t

in [ £EROPAE IO P B SSRDREe L, B FOHOT Lo R s L Bou.
unit 122 transmts a negative service confirmation )
r es JorfSE b g b deride 16 PRETPERTesREdOsepPReRICation.

The communicationunit 121 transfers received information
to a corresponding destination.
10 A response unit 122 reads a service identifier from the
memory card 100, and stores the read service identifier.
In detail, the response unit 122 transmits a service read
request to the memory card 100 through a transfer unit 124,
and receives a service read response.
15 Theéervicereadresponseincludestheserviceidentifiers
which indicate the services the memory card 100 can provide.
The response unit 122 stores the received service
identifiers.
When receiving the service read response, the response
20 unit 122 sends a power supply stop instruction to a power supply

unit 123.

When receiving a start request from the automatic ticket

25



10

15

20

When receiving a power supply start instruction, the
power supply unit 123 starts supplying power to the

wornsrog34ear d 100. Wien receiving a power suppl pCSiUP04/016504
i nstruction, the power supply unit 123 stops supplying
power to the nmenory card 100. The transfer unit 124
transmts/receives information to/fromthe nenory card
100. When receiving an area wite response fromthe

ga@@nPiy,Céﬁg_}ggggh%% %%?ﬁSE%& %ﬁhkk;%§ ﬁ@%éfi§§p§f§_?gart

response unit e reception of the area wi
. response. The response unit 122 the nds ower .
indEREI0EGR (10T KbET BobRE, HpRtia tert 20 ed BfeEpits an
2.3. AUTOVATI C TI CKET GATE ;40 The automatic ticket
aclgadel ad@nert ateohpeat entepstém tonkert gegd b¢la CPU, a
ROM a RAM a door that limts entrance/exit to/froma

st atid, rédsbride hihke. 122neétoNseof at Beravtembheirmation
ticket gate 140 are realized in such a manner that the

re éé@pfﬁgiﬁﬁihgnﬁf%%E@%%%?f@éﬂkf%féyﬂn§fg PELYT MM omatic
ored 1n the comvuni cation uri t 141 per f or ns
_radi o conmuni cation. A response obtaining unit 142
ti¢kueatest?t request at regular time intervals
t hrough the comuni cation unit 141. If the nobile
t er Mifnanyde?itlee B2Irviisanitientidieadi steeadhin the response

unit 122 as a result of receiving a service read response is
identical to the service identifier included in the received
service confirmation request, the response unit 122 transmits
an affirmative service confirmation response showing presence
of a requested service to the automatic ticket gate 140. If
not, the response unit 122 transmits a negative service
confirmation response showing absence of the requested service.

When receiving a power supply start instruction, the power
supply unit 123 starts supplying power to the memory card 100.
When receiving a power supply stop instruction, the power supply
unit 123 stops supplying power to the memory card 100.

The transfer unit 124 transmits/receives information
to/from the memory card 100.

When receiving an area write response from the memory card

100, the transfer unit 124 notifies the response unit 122 of
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range of the automatic ticket gate 140, the nobile

term nal device 120 transmts an acknow edgnent to the
waunbwsrmasdes ticket gate 140 in replyto the star PCTAPes016504

fromthe response obtaining unit 142. \Wen receiving

the acknow edgnent , the response obtaining unit 142

suspends transm ssion of a start request until an

operation by the automatic ticket gate 140 is ended.

thglJfée BepEvss: ofhener 8£8L VI PItENBea3pKNOW, €48RERESHEABE unit
th nobi | e term nal deV|ce 120, the response

b nin nit 142 trans sServ
127 éﬁ%@tsg%g?h% RoBer SR EPhy nafoR et RER Y58 by B, kAR povex
whet her the nmenory card 100 can provide a partlcular
supptyieelit He22; the service confirmation request
i ncludes a service identifier. It should be noted that

2. 3. SEUvOMARTIdent ckiner cafEoneoshows an el ectronic ticket
service relating to the autonatic ti cket gate 140. -

The £185P9NsEmaRG Al Ny | Lald2 ugcej yesy acoc’ngp;&‘&ﬁ sgstem

confirmation response the nobile term devi c
o the transn1tted service éonflr '%eiimits

congorblrCaRRy 12, bBE, il o R&Hee o 680FS

affirmative or negative, reflecting the services the
enpeaney/eaid 100fram a station, and the like. Functions of

the automatic ticket gate 140 are realized in such a manner
that the CPU operates in accordance with a computer program
stored in the ROM.

A communication unit 141 performs radio communication.

A response obtaining unit 142 issues a start request at
regular time intervals through the communication unit 141.

If the mobile terminal device 120 is within a radio reach
range of the automatic ticket gate 140, the mobile terminal
device 120 transmits an acknowledgment to the automatic ticket
gate 140 inreply to the start request from the response obtaining
unit 142.

When receiving the acknowledgment, the response obtaining
unit 142 suspends transmission of a start request until an
operation by the automatic ticket gate 140 is ended.

Furthermore, when receiving the acknowledgment from the
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provi de . When the received service confirmation

response is affirmative, the response obtaining unit
wQ408050d3468t S an aut hentication instruction to BAT/JP2004/016504

aut hentication unit 143 . Wen the received service

confirmation response is negative, the response

obtai ning unit 142 outputs a closing instruction to a

door nmanaging unit 147 . \Wen receiving the

moBUl BefbirfahhPNgbPILEUGDIDON thEOMERENRr 8BRARSENg unit 142
obtaining unit 142, the authentication unit 143

Q tual authentication wth,the nor.y. card__ .
erBEEhELT S SR R B G Rk S 5 ot T8 frminar
term nal device 120. The nutual authentication is .
degdagut? @ du ST inee vasdhemEhei BRBArY raed pdxk o papvide
aut hentication. If the nmutual authentication is
a pactessafalk, stheiaat hentication unit 143 sends an
aut henti cati on conpletion notice to an account

managhAg, YRkt sdAdti ce '(:Entfti?fm%ti%‘il r@(&ﬁé@@ﬁh@ﬂh’dl%@, a service

fails, the authentication unit 143 outputs a closing
.din truction to the door managi ng unit 147. The account
TAMRRAGT G- unit 144 stores station identifying

i nformati on show ng a station at which the automatic

ti ckEE sém,@dlhg netegdhaltl egervice identifier of one shows

an electronic ticket service relating to the automatic ticket
gate 140.-

The response obtaining unit 142 receives a service
confirmation response from the mobile terminal device 120 in
reply to the transmitted service confirmation request.

The service confirmation response is either affirmative
or negative, reflecting the services the memory card 100 can
provide.

When the received service confirmation response is
affirmative, the response obtaining unit 142 outputs an
authentication instruction to an authentication unit 143. When
the received service confirmation response is negative, the
response obtaining unit 142 outputs a closing instruction to
a door managing unit 147.

When receiving the authentication instruction from the
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Here , when receiving the authentication conpletion
notice, the account managing unit 144 starts fare
wexensioaates on. To be specific, the account nmanagCmgrPni/016504
144 transmits an area read request including the area
identifiers of two and four, to the nenory card 100
through the nobile term nal device 120. The account
managi ng unit 144 receives an area read response from

reélg@ng@wmaqafi%glo@nierQQh thge Mabithentecaitiah unit 143
29devi ce 120. The received area read response includes

alidity infornmation. the fi t at j
pet BERIF et R BERBh oG b B HBbeT R Baagp ehroug
on-station identifier read fromthe_ area 202, and the
theaqmmun keadoin unditol fhiansh thealiobi b keiantrah depd.ce 120.
The account managi ng unit 144 judges whet her the val ue
of emlied oafuttdrel oraitadritarcadtdient i fiiser cenduateidat ueing the
identifier stored in the account managi ng unit 144

abé¥Ri Ebnt $oh8aSBHred-sLaki RAtLEENELELBLL bR 18hat i on at
whi ch the user gets off the train, hereinafter

referred_to as_an ff-s{&tign iEEntifler) aalls %‘ihinthe
2 raiige Speci TREULY (7C0SrbESBr e 171 sTUSTSEPONL
identifier and the second station identifier. If the
autheppbprtien ainiEmadBy Sendfe at couperahelt Hen uaPrrigiion
det erm nes that
notice to an account managing unit 144.

If the mutual authentication fails, the authentication
unit 143 outputs a closing instruction to the door managing
unit 147.

The account managing unit 144 stores station identifying
information showing a station at which the automatic ticket
gate 140 is installed.

Here, when receiving the authentication completion notice,
the account managing unit 144 starts fare examination.

To be specific, the account managing unit 144 transmits
an area read request including the area identifiers of two and
four, to the memory card 100 through the mobile terminal device
120.

The account managing unit 144 receives an area read

response from the memory card 100 through the mobile terminal
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the user needs to payno extra fare.|lf the judgnment is
negati ve, the account managi ng unit 144 determ nes
woheds/ubes user needs to pay an extra r . For erampPmp4/016504
it is assuned that the value of the first station
identifier is 110 and the val ue of the second station
identifier is 150. Here,if the valueof the o -station
identifier is 112 and the value of the off-station
detrdeat nbper is 130, both of the values of 112 and 130
fall wthin the range between 110 30and 150 As a
resu cqQunt._managin at _t .
user e chEER S50 At eRBRy "PabBobal okt hRE HIE' rhlRaity
. of the on- stathn identifier is 180 and the value of
infaemaEiony abref iufdnsitpitden 4d¢83bif iR, vipaeasiortggtation
does not fall within the range between 110 and 150.
id€ohsEfeenthy, thbeoacstantonahdghng furirt rddd fudgeshe area
that the user needs to pay an extra fare. Fig . 4 is a

20bargnyaphe §BeﬁhmaaaéeaﬁnEOEbegax%hoge&@Eanf§eﬁCkhécarea
two stations . For exanpl e, the user needs to pay a

20%are of 170 for a train travel between a station with
station identifier of 129 and a station with a

station identifier of 130 (see section 401). Storing

t hi STHQraceehie ManRging ouHtt Adfagiusgamwhether the value

of each of the on-station identifier and a station identifier
stored in the account managing unit 144 (which is to say, a
station identifier of a station at which the user gets off the
train, hereinafter referred to as an off-station identifier)
falls within a range specified by the values of the first station
identifier and the second station identifier. If the judgment
is affirmative, the account managing unit 144 determines that
the user needs to pay no extra fare. If the judgment is negative,
the account managing unit 144 determines that the user needs
to pay an extra fare.

For example, it is assumed that the value of the first
station identifier is 110 and the value of the second station
identifieris 150. Here, if thevalueoftheon-stationidentifier
is 112 and the value of the off-station identifier is 130, both

of the values of 112 and 130 fall within the range between 110
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determ nes an extra fare, with referenceto station
identifiers of stations specifying an extra distance.
woORodshe3aa8er is judged to need to pay an extraPCatIR2004/016504
t he account managi ng unit 144 determ nes the extra
fare with reference to the fare table shown in Fig. 4
The account managi ng unit 144 then subtracts an
anmount of the determ ned extra fare from an anount
an§ hOynby st he-Lnepal ¢ racgeudint @J&far@ltﬂmnﬁhfmqqmgas that
nanaglng unit 144 then 3itransnits an area wit
th regquest g ﬁ g g t he preﬁagd g%%ount |nfornat|on as a
eS0T oPCEREetiBt PRt PONCENG %t f8 &rea i dentifier of
four, to the menory card 100 through the nobile
t er MlowevelByiidetheoralee of e ohe rdidesbihier is 180
i nformati on shows a negative anount as a result of the
an8uti« actlvn oft RhecacCOuptatihoagi dgnubfietdds dogs, nhle value
transmt an area wite request. Instead, the account
of”ﬁ@éghBasUB'ott ]f%‘hls%ﬁd&n% GRST At dOShELEEEAN1 16 hAE 150
door managi ng unit 147 Al so, the account nanaglng
unit 144 recgbvesan ar a wite resp onSﬁ#from
d

CoRARGRGAELYd TB8 GAFOHGH PRBSHEBPI Bhcer ftdapugagrckhat the
120. Wen receiving the area wite response, the
us@tcoedds nhnaghkgaonektradfaeads an opening instruction
to the door
Fig. 4 is a fare table showing a fare for a travel between

specific two stations.

For example, the user needs to pay a fare of ¥170 for a
train travel between a station with a station identifier of
129 and a station with a station identifier of 130 (see section
401).

Storing this fare table, the account managing unit 144
determines an extra fare, with reference to station identifiers
of stations specifying an extra ‘distance.

If the user is judged to need to pay an extra fare, the
account managing unit 144 determines the extra fare with
reference to the fare table shown in Fig. 4.

The account managing unit 144 then subtracts an amount
of the determined extra fare from an amount shown by the prepaid

account information. The account managing unit 144 then
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managi ng unit 147 . Here, if the user is judged to
need to payno extra fare, the account managi ng unit
wQ4dosgasds an opening instruction to the door RamAPiINNg016504
unit 147. The door managi ng unit 147 opens the door
3 . OPERATION The follow ng part describes an
operation perforned by the radi o comruni cati on system
32Pigs . 5A and 5B illustrate a flow chart

tréﬂérﬁ‘f‘ﬁé Ay .agetah§r9f8§r%#Q@s@%ﬂ&fﬂ%@)ﬁ@?ﬁg?qg@ account

comuni cation system. I't should be noted

., procedureof steps. Sl 0 SI.Q needs to erformed . ...

0 TR Qpar S OH R R e SO COF SHEHLaent i Fler
station where the user gets off the train (i.e. the

of sfauy ontd ntiwhindmehe eatdnb®? cthrewgh fheemohplesterminal
installed) , but may not be perforned at the station

dewhes e1dthe user gets off the train . It is a procedure
starting froma step S107 which is perforned at the

st at] at ' S i Ofef 1 al it

LA S e BB R SR L B it e
user has traveled to the station, at i ch the user .

anGRRG B 12 HERE T b STREre Geiohe b BGHont behanaging
powetro the menory

unit 144 does not transmit an area write request. Instead, the

account managing unit 144 sends a closing instruction to the
door managing unit 147.

Also, the account managing unit 144 receives an area write
response from the memory card 100 through the mobile terminal
device 120.

When receiving the area write response, the account
managing unit 144 sends an opening instruction to the door
managing unit 147.

Here, if the user is judged to need to pay no extra fare,
the account managing unit 144 sends an opening instruction to
the door managing unit 147. The door managing unit 147 opens
the door.

3. OPERATION
The following part describes an operation performed by

the radio communication system 1.
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card 100 (step SIA). Because of the power supply, the

menory card 100 perforns a boot operation (step S102).
wolreos/aespl et i ng t he boot operation, the nenor pCTarPm04/016504

100 transnmits a boot conpletion noticeto the nobile

term nal device 120 (step S103) . Wen receiving the

boot conpletion notice, the nobile term nal device 120

transmts a service read request to the 33nenory card

100 s4£P 58104% - 55 N8 1RRMYM Lar #1 FPQHIANSM hSt@ating the
service read response including all of the service

identifiers_stor in the area 201 to.the.nobile

oD ) SRS 30 (Sbe,r 2458 SR haF PR buf et
device 120 stores the service identifiers included in
t he Tesbpudd bemdtssd thad ? aypredirend $heps stldhsto S106
supplying power to the nenory card 100 (step S106)

nedd®¥ €o Hhse B B be foirekeat ogarat 140 vihksthebatstar tonducted
request at regular tinme intervals (e.g. 20 ns) (step

at gﬁgatiém %e&%méhéi Tk A E%tt%réff QGiestal 8SUEL P HeNStation

omatic ticket gate 1 the nobile term nal device

in (G ShoaritRRehicREShEE: F85¢ ot il HETAaAST30 DUt may
suspends reception

not be performed at the station where the user gets off the
train.

It is a procedure starting from a step S107 which is
performed at the station at which the user gets off the train.

Here, it is assumed that the step S107 is performed after
the user has traveled to the station at which the user gets
off.

Themobile terminal device 120 supplies power to the memory
card 100 (step S101).

Because of the power supply, the memory card 100 performs
a boot operation (step S102).

When completing the boot operation, the memory card 100
transmits a boot completion notice to themobile terminal device
120 (step S103).

When receiving the boot completion notice, the mobile

terminal device 120 transmits a service read request to the
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of a start request. The nenory card 100 perfornsa boot

operation (step SIO. The nobile term nal device 120
wonresaas468 an acknowl edgment in reply to the sPartiP2004/016504

request received in the step S108. The automatic

ticket gate 140 receives the acknow edgnent (step

SI1TO. Here, the automatic ticket gate 140 suspends

i ssuance of a start request. 34Wen receiving the

meRGKPOML £4ONBHt (sLBE awbeyatic ticket gate 140 _
transmts a service confirmation requestto the nobile

e Rl deyl ee 120 (Fhep-Shi) cs TNsoIORLLE LERM:08bonse

devi ervice rdentriftier
~included in the receivedservice confirmation request
ineghedhes ahy of the serviee identifiers stored iR the area
nmobil e term nal device 120 in the step S106. If the

20] udlgnrené mebaiéi tamhine]l Bbeipebibe tetsbnall0dé¢vice
120 transnmits an affirmative service confirmation

resgﬂﬂ§en§hﬁjkpeﬁégﬂgﬂgﬂt devnegagbye, st HeefORHEL service

ter m nal evi ce transmts a negative service

1 Ehcbt Shat SR i PaCLh 66 PR UTEY BORFLFRatFoR Tesponse,

response. Here, when conpleting the boot operation
an@eth@mn§ﬂ©pstﬁ@pplying power to the memory card 100 (step
S106) .

Here, the automatic ticket gate 140 issues a start request
at regqgular time intervals (e.g. 20 ms) (step S107).

When receiving a start request issued by the automatic
ticket gate 140, themobile terminal device 120 starts supplying
power to the memory card 100 (step S108).

Also, the mobile terminal device 120 suspends reception
of a start request.

The memory card 100 performs a boot operation (step S109).

Themobileterminal device 120 transmits anacknowledgment
in reply to the start request received in the step S108. The
automatic ticket gate 140 receives the acknowledgment (step
S110).

Here, the automatic ticket gate 140 suspends issuance of

a start request.
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step SIO, the nenory card 100 transmts a boot
conpletion notice to the nobile term nal device 120

w4868 3) . The automaticticket gate 140 exaRCMEB2004/016504
whet her threceived service confirmation response is
affirmative or negative (step S114) . In the case of a
negati ve service confirmati on response (step S114: NO ,
the automatic ticket gate 140 closes, and restarts

| ssugneR 1o widd tthreegéﬁﬁbwiéﬁgﬂeﬁil@he dtdmic ticket
caseof an affirmatisveervice confirmati on response

5(;st S114.YES) , the autopmtic, ticket gate. 14 .
s PR i RE AT Babrat e T o Tar bt SErf T O he mobile
nmobil e term nal device 120 transmts a negative
texpiprtedeBhrer AaPi éAtERsHéRde -in the step S112 (step
S116: NO), the nobile term nal device 120 restarts
r ecerii¢ arolnifl & tetrarinaleqeestcewhen dudgedetisritiaed sem®ice
(approxi mately 20 seconds here) has el apsed (step S117

1d%rf11f:if 1606 nAbideg £ LF M Rabed ¥R AR éé‘i@fﬂﬁ&?ﬁfon request

affirmative service confirmati on response in the step
S112 (step S116: YES) the bile_termnal device, 120 .

ma F GGy SR eohu Al ST hR: L0SPF o L BEPWALHEERe Liehbpyobile
card 100 and the automatic ticket gate 140 (step S118)

termimpel ndeydyecakd 100 peef sitiap t RO ut d&l the judgment is

authentication with the automatic ticket gate 140
affhrmaghvé he uebihebies mteaininal device 120 transmits an

affirmative service confirmation response. If the judgment is
negative, the mobile terminal device 120 transmits a negative
service confirmation response (step S112).

The automatic ticket gate 140 receives a service
confirmation response.

Here, when completing the boot operation performed in the
step S109, thememory card 100 transmits a boot completionnotice
to the mobile terminal device 120 (step S113).

Theautomaticticketgatel40examineswhether thereceived
service confirmation response is affirmative or negative (step
S114). In the case of a negative service confirmation response
(step S114:NO), the automatic ticket gate 140 closes, and
restarts issuance of a start request (step S115).

Inthecaseofanaffirmativeserviceconfirmationresponse
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device 120 (step S118). If the nutual authentication

fails, the automatic ticket gate 140, the nenory card
waQsaashes he nmobile term nal device 120 perf or RCTAR2004/016504

foll owi ng operations. The automatic ticket gate 140

closes , and restarti sssuance of a start request. The

menory card 100 transmts a notice of the failure of

the nmutual authentication to the nobile term na

(st8¥i £r1 4 20rs BS TR ARRbhatherdi bt dRMHLe 4820 FRGGY 8%itual
the notice of the failure of the mutual

thentication. After is, when a predeterm ned tine
au?ﬁ%Bf%%F%ﬁ?%l3555ps§&&§33 here) has el apsed, the
mobi l e term nal device 120 restarts reception of a _
st ar T relymaaebibadt ez k e d Povierrnsditife anppgpyive
card 100. If the nutual authentication is successful,

setth¢caudombd tmaticketespainscldl tharimp S1aR @t 8846 : NO) ,
request including the area identifiers of two and

th&oﬂébiﬂftEgrﬂgﬂgiydééige1£5btfgé%gﬂkéiﬁééggﬁﬂéh of a start
termnal device 120 (steps S119 and S120)." The nenory

card, 100 transnmits _an area read response t he
re e SimE et AoRBEOGEEET LGt Fibigh SERE SHIBFIE Wert fgeonds
device 120 (steps S121 and S122) . The area read
herespbasecilapbaded stk SAfldnnati on stored in the area
202 specified by the area identifier of two and the
pr epaf ¢ haaeshile itafrad matlidnrisdeol 2d transmits an affirmative

service confirmation response in the step 8112 (step S116:YES),
the mobile terminal device 120 relays the mutual authentication
between the memory card 100 and the automatic ticket gate 140
(step S118).

The memory card 100 performs the mutual authentication
with the automatic ticket gate 140 through the mobile terminal
device 120 (step S118).

If the mutual authentication fails, the automatic ticket
gate 140, the memory card 100 and the mobile terminal device
120 perform the following operations.

Theautomaticticketgatel40closes, andrestarts issuance
of a start request.

The memory card 100 transmits a notice of the failure of

the mutual authentication to the mobile terminal device 120.
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in the area 204 specified by the area identifier of

four. The autonmatic ticket gate 140j udges whether the
wagers/aeesls to pay an extra fare, wth refereneeTtpovirel6504

first station identifier, the second station

identifier, the on-station identifier, and the o

-station identifier which is the station identifier of

the station in which the automatic ticket gate 140 is

i nsthd adbpi9lePeh23d1 ddvide109ekadsSivosged L6t NEBG T the

to pay no extra fare (step S123: NO) , the automatic

cket gate 3714 ens S 24 he
tai {8 oFo TheatEo Rhy SH BT A ( st Epo S peg men 2
the automatic ticket gate 140 calculates the extra
pre@eeerniBed Fdges (apeTdreinake brglnteerndnbess) dinaédrsed,
extra fare is | ower thanan anount shownby the prepaid
thaaeshite i td i md 1 odeviees fromddta mrenmieecagaridnl @ a start
(step S125) . When the anpunt of the cal cul ated extra

re&@ &1 SaNb9BeLLESER §§gﬁgh5%wégetéuEﬁgahbﬁo C%ﬁ%d 100.
FoPheothe e

ate 140 per ending operation conduc

the s t he ampuntof the cal.c ted e a, .
o g s SRR RS E R RS E‘ttr%ﬁafomatlc
gate 140 subtracts the anmount of the extra fare from
tichet agwimtlShownibynite g7 @giad readoysauestoinatludang the
received in the step S122. The autonmatic ticket gate
ard4Q ddher ftirans oF tisva@andr fsudy itbetliegqeastryt cata oethryugh

the mobile terminal device 120 (steps 8119 and 8120).

The memory card 100 transmits an area read response to
the automatic ticket gate 140 through the mobile terminal device
120 (steps S121 and S122). The area read response includes the
information stored in the area 202 specified by the area
identifier of two and the prepaid account information stored
in the area 204 specified by the area identifier of four.

Theautomaticticketgate140judgeswhethertheuserneeds
to pay an extra fare, with reference to the first station
identifier, the second station identifier, the on-station
identifier, and the off-station identifier which is the station
identifier of the station in which tﬂe automatic ticket gate
140 is installed (step S123). If the user is judged to need

to pay no extra fare (step S123:NO), the automatic ticket gate
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card 100 through the nobile term nal device 120 (steps
S126 and S127) . The area wite request includes the

wonrepausicaccount informati on as a resultof PCT/JP2004/016504
thseubtraction and the area identifier of four. The
menory card 100 wites the prepaid account information
included in the received area wite request, into the
area 204 specified by the area identifier of four

14@s@§@n§1g§erT§f2@§nDry card 100 transmts an area
wite response to 38the automatic ticket-gate 140

thr the nobile.termnal devjce 120 (steps S129 an
5190} £ Ko oFEchr i TP T e Fee R BET st sniaa rRze (Srep
automatic ticket gate 140 opens, transmits a

S123nPES) i drhenatitematd a hd clishi fateet? malaehdtes the extra
and restarts issuance of a start request (step S131)

faberndegatveporidicheorpl &hoant ot ithe dabsuldeed extra fare
automatic ticket gate 140, the nobile term nal device

is 1203t PRSH SEPRLY LAY fs@l% vl %ﬂéﬂsrgsg@axaﬁ&tlﬁzgfomgtion

resunes reception of a start request whe

re R EPEAT OXESENPLES: FrdOfr GSLRD FRGBAT  0n | s nol

limtedto the above-descri bed enbodi nent, and includes
t he Wtn dvier i i icdattitensalclapesoedityg ferehés higher
above enbodinent, it is the automatic
(step S125:N0), theautomaticticket gate 140 performs the ending
operation conducted in the step S115.

When the amount of the calculated extra fare is lower (step
S125:YES), the automatic ticket gate 140 subtracts the amount
of the extra fare from the amount shown by the prepaid account
information received in the step S8122. The automatic ticket
gate 140 then transmits an area write request to the memory
card 100 through the mobile terminal device 120 (steps S126
and S8127). The area write request includes the prepaid account
informationasaresultof thesubtractionandtheareaidentifier
of four.

The memory card 100 writes the prepaid account information
included in the received area write request, into the area 204

specified by the area identifier of four (step S$128).

The memory card 100 transmits an area write response to
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ti cket gate 140 which judges whet her the user needs to

pay an extra fare in the step S123 . However, this
woudgroastes nay be made by the nmenory card 100. PETAPZN4/016504

is the case, the fare table show ng correspondence

between a travel distance and a fare is storedin the

i nformati on managi ng unit 104. (2) According to the

above enbodi nent, the radi o comruni cation system1 is,

th@%u@:‘@m@tﬁ@tf@kéﬁ e ty1 80 LAHWRY B9€ AEPANY. t LANBYET device
the radi o communi ¢ation system™l may be used in a shop

h,as a veni.e tore. In such a case, the
l2§ ?%E%P?csiggk@Pd gﬁg i40is repl aced with a cash
regi ster that calculates a total of prices of one or
nor elppdseetbvirgrthe goeagvrbtpurefnsaseanghregutpratic
the nobile term nal device 120 to nmake a paynent. The

ticreh §&pésieo op¥nBaverhhemsapeacobmpilactibannasitbeto the
automatic ticket gate 140 but does not need the door

moﬂ?fﬁgﬁgﬂmi‘ﬂai éé%Jé B oY JERNAGHNY (W Qe Ufea start

cas reglster ad e prices of one or nore goods
t he user gg ng to purchase, and requires the nobile
reqeeFt nbft ﬂ@v 1320 and the nemory card 100 to make a

paynment. The automatic ticket gate 140 judges whet her
t he Wtatr nessising the completion notice from the automatic

ticket gate 140, the mobile terminal device 120 stops supplying
power to the memory card 100, and resumes reception of a start
request when a predetermined time has elapsed (step S132).
4, MODIFICATION EXAMPLES

Thepresent inventionisnotlimitedtotheabove-described
embodiment, and includes the following modifications.

(1) According to the above embodiment, it is the automatic
ticket gate 140 which judges whether the user needs to pay an
extra fare in the step S123. However, this judgment may be made
by the memory card 100.

If such is the case, the fare table showing correspondence
between a travel distance and a fare is stored in the information
managing unit 104.

(2) According to the above embodiment, the radio

communication system 1 is, as an example, used by a railway
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to make a paynent because of, for exanple,an extra

travel which is not covered by the nenory card 100. In
woheospases of t he cash register, however, the uBer/JP2004/016504

al ways nmakes a paynent. (3) According to the above

enbodi nent, the nenory card 100 is attached to the

nmobil e term nal device 120, to be used. Instead of the

menory card 100 which is a portable nedium a nodul e

con'giéév a%f%%.vje?d ng?é | Ibfc#%l I i@t bk ent £ Wy{‘ﬁg used

Ice e power supply unit 123 in
. hobile terminal device 120 controls a power supply to
lnt@u?ﬁﬁﬁl§qéﬂlQﬁxﬁn%P?Y??+EP%%H%{%E%ner as controlling
a power supply to the menory card 100. ( ) According
t o timesabbve carsieodthre mutonaisi erédoketearte 10@ iis replaced
attached to the nobile term nal device 120, to be

Wii9§%dca%ﬂ5§§?gsﬁértBﬁaﬂE@@IduE@thlﬂQxﬁﬁthfhpii&es of one
relatively [arge storage area, an |IC card which has a

smal | storage _a f ; {
or JE3 SRLREOFciRrols SN R ER-EALeRl Mg gREzes che
term nal device 120 controls a $omer sugg%y tothe IC

mokighe) GeriHE L ARV HRMinkt0 akO BT of | PRE bower suppl y
to the menory card 100. (5) According to the
enbdtiereatshasegnstranpae, hahe thsbiskeet epnistaliciépinces the
120 supplies power to the nmenory card 100 to

automatic ticket gate 140, but does not need the door managing

unit 147.

An account managing unit of the cash register adds up the
prices of one or more goods the user is going to purchase, and
requires the mobile terminal device 120 and the memory card
100 to make a payment.

The automatic ticket gate 140 judges whether the user needs
to make a payment because of, for example, an extra travel which
is not covered by the memory card 100. In the case of the cash
register, however, the user always makes a paymeﬁt.

(3) According to the above embodiment, the memory card
100 is attached to the mobile terminal device 120, to be used.

Instead of the memory card 100 which is a portable medium, a

module such as an LSI may be built into the mobile terminal

device 120.
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activate the nenory card 100, and stops supplying

power to the nenory card 100 to deactivate the nenory
woanw/0i®@8 This construction nmay be nodi fied ascioPioowesi6504

The nmenory card 100 nmay operate in one of a nornmm

node and a secure node. Wien the nobile term na

device 120 receives a start request issued by the

automatic ticket gate 140, the nobile term nal device

120 HEWe | 3’5‘{4 Lﬂ%otWetlh% VG tl%@ Qﬂe{:ﬁ&embﬂlﬁ_getermlnal

secure suchi's “‘the case, comuni catl on

|nclud|ng 41transm ssion of a._servic nfirmati
de¥igRiestl HRPE kT A RO AURRY; &R Fg@pgﬁgét. gn' module in

performed between the nobile term nal device 120 and
the hepmaltmamter 4$ ckettgal biddOacpeeerrenpbyywiohthe memory
swi tching operation of the nmenory card 100 fromthe
caf@rimy node to the secure node. (6) The present
I nvention nay be a net hod described in the enbodi nent,

a co Ut ecrc ke %gqane r%%.e' %'b%%et Qﬁb@é&ﬁ%ﬂtuskﬁg ﬁ’[emor¥ card

conp gnal's Tepresent
rog ram The pr esent I nventl on
106

d@pattémh@éldﬁel*él%tﬂtﬁké&@ ﬁa@am&%uéﬁ‘fégeal%@e%%% used.
disc, a hard disc, a CO-ROM an MO, a DVD, a DVD- ROM a
I n MR RAM Eﬁ%LmemgﬁYScafﬁtaoa gehtl ohalsica orehehbyglprlarge
the like storing the conputer programor the digital
stﬁégﬁ@léreeﬁl tgl nad il witite PRSenkmbNveBtbeBgeRYrbe of a
few bytes and an IC may bel used.

Here, the power supply unit 123 in the mobile terminal
device 120 controls a power supply to the IC card in the same
manner as controlling a power supply to the memory card 100.

(5) According to the embodiment, as an example, themobile
terminal device 120 supplies power to the memory card 100 to
activate the memory card 100, and stops supplying power to the
memory card 100 to deactivate the memory card 100. This
construction may be modified as fc;llows.

The memory card 100 may operate in one of a normal mode
and a secure mode. When the mobile terminal device 120 receives
a start request issued by the automatic ticket gate 140, the

mobileterminal device 120 may instruct thememory card tooperate

in the secure mode. If such is the case, communication including
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conmputer programor the digital signals in a state of

being stored in the above-nenti oned conputer-readabl e
weoetarsageiesredi um The present invention may be PCT/JP2004/016504

transm ssi onof the conputer programor the digital

signals through a network, such as a tel econmuni cati on

line, a wreless or wired network, and the Internet.

The present invention may be a conmputer system

tralt{g"h]li%.e]?&l % fﬁac rs%? 21?)5 f@%ﬁaﬁ% ig%n?(e}:ﬁugs@ Eﬂgyé h§ervi ce

conp program the m croprocessor nm

operate in accordance with the conputer progtam: The ,
COYb’%er@ﬁ’fé‘rOIbF@@P%re %ﬁ@%f@%dslgﬁggﬁgnﬁég%@%@?&%ﬂmml

in a different independent conputer systemIf suchis

dettie da9eant hehe enpiuirert igr bgraatoyatad il gpnghryieghdlyswith
may be stored in the above-nenti oned conputer-readabl e

a SHYAGSJRHAL W Jhehd mrasry tagd AbbeFnahi ¥BEYnormal
the conput ér programor the digital signals may be

ransm.tted through.the above-nentioned network. (7)
nodg X it Srd U e Ut o odi vent may be conbined with
any of the nodification exanples ., Industria

Appl (&alfing PFered thlayemtion BAYi BF aRcbBogsegsgsihed in
fundanmental technology for an electronic fare

the ehbectimemtsy at eamptit b zedogramputsa lci 2imen sher mathod, uaing
shop or the like. Here, necessary

a computer, or digital signals representing the computer

program.

The present invention may be a computer-readable storage
medium such as a flexible disc, a hard disc, a CD-ROM, an MO,
a DVD, a DVD-ROM, a DVD-RAM, a Blu-ray disc (BD), a semiconductor
memory or the like storing the computer program or the digital
signals. Alternatively, the present invention may be the
computer program or the digital signals in a state of being
stored in the above-mentioned computer-readable storagemedium.

The present invention may be transmission of the computer
program or the digital signals through a network, such as a
telecommunication line, a wireless or wired network, and the
Internet.

The present invention may be a computer system including

a microprocessor and a memory storing the computer program.
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conmponents such as a nenory card, a nobile term na
devi ce, a server device and a program are produced and
weoeabwd/byes manufacturer of information and PCT/JP2004/016504
t el ecommuni cation devices . 43CLAIMS . Aradio
comuni cation systemincluding a server device and a
nobil e term nal device to which a nenory card is
attached, the server device, the nobile termna
HefEY! Che Iﬁl{'&_@ £oJEHDLY lgégdogsfé%nmgaeeemahe@t #®8h the
rncluding a first procedure and a second procedure,
the server device transmtting a start request to the
COMRREFE PEPHFAEL device, the start request requiring
the communication to be started, the nobile term na
deviBee conpnitsirmyogrameerithienti didial spgrabs aayde executed
receive the start request fromthe server device; an
in aCHi ¥AL+86t Unide RPRIAR] BohipuBetissaiteent hef RIBH Ysattecase,
when the receiving unit receives the start request;

n i st i cat. i s per.ahl i n ;

Yoy l4 P PR S A SPa d BB Lopn

" first procedure with the server_device, and the nmeno

the ghevesmsmitdiongd gOBBBtSHRT B2 8RR 11 4T HBFHOHRa %ﬁhen
operati on when the

transported. Alternatively, the computer programor the digital

signals may be transmitted through the above-mentioned network.
(7) The above-described embodiment may be combined with

any of the modification examples.

Industrial Applicability

The present invention can be used as a fundamental
technology for an electronic fare collection system utilized
in public transportation, a shop or the like. Here, necessary
components such as a memory card, a mobile terminal device,
a server device and a program are produced and sold by a

manufacturer of information and telecommunication devices.
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menory card is activated, the boot operation being
perfornmed concurrently with the first procedure
woetoswasues he first 44communication unit and theCTgP0e4/016504
devi ce; and a second conmmruni cation unit operable to,
when the boot unit conpletes the boot operation,
performthe second procedure with the server device. 2
. Anobile terminal device to which a nmenory cardis
attached, the nobile tergiggﬁsdeV|ce and a server
device constituting a radio comunication system the
nobil e term nal device conprising: a receiving unit
operable to receivea start request fromthe server
device, the start request requiring the nobile
1.ﬂbmaﬂn&l0dmmunepathenseYSEemdew¢b@dl@mdiﬁﬁevﬁendﬁylce and
cardto start communication including a plurality of
a mACRIWAsIinaAN RGlidAtHNGhYIN aopemnaklechedacsi yat&ched,
t he nenDry card, when the receiving unit receives the

the sae eh [£ gllé%i ce, a't].ﬂeamcg?m nﬁéﬁﬁit‘?@% Lfﬁvtlc,%o e %%la' Eh[eomemory

e recelving unit receives e start reque
erforntan initial procedure of the

caliﬁ PESHEES G CATEHE LS8EeR HRviEging ar igr‘fecedure and
term nal device of Claim, wherein when the recei vi ng
a sandnd quepeedutde start request, the activating unit
suppl i es power to the menory card.
the server device transmitting a start request to the
mobile terminal device, the start request requiring the
communication to be started,
the mobile terminal device comprising:
a receiving unit operable to receive the start request
from the server device;
an activating unit operable to activate the memory card,
when the receiving unit receives the start request; and
afirstcommunicationunitoperableto,whenthereceiving
unit receives the start request, perform the first procedure
with the server device, and
the memory card comprising:
a boot unit operable to perform a boot operation when the

memory card is activated, the boot operation being performed

concurrently with the first procedure between the first
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45. The nobile term nal device of Claim, wherein when

the communi cation is conpleted, the activating unit
werepd436ppl yi ng power to the nenory card. . TReTaPI/€16504

term nal device of Claim, wherein the conmunication

unit notifies the nenory card of information obtained

by performng the initial procedure . . The nobile

term nal device of Claim, wherein before the

co ?EJ‘_&QEQOH nl!ntl%ﬁ eCelVERet DerphaT e(rEglé‘?SEndt he
act I ot

vating unit supplres power t e nenory card, and

stops suppl yi ng power on reception of .an instructiopn
by the SRRIASTIIRI AN S FEREAPIEhE O cBBEd hje Poot

unit receives the start request and while the
un & tdowgtliertg sunhée bootsopetythgn p@weriarn hhe maannd papdedure
t he comuni cation unit obtains information necessaryto

wiPerfee iyt hectnhtirabeprocedure, fromthe nenory card,
and then instructs the activating unit to stop

suppl ying power to the nenory card. . The nobile
term nal device of Caim, wherein before the
receiving unit receives the start r;guest and .46whi | e

2. PhEohat PVERTIHEN Athide VIS Ss BRI Ty 2pBREPES T dendriached,

card, the communication unit perforns authentication
thavindbihe temiyatadedviaadanf &hsenuehedeviaei opngsituting
successful, the conmunication
a radio communication system, the mobile terminal device
comprising:

a receiving unit operable to receive a start request from
the server device, the start request requiring the mobile
terminal device, the server device, and the memory card to start
communication including a plurality of procedures;

an activating unit operable to activate the memory card,
when the receiving unit receives the start request; and

a communication unit operable to, when the receiving unit

receives the start request, perform an initial procedure of

the plurality of procedures with the server device.

3. The mobile terminal device of Claim 2, wherein
when the receiving unit receives the start request, the

activating unit supplies power to the memory card.
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unit obtains, fromthe nenory card, the information
necessary to performthe initial procedure, and then
wonetsruste8 t he activating unit to stop suppl yi RQT/IP2004/016504
The nobile term nal device of Caim, wherein the
server device is an automatic ticket gate installed at
a train station, and the conmunication is related to a
fare adjustnent operation . . The nobile term na
device of Claim, wherein the server device is a cash
regi ster installedat a shop, and the conmmunication is
related to a paynent for, a purchase n?de t the shop
1. TS AGRIHG o PR TRl IRTEVIE €01 AT HBs 6 WATERED
built-in, the nobile term nal device and a server
deviwiercthstddmtimize rioh d s4Feophantdatiioh asydvaiinghenit
nobil e term nal device conprising: a receiving unit

st rsam;s%i%ﬂge%wla &4 aflie rRONEST EaOM the server
evi ce, the start request requiring the nobile

term nal device, the nodule, and the server device to
start conmuni cation including a first procedure and a

second procedure; an actjvating unit operable,to
5. 4the veeklikectepingl d@wkce of Clalm 3, wherein

the communication unit notifies the memory card of

information obtained by performing the initial procedure.

6. The mobile terminal device of Claim 2, wheréin

before the receiving unit receives the start request, the
activating unit supplies power to the memory card, and stops
supplying power on reception of an instruction by the
communication unit, and

before the receiving unit receives the start reqﬁest and
while the activating unit is supplying power to the memory card,
the communication unit obtains information necessary to perform
the initial procedure, from the memory card, and then instructs

the activating unit to stop supplying power to the memory card.

7. The mobile terminal device of Claim 6, wherein

before the receiving unit receives the start request and
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the receiving unit receives the start request; and a
first communication unit operablet , when the

WwWoeasiM3468 unit receives the start request, pepCogPmobire16504
first procedure with the server device, and the nodul e
conprising: a boot unit operable to, when the nodul e
is activated, performa boot operation, the boot
operation being performed concurrently with the first

whﬂg%%%uaﬁ&il@wfﬁ mec ik s%gapclg;ﬂﬂgﬂbs%k% Hﬁétmefff{aﬁcyt Bgra,

server device; da second cammint cation unit

operabl e t mhen he ot _uni ml etes the

) BTG T P (R Sha U GOGAPE LF HEERa he memoxy

server device. 11. The nobile term nal device of Caim
cadd, ahmérein the second procedure by the second

conmmuni cation unit 48i ncl udes authentication . 12. The
mobi{ € diy Hudlerdedaae Bf i@ audctisfoher ehe EBemandubeion

is an LSI .1 . A server device constituting a radio
oo GETTA 0 LY SHERLRORL et BB i PR gy

server deV|ce transmts a start uestto th% %I %
£o REFEFER Ellé%l%’élFbaiLeaﬁ?F%dFE%seF‘Gg thevi dastigts the

nobi | e term nal
activating unit to stop supplying power.

8. The mobile terminal device of Claim 6, wherein

the server device is an automatic ticket gate installed

at a train station, and

the communication is related to a fare adjustment

operation.

9. The mobile terminal device of Claim 6, wherein
the server device is a cash register installed at a shop,

and

the communication is related to a payment for a purchase

made at the shop.

10. A mobile terminal device that has a module built-in, the

mobile terminal device and a server device constituting a radio
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device, and the nenory card to start comruni cation

including a plurality of procedures . 14. A nenory
woaoab/oas468ched to a nobile term nal device, theCcmobihe016504

term nal device activating the nenory card when

receiving a start request froma server device, the

start request requiring the nenory card, the nobile

term nal device, and the server device to start

coﬁﬁﬁﬁyeae%hogygeghudtm r@ozﬁﬂétt&rn@mmurd%ﬁ% Bof ?gngng
procedure, the nmenory card conprising: a boot un

operable t.0 .perfor 00 ration. when

o A et T bR RSP S ek ST bR E Bhr h T b Bl Eom

concurrently with the first procedure between the
thepsereenodeviraal thevstarandeaiesierpainigdwidc &heamebd e

comruni cation unit operable to, when the boot unit

tec@nphet @svibe, bent apanaki oandpehtosaribe sectnd to start
procedure with the server device. 15. The nenory card

cofthufr 85 b4 iﬁ’emaﬂgcp gi%g@ngrerc%@%%r &b at %%cond

communi cation unit es authentication .
conEuter-readabIe programapplied to a nnblle ternlna
PrYefrEE®io which a menory card is attached, the nobile
term nal device and a server device qonstltuting a
r adi @n cormvdtclatd onisyspengbliadprogiamteatios mpdaile, when
conmputer to perform steps of:
the receiving unit receives the start request; and

a first communication unit operable to, when the receiving
unit receives the start request, perform the first procedure
with the server device, and

the module comprising:

a boot unit operable to, when the module is activated,
perform a boot operation, the boot operation being performed
concurrently with the first procedure between the first
communication unit and the server device; and

a second communication unit operable to, when the boot

unit completes the boot operation, perform the second procedure

with the server device.

11. The mobile terminal device of Claim 10, wherein

the second procedure by the second communication unit
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receiving a start request fromthseerver device the

start request requiring the nobile term nal device,the
weenisau34evi ce, and the nmenory cardto start PCT/JP2004/016504

comuni cation including a plurality of procedures;

activating the nenory card, when the start request is

recei ved; and performng an initial procedure of the

plurality of procedures between the server device and

lngmgdggbhhghggggbgghogev|ce when the start request is
received. 5017. A conputer-readable program applied to

a nenory card that is attached to a nobile term na
device, the nobile term nal device activating the
menory card when receivinga start request froma

12geffher mgbileeternengiladevieguedt Claadi dilng whige ei@nor y
card, the nobile term nal device, and the server
‘deviﬁﬁetmoaﬁaéti§05nunsmation including a first
procedure anda second procedu,re the program causing a
conmputer to performsteps of: perform ng a boot
operation when the menory card is activated,

concurrently with the fi rocedur e betmeen t he
13 b 468 1 AERACCEUR e B L PHeS ST CROEaCapn Systen

perform ng the second procedure between the nmenory
togatbeandither swbidre geviidaalwdermithetpootioper aEmory sard
conpl eted. 51
is attached, wherein
the server device transmits a start request to the mobile
terminal device torequire the serverdevice, themobileterminal

device, and the memory card to start communication including

a plurality of procedures.

14, A memory card attached to a mobile terminal device, the
mobile terminal deviceactivating the memory cardwhen receiving
a start request froma server device, the start request requiring
the memory card, the mobile terminal device, and the server
device to start communication including a first procedure and
a second procedure, the memory card comprising:

a boot unit operable to perform a boot operation when the
memory card is activated, the boot operation being performed

concurrently with the first procedure between the mobile
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terminal device and the server device; and
a communication unit operable to, when the boot unit
completes the boot operation, perform the second procedure with

the server device.

15. The memory card of Claim 14, wherein
the second procedure by the communication unit includes

authentication.

16. A computer-readable program applied to a mobile terminal
device to which a memory card is attached, the mobile terminal
device and a server device constituting a rédio communication
system, the program causing a computer to perform steps of:

receivinga start request fromthe server device, the start
request requiring themobile terminal device, the server device,
and the memory card to start communication including a plurality
of procedures;

activating the memory card, when the start request is
received; and

performing an initial procedure of the plurality of
procedures between the server device and the mobile terminal

device, when the start request is received.
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17. A computer-readable program applied to a memory card that
is attached to a mobile terminal device, the mobile terminal
device activating the memory card when receiving a start request
from a server device, the start request requiring the memory
card, themobile terminal device, and the server device to start
communication includinga first procedure and a second procedure,
the program causing a computer to perform steps of:

performing a boot operation when the memory card is

.activated, concurrently with the first procedure between the

mobile terminal device and the server device; and
performing the second procedure between the memory card

and the server device, when the boot operation is completed.

51



