METHOD FOR | MPLEMENTI NG Cl RCLE STORE I N THE AI R AND
relates 1o the e-banking field: and mor o part lﬂWﬁlﬂﬂlﬂlﬂlﬂilllllllllllll

the present invention relates to a nethod f *159159%
errentl circle store in the ai Y rreans of a
MISEHOD F OB RLEM AT I8 UL T OREIN TR AIBHINR DEVICE

and aI so relates to a key device thereof - an SIM

card that supports the cilidERESOre busi ness.

Description of Related Art Introduction of conputers

and communi cation technol ogies has led to

revolutionary changes in the financial sector. On
Techniat Fieldf t he banking el ectroni zati on, banks now al so

provide their clients with various val ue-added

The maesen@linventi@r neateono sk eitmaking afiglépamd andratpaneutanly, the present

of which is digital noney. Digital noney is a general
inventioar ielands toad ingatisode e Citpdethéntipgydirdd stoeans tHehait bgl héads of a mobile

for repeated value storing and prepaynent, according
comminicatincdevite duh 494 mBIIEphdiel SRt alp@edatty @A KdyQledice TRAEIF — an SIM

to a bank, and the issuer converts information of the

cardt}ﬁqsup\bahemec@ramtaalbuﬁna:gato a digital signal to be
stored in a storage nmedi um of the holder in an

Descriptidfilof IRelatB®@peti ¢ or optical form Digital noney has
the followi ng transaction process: a sum of noney from

Irfrddafkorf O Ot putds Cérfd“c@mnﬁx‘hﬁ:raﬁgn a3ctlo® Ogtu%l hEPN&Y 3"Qvolutionary
transferred fromthe bank account to a |g|t noney

changédGh QWﬁnar%m sedtHe Ol BRRSAGhH Qﬁﬁ?%aréﬁon%%n déarnﬁg B!)\X' also provide

with the digital noney w thout venent of

their ckgll o HVRER Yalud Q&de@aﬁﬂanﬁa? ﬁ‘ﬁ)ﬁngﬁ(q{ gtirU g daglc"epr%slirétﬁtlve one of

noney carriers are varil ous smar

| ar public transport |IC cards,
Whmh%sdelg%grrng(g{s%yl D cards, and dedi cated PBOC el ectronic

&P 91%%? {5l GELEP G FLFES elJth%l;ln‘i"’c atyimoeﬂlsm glllsq atsarﬁ%w for repeated
DRlR el o'

are ve convenl en

value i%‘f%’a%{d gpr?r?1 é);g) rorgfo "§ »\;héc?r’lgf{hggaglf cg ol'ro d(?elg?p%ﬁssé?cgtlonal money
o« e E Séﬁ%ré?g?ekp St BLIPS e FeRSES sl
e o s AR P HHETy B SRSHL Bhud . Dt
moneyf l!;a%qtlf!lgr][‘(313f0\£/1|§:(§)treltnlsaeclti(g)ntporO((::e%ls'I Sae sgr?ln(]; rlnggley from a bank account is circle
stored as digital money and transferred from the bank account to a digital money account, and
then transactions can be made directly with the digital money without involvement of the bank.

Currently, the main storage media used as digital money carriers are various smart cards,
such as the popular public transport IC cards, one-campus-ID cards, and dedicated PBOC
electronic passbooks/electronic purses. Transactions using smart cards are very convenient, time
saving and safe. However, as more and more industries and fields are adopting the smart cards,
smart cards hold by users are also increasing in number, which causes inconveniences to the

users in bringing so many cards with them. Furthermore, when contactless smart cards are

swiped, multiple cards may enter a same radio frequency (RF) field to cause conflict
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1 therebetween, thereby increasing the risk and
conveni ence in use of the cards. Mbile phones have
gradual |y becone nobile information termnals that are
carried about by al nost everyone. As a kind of snart
cards, SIMcards wthin the nobile phones may be used
therebaﬁweée,tthgrebbmcee@élga|tlzeerlsj<s@dsconvm¢nc¢tlm vsg of thegastlsre, in
the future, ossible for digital noney to be
thlégﬂléﬂ@ﬁjhwetgﬁa@@ b beedn¢ eobdemafaimaatidnoarmiaelisghat asg carried about
nobi | e phones and personal digital assistants (PDAs)
by almast se¢ryene. heAcagind phOamptt obidendiM cardsuwichie -tbe mmadilephones may be
In this way, a wuser only needs to carry his or her
used dinsbily ¢o ptrogeize rus@BAideotitiasar iThasfdre amsthe tfutins inise possible for digital
goi ng shoppi ng, which renders the transactions safer
moneyatochbentegrataihwahiseci mobiid corhmnaication ddvives ae &sbils photes and personal
safety and technol ogi es, current nobile comuni cation
digitaldgyistaas (PDAsye ngvertiei dash ploongsbRiein fitirk le-donghéree.t Oln this way, a
directly inplement the fundamental digital noney
user ohlyNEdelOfo Gdrry AR QMM thEIGleChHoRE @r PR Vdicub @ragiédctions when going
BRI EF SUMVARY OF THE | NVENTI ON An obj ective of the

shoppiRE £5Rith réddéRNthe @Andastid sAf@Mhd thofe BEHVRRRNT, O'Unfortunately, for reasons
i npl ementing circle store in the air by nmeans of

of safdiPRhd echRGBLRE CRieANmEBNE E6mMaltaddh ée\n&l?,'lhﬁu@ihg '?ﬁobll%yphones are
impl enenting circle store in the air in a safe and

still urﬁl%FéL{BQﬁl%ctWMmplErhbﬁ (HERBRImMLAUB4IENRS hots Bét% ({)fQ{nglementmg circle

usi ng nob cormuni cation devices su¢
store iRRARNGS as a d|g|tal money tool. Another objectlve of
the present invention is to provide an SIMcard that

BRIE?@WM%R?GF'I‘HFR g@ﬁm nesses. This nobile phone

Mcard is the evi ce that ensures safety of the

E&ghfé 8f thﬁ;SPASQHE‘%HL%A?%n% {ocdrgwﬁé rn?etl%cﬂi t‘ﬁp ﬁFQF{'\em}—nﬁgﬂrcle store in

resent 1 nvention a opts t

the alrtb‘?’qn%ung% a%%blffe c%ﬁ’ﬁﬁurﬁ@atf%b%e%%gg Jhoz{s | nBLﬁe one tﬁgtlmplementmg

oreint arac erize

circle ;IEQ% 1§ Itll\e/:l zﬁralrndat Sl?l eS a a accura en\ft\)'g ulye n%n}e{h mc)igl ectg% un flté(fn( r usmg mobile

em envil r

I n
commumcaq%n eélceseg’usé 35 mobile phones as a digital money tool.

Another objective of the present invention is to provide an SIM card that supports circle
store businesses. This mobile phone SIM card is the key device that ensures safety of the
method for implementing circle store in the air.

To this end, the present invention adopts the following technical solutions:

An SIM card for implementing circle store in the air, being characterized in that:

The SIM card has an SIM module for telecom businesses and a payment system
environment module for digital money businesses;

The payment system environment module comprises a payment system environment
catalog module and at least one application definition module, wherein elementary files related
to respective applications are configured in the at least one application definition module, and

information of the application definition module is stored in the payment system environment
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The paynment system environnment nodul e conprises a
paynent system environnent catal og nodul e and at
| east one application definition nodule, wherein
elenmentary files related to respective applications
are configured in the at | east one application
catalogygrodplet j on nodul e, and information of the application
definition nodule is stored in the paynent system
Pegferablyn tn$IM card hasap sgnigedinterfacpraafl ¢ egsitactlesshntegfage, wherein the
card has a contact interface and a contactl ess
SIM medwe fiae deleggneriaisinessge im@lavnenssl i¢lecono rbusiskssc opmmunications via the
busi nesses i npl enents tel ecom busi ness comuni cati ons
contacyiintetthes, adnthecpaynmingrdysics eavidorinhent paydratimpjesnans digital money
envi ronnment nodul e i npl enments digital noney business
businesoeomimisiastionyiastha comtectesnimetdcess i nt er f ace.
Preferably, the application definition nodule at |east
Pedferpblys ds appliapgdn definioon defduid 4t lesst ovathuises horapplication definition
el ectroni c purse/el ectronic passbook businesses.
modulPf&f ed¢ciiohic, puirsttel Sildn rshditd ok Giisinedsesom busi nesses i s
one of a SIMcard, a UMcard, a PIM card or a USIM

PidTaablyathe SN Solult Baticesn bREiREREARo1e of ASIN MkdyRdWMe card, a PIM
communi cates with the paynent systen1enV|ronnent

card ofRUSI®I thiti Have B SPRIundigiet hod for inpl ementing circle
store in the air, which is |nplenented by the

P?écf&'é@l%atﬂé SIM Mdﬂ%l’edeon‘{mgﬁl%t@s tﬁé Ma Gk §y§teh1nt§{v?tlohﬁlgnt module

i'n a /obile communication term nal and conpri ses
via thed Ny odul e for tel ecom busi nesses and a paynent system
envi ronnent nodul e for digital noney businesses, the

Amna'ltaﬁ‘lgg fgflrﬂ@eﬁgﬁfﬁc&ﬁﬂé gk hlnthngl?lt whgc1h) isd ‘Pﬁ!n%rtecpﬁy the aforesaid

he nobil e comunication termn Initiates a circ

SIM c%?&@ex%ﬁle{hgt Ilgpcarﬁ APMEREY i aﬂ L4 HIBAC Ebr?lﬂnuﬂﬂ:gH terf l and comprises

sen a circ store Initi I zati1on 1 nstruction

an Sll\ﬁ %dou‘?é) %rat{eieg&nsé{ﬁfn%gges \éh?ﬁgﬁgﬁ;gﬁt ssyas'fb% %ml?(%xr{né}ﬁ’ n‘fcﬁfuﬁje for digital

operation systemfeturns orrespondin

money LS SUAE Ry AARLHaNGLIIPRSAge | S, sent by the STk

recei he circle store

e e e T L ——
transaccf%rnra?nscﬁmp ng%e Y lc’llrr](gle %{g)ge Tc'mtlzﬂlzafl lon Instruction to a card operation system
via an STK; and after the card operation system returns the corresponding data, a circle store
request short message is sent by the STK to a server;

(2) after receiving the circle store request short message, the server performs an
authentication, deducts the circle store fund from the corresponding account and sends a
command short message of performing the circle store to the SIM card;

(3) after the SIM card receives the command short message of performing the circle store, a
circle store instruction is sent by the STK to the card operation system; then the card operation
system performs an authentication, adds money to the electronic purse and returns the

corresponding data to the STK, which then sends a circle store result short message to the server;

(4) after receiving the circle store result short message, the server authenticates it and saves
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command short nessage of performng the circle store
to the SIMcard; (3) after the SIMcard receives the
command short nessage of performng the circle store,
a circle store instruction is sent by the STK to the
card operation system then the card operation system
meauﬁ@?*%?@%“&ﬁ”%ﬁﬂﬁ%ntlcatlon adds noney to the
el ectronic purse and returns the corresponding data
Preferahly, STRep @Whi 818 dirsdhstoeniggquest short messge iere-sway manually to ensure
short nessage to the server; (4) after receiving the
that it ¢§ neegieedsyothe se@snyl t short message, the server
aut henticates it and saves -3 the authentication
Prefémablyatn step (P),eVhamathiey$TK nis semjing g cir¢le stire gequestt shogt message,
request short nessage is re-sent manually to ensure
inforntahiab of thei reviegecivee stoye tsheeldsd interthe e e thalbkhe, server sheponfirm the
(1), when the STK is sending the circle store request
result shthe lashesisagéon. | nformati on of the previous circle
store is added into the data so that the server can
Pedaiablymhehiaformation bf Ok gréddobsadicld sBRSEMHiPpridas any of the following: the
Preferably, the information of the previous circle

result £ BE as€ BAMALIE@ES thieriaf nunhter botHeadt 8- 1ideNRinsdc@idh] datednd time of the
the | ast transaction the serial nunber of the | ast

last tr@fkabiidle BdlaRsast kN lasij ta8s06n tdnde a@hedt8tion aﬁformatlon of the last
transactlon bal ance of the |ast transacti on and

Umma@uﬁmentlcatlon informati on of the |ast transaction.
Preferably, in step (2), if the server does not

PrE&EbIYE it Afab] (Q%TES? lan séroéroﬁ%@tdoq f}eéeﬁm&d}ﬁmaﬂw 'n!lf%rmatlon from the

comuni cation termnal within a pre eterm ned t

mobild E@mﬁl‘ﬁ %%é?fﬁ'iﬁal %ﬁﬁﬁgeprgéeterﬂﬁfn%cg ki &ﬁ‘gﬁhxﬁd: Iglﬁort message of

store WI e re-sent automatli ca

perforﬁlLr?gp[hé kel sford aﬂl ﬁ@fevs%qlt gLﬁ&%Et\{&i’lga r epeat ed packe.t

t he server detects nsaction status in

Ptéggrﬁﬁlgg?na% g[?é%aﬁktﬁé rUQHhx%@&@és 4 pﬁeatteﬁ %a&lfe?ntﬁ?‘f Meoggr\n:?%etects if a

as not,

transa&%mgs 1?1'185 &ca@t%ﬁ %g&elt ndrl(%ltessgﬂgt ' the Ergﬁlsa\/\flgnehas Begn (:gslpleted Ifit

erver recei rror |nformat|o
has nortl,eglg crlré:’?ewstf){e fnman cﬁ 8!3 rf [essags s, re- 8er}thgﬁlgrw15 ge repeated packet is

. geducted.
1gnored.

Preferably, in step (4), if the server receives error information, a backoff measure will be
taken to reimburse the amount deducted.

Preferably, when the card operation system is executing the instruction issued by the STK,
the write operations on the non-volatile memory are either all successful or all keep the values
unchanged.

Preferably, when the SIM card is performing the circle store in the air, a contactless
transaction may be made in the interval between completion of step (1) and commencement of
step (3), and the flow process of the circle store in the air ceases when the contactless transaction
is being made.

Preferably, an MAC authentication code is calculated according to content of the
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Preferably, when the card operation systemis

executing the instruction issued by the STK, the

wite operations on the non-volatile nenory are either

all successful or all keep the values unchanged.

. Preferably, when the SIMcard is performng the circle )

uplinkidayyrding shpr anggsages and grrosespaiding keyaand shg M Graythpetication code is

made in the interval between conpletion of step (1)
sent togather WitheAd &hmtingthe shpg pessages.and the fl ow process of

the circle store in the air ceases when the

Iestradaeft Ysings spaciah Swen¢ianequipmendi sugh eadesirdly stoes mtaklyinesatpcated at a

MAC aut hentication code is cal culated according to
specifisolecation iof casheof a radippbnal kelehtranici passisdodraleatmssap@se, ahel method for

a correspondi ng key, and the MAC aut henti cati on code
implernentingegitcle stget imethe wirt by asiol f ohdtolsi cognrhingcativnrdevice such as a mobile

nmessages. | nstead of using special financial equipnent
phonesdisdiosad ia thé mpedsentsinoeionamby resorplisht £direle sBore Sgpecitibh completely

| ocation in case of a traditional electronic
throughabs SOKKhsdtRatdfeld @opily pitne] thereb tahthgf i0fmore convenient to use.

i mpl enmenting circle store in the air by using a nobile
BRIEEDESORIRPTION GETHESEVERAE VAEWS OETHEDRAWINGS 0sed

in the present invention may acconplish a circle store

Hep& el Othe GRERhEIRIeMtion MR Ughddsbfoed Tt MBRCHSN vAfh Fdi&ence to the

nobi | e phone, thereby naking it nore convenient to

attach%%@'&r-aw s Bhd PRBOENTZht<heeht, WHereiEVERAL VI EWB OF THE

W Herei nafter, the present invention will be

F??sl G b REKEM i RER ofighalil helobiebel 8RAGntFadd ¥ lecom smart card with
attached draw ngs and enbodi nments thereof, whereln:

a payrhdr® furlctib® ugedSiGh kdne MvBMi @, @ basic framework of a
dual interface telecomsmart card with a paynent

Fﬁé" AGL LQ&GHIS&%Q s{rﬂcthﬁ%fgﬁgﬁg{]i#edlé}}{g‘rﬂ{itiicglnéf tEé 8hal ?nt%:ﬁac% etelecom smart

schematic structure o rinplementation of t
cmdsﬁB&Minﬁﬂ%?fface telecomsmart card shown in Fig. 1;
Fig. 3 Ts’a basic flowhart of a circle store

Fyg gQ§§8£§19ﬁ0Q/£l‘?£‘gr OE% ciPc'i]éjstaeQran%a %i?)g%]r%g%e jic view of

onmmuni cati on ection necha pted in the

FFé r401L & schdiife \';iE\Q’Q)%%Cctoin%murﬁgﬁﬁ)gsp%i)tection mechanism adopted in the circle
store transaction process.
DETAILED DESCRIPTION OF THE INVENTION

For financial businesses, safety of transactions is always the primary concern. Therefore,
mobile communication devices serving as digital money carriers shall be retrofitted in two
respects: one 1s to enhance the safety thereof to meet the strict requirements on transaction safety
when the mobile communication devices are used directly for financial businesses; the other is to
simplify relevant operations in consideration of features of the circle store business, thereby
facilitating implementation of the circle store in the air through limited operations.

To meet the above requirements, SIM cards of mobile phones used for the circle store in the
air are in form of a dual interface telecom smart card with a payment function. The dual

interface telecom smart card with the payment function, which is the key device for
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON For fi nanci al
busi nesses, safety of transactions is always the
primary concern. Therefore, nobile conmunication
devices serving as digital noney carriers shall be
retrofitted in two respects: one is to enhance the
implemggtang, the iickeoftoregnribe @irt IRdhe prasent ingeiione htsntvee Biterfaces: namely, a
transaction safet when the nobil e comruni cation
contacy ¢piefecs andea G@éé‘?téﬁ sgerfage float aceqraplishaglediuied] seangbeonnection via an
the other is to sinplify relevant operations in
antenn@o@rseivacht respeasivelyeatlibe econteet ihierfagerwhye bsteaguipped with an SIM card
busi ness, thereby facilitating inplenmentation of the
commohlrycfoemét ior eurfemt trhebilei pheores ologhmplemnte chobe rcatrinmnscatiba functions
neet the above requirenents, SIMcards of nobile
includpipoR €K, wdeld thercankeetlessr mkezfast on®y ba pgréedediiwithas efuh¢tional unit that
formof a dual interface telecomsmart card with a
suppon@yigital mbo@c funotionsTdvethaiufihanciah trefdaatienst ik @9 theSiiBbile purse and the
card with the payment function, which is the key
mobilélpassbdkfcah be11&pleﬂ¥éb%ﬂﬁﬂﬁoh@@tﬁehﬁotﬁleﬁﬂieﬁe store in the
alr in the present invention, has two interfaces:

HeadRbelow,2a bEHO b@GdtuteSfahé A6 iARGlfa8e GQEdoAE kB8 Tard with the payment
i nterface that acconplish electrical signal connection

functidl ¥ilkibe (&Bér%@:ﬂamodetéipﬂﬁlﬂcrteferérﬁﬁH@Cftvaﬁl YAs EH@wﬁqm@gtl to enable
interface may be equi pped with an SITM card commonl

financ{aP UpHlidaBof i RindRRI LIBcRIROSTrsk Othle "R FRBLF: JEDQ eICSm smart card is.
Whi | &

comruni cation functions 1nc udlng STK,

furthenC Vﬁféﬁlvﬁﬁ-ﬁ ?H#rﬁé t%??teﬁaéﬁvggnﬂ&gl u {ﬁgf\m Bﬁ]dlﬁo? to the traditional SIM

ctiona Supports nnney uncti ons

card tﬁp t18&m | %R@&g' aITBI P %91%@1% %ﬂﬂi‘n Se‘d(%l? eﬁt 0&&?'15 dust the aforesaid

purse an t he €” pass can e I Npl enen

functn(grﬁi QHEY B Qﬁ?mﬁ di gltzﬁ I}r%}l% Jt%ngb dOWin Be pqu(]ttgd autamatlcally by the

structure o ual ace ecom smar

contac%%snn{en?ceo\%}{%fﬂ% coéﬂafetsiﬂﬂ?&gce is oﬁ;wqu@ | bed ' n det ai |

erence to Fi 1,

e C|aI a pI i.catig Iudln
h??gtlr ct)}ﬁelf Byy urnst;eSyStf'ﬁ s (e er?ace:és é%%%osnﬁhet MF (Main File)

d
ol T S 0 L R T BB wpomplised

i ces.. The

o o3 b SRR ES h FATRE, D150 r cmion
catalog}%I é@%ilgl aé_@ug@? %fgﬁh?-'l Bgo quétl Igg{]q%éggocﬁles arle included, in

terface when the contactless |&¥§rface is powered
which e PRyment §ystgm qnymopmeptatalagie S SPICHTRSONRAl FgRFR applications

is separate fromthe M- (Main Flle? ,
the payment system environment module ¢an support. In the dual interface telecom smart card

with the payment function, each concrete payment application is provided with one ADF module
where various EFs (Elementary Files) related to the corresponding payment application are
configured. Each of the ADF modules is configured in the payment system environment
module, with respective information being stored in the payment system environment catalogue
module.

As shown in Fig. 2, the payment system environment module also has another

implementation, in which the payment system environment module is integrated with the MF
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nodul e used for tel ecom busi nesses, and conmuni cati ons
t her ebet ween may be acconplished via the STK. In the
paynment system environnent nodul e, a paynent system
envi ronment catal ogue nodule and a plurality of ADF
(Application Definitiaon) nodul es are included, in

modulgh Ef e t PRYMSAY ¥siems GRSy | catsioanst medels| gdherddili anodules are
speci fies what paynent applications the paynent

conneeiod wath tehpaympmeytemsaureneenh modplsgespectively.he dual
interface telecomsmart card wth the paynent
Fugthert inshided ainhthe otvanl enteriaes rielacona pyarc gaidoarei an EF_ICC module, a
provi ded with one ADF nodul e where various EFs

DF_GfM emwdnlean \DI-iTeksymrebditlechnt BFKRY modulesipditits hke functional modules
paynment application are configured. Each of the ADF

that suppeudl @decom busifidsgest ed hese funetipaal meodulesy sogather with the MF module,
envi ronnent nodule, with respective infornmation being

consiss bHa adbscribéhidepity meoduls fiattelec@n\busioassent Aahatapgard communication
nodul e. As shown in Fig. 2, the paynent system

functi@V nfodaleesttther8iM| ardltisio nﬁtﬁﬁlleaﬂﬁ(hﬂr’e&fy welMRheWB 16 &ids@Bf ordinary skill
in which the paynent system environnment nodule is

in the toth@@hRh@sh Mé1H NarldtBudMvill ndl beTGihed deddhide@BYRRNt System
envi ronment cat al ogue nodul e and the ADF nodul es are

I OfRB e pleSsht WrfvBntidie  RY FRPECtS¥S WP aRvdI@nngat corxmgh'lleﬁ as per the
respectively. Further included in the dual interface

Specnﬁc%h@ﬁsom BB bni€ Putked/EfecdBn P 4lbIiRd El‘(ﬁnul ate®by @MPeople’s Bank of
nodul e, a DF_Tel ecom nodul e, an EFKEY ule and the

China {}i‘fﬁ)é}mg iQna nﬁ@%@ﬂ%&?ﬁculﬁﬁ%‘aﬁ%pwr&sﬁe@{ %cf\omlplemeli}]tmg electronic

busi nesses. These functi onal ul es oget her” wit

pursesyéqéé:tljgﬁlcrﬂ%gwos s in (.Sd}dSOJS S ecslﬁpéﬁlrthpgg déﬁi@égﬁ)hg y

I'e for tel ecom busi nesses

T%Qgﬁ?mn%ﬁdc Qele%}mc‘sf'ri f}n%lrd 'mglulh% ;%gn%en? M)ﬁ: %aSﬂ mhm:rﬁent digital

e 1S a rea nown to t se 0 rd I na

monef‘é%'qf ibes w&%gfs%&f%}lggs%%ké%ﬂoﬁ & g d%ha o0t hllg,ee |1 not

urt herern resen |nvent|on

Injélg ro?? :}{:ﬁeé% l nﬂfagzr? oggn}%ﬁ[agsdtegﬁmglegccgggs the card via

|ons of ronlc ectro

the co(n%é%_fsot(nzerpacgw at ezgrdb%n Ch n ggn'g aﬁc’owereé( on t%e cg{cfa I redirected

0 as particular crausesin te

t / b k
anornp AT HE BB S G rRRER AL ELEY] FoRBRERE M pgminal may
|nterface tele on1snart card with.the nt%ﬁ%u}

also S?ﬁrﬂ:??lsﬁ I%S}IC be ;éqymﬂnt system environm

may determine applications supported by the card by reading the payment system environment

The terminal

catalogue module, and then select ADFs of different applications through the Select instruction.
If it is desired to perform the electronic purse/electronic passbook application, the
contactless terminal may select this application through the electronic purse/electronic passbook
ADF module. Once this application is selected, the electronic purse/electronic passbook
transaction can be made, a specific transaction process of which is just the same as that specified
in the PBOC Specifications of Electronic Purses/Electronic Passbooks.
Apart from performing common electronic purse/electronic passbook transactions in the

contactless transaction approach as described above, the dual interface telecom smart card with
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noney services by way of contactless transactions or
data short nessages. In case of the contactl ess
transactions, initially, a contactless term na
accesses the card via the contactless interface of
the card, and when bein gomered on, the card is
the pay@.qltrfgath m@u@lmgpggﬁﬁg, 1K fpﬁ@lo‘gay dep@bikp\phoaerpr transactions in the
envi ronnent nodul e DDF. course, the term nal may
air VIaadaéaaslwhme%saw edtow, rvsith thl@tqn@h florege thecair ahan pamplat steps of using
stem envi ronnent nodule. The term nal may determ ne
the dua ldrfage tedenons siparo card dvitly therpaymanidfubgtioneadimpdenndng the circle store in
paynent system environnent catal ogue nodul e, and then
the airdwl reeans ADHata shortlimfef mgenwil Bippddscabddonsietaiir ough t he
Select instruction. If it is desired to performthe
Ass| shotvnanilig.plrtbe Mdlokctirda sorpassdacidn ppopéss@atailonhret lsRort message
contactless termnal may select this application
transntidsicnsdhtdtile el ectroni c purse/ el ectroni c passbook ADF
nodul e. Once this application is selected, the
Licitigioy, vl der R ISEMObRE bRdHR ifitRaS SnRke stbfe&?féﬂﬁfbh(}ﬂ tKeAmobile phone
be made, a specific transaction process of which is

and in at ibseR FSswodl BSddubRdto ithe aleMR@fon, the user inputs the
peci fications of Electronic Purses/El ectronic

transaETRMSARGKS, seNBRALcifclOfbREM{RMThING AR & BRlSRRton system of the
purse/ el ectroni c passbook transactions in the

card b? %F@aﬁ%ﬁ@%%vﬁﬁ%@@nﬁ'tﬁ’é@?ﬂ%@% 1@§1aﬁf§§51‘r@@ gto?@lz&ﬁ@ess. After the

he dual interface telecomsmart card wth

operatﬂﬁyﬁﬁh HE el a0 rdfidhs acloﬁ@s;ﬁ)lﬁﬂfh%raaté Nfe 31 bHARZEORILVANt data and

a nobi |l e phone or transactions in the air via data

sends 8 RALE SRS n%?lgé to IHgé"éer\\/@frt Wnichss &ilﬁzﬁl S %ﬁ{s?sﬁcﬂ} In%?sa@é r During the

as ah exa st eps o1 using I ntertace
waltm% ﬁp(iecg?rsg}]l% rt mﬁ?%%lyor%ﬁd rl)rﬁy me%g%é {ootﬂ% tsé)rv%rflf he or she feels

thMthQQgﬂ"&ﬂgﬁéwqggggges will be descrlbed in detail. As

the whole circle store transactlon
L?)r ﬁ "E?c%f’v ﬁgth%' ?t éh%r erﬁoﬁssggg Frongetﬁg 89 B{e ce e esccs)}nosql?axjt card with the

t t [
paymenp guncnlgﬁ,f gl%aS%{éVrﬁ:g \j ll zbgsr 'g(gs V%cod' mglutB Ie-na lj:gﬁ?sp{oggw% aoelrt]ae, generates
{ th Ll
MacZiid SRR e ﬁ%e*f” o g i tCPﬁFﬁpfa? PRt ifranGhthe server
sends 2 &)t@&%ﬁ(ﬁ agg&fr rég ¢ mé?rgl-ﬁfgt]oerg do §§ n}ﬁr&]%g%q%?gghsman card with the
After the eration system of

cle st process.
paymef‘hé"nﬁ%‘?rﬁ qlé‘tsh'rsﬁ%ﬁ rtBe SreApd ﬁ*{f"ﬂ@?%ag? he STK organi zes

vant data anpd
T¥1e a oresa%d MAC authentication code is calculated according to the content of the uplink

and downlink short messages and associated keys. The authentication code is appended to the
end of the data short messages to ensure accuracy and integrity of the whole data short messages.
If the content of the short messages needs to be encrypted, corresponding encryption operations
may also be performed on each of the short messages.

If the server fails to receive confirmation information from the mobile phone within a
certain period, this short message may be re-sent several times (the number of times may depend

on practical needs). In this case, a problem arises: as the first short message may have been
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sends a circle store request to the server, which is
called as the first short nessage. During the waiting
process, the user may nanually re-send this short
nmessage to the server if he or she feels that the
waiting time is too |long. Upon receiving the first
re-senseypial hEes dbis hflgfé)/rp?fﬁé)lfdﬁw theﬁ@@ﬁf welbrecgive agpnegtpdraacket within the
card with the paynent function, the server validates
permiggpy SQEALSIHNG (-0 threrdays) e disorhorngesagacenyernelhe ssrver shall store
MAC2 and deducts the circle store funds fromthe
recordg o rthe ionsiicHgn aberd umgssagEhdor civd eed \ageordingridsthe serial numbers, and
command of performing the circle store to the dua
when idantesal freesacedresom wamegescaise, theyt wilt becomsadensids repeated packets, and
function, which is called as the second short nessage.
then thiElsenaf ok detiect iMAE tamtdveinh saatsiodthis adesacSorcmdateatien the transaction
according to the content of the uplink and downlink
has beshaoimpieed adédt hmdneats sacsaabed skay snesddpe wilk be Mé-seial bBrwise, this
code is appended to the end of the data short
repeat@Epagesill e ighsde accuracy and integrity of the whole
data short nessages. |If the content of the short
A8 SRORAI M8 dRe idledoth SRS YRGS réeivVe@ IROLAbMDshort message, the STK
encryption operations may also be perforned on each

organi®s felt@am@iid ane s8I Qircld stbREnSIRINBhH tf) Ql'lé 8 éré)ucfneé?ﬁie\/r?of the card.
confirmation |nfornat|on fromthe nobil %one W't

The o&ratﬁﬁrsty@ﬂe& BeEd 9931blte%ﬁatﬁﬁ@ﬁ&:at‘i@ﬁ%@%&&n&ﬁmﬁemé on-line serial
several tines F e nunber of tines may epen

th
numbe? rb‘?iclt la8@ing ?)to tﬁé"elEal'o?nccﬁﬁ'gv u%derlr%bé B K ths %ﬁnsa@ﬁons in the air

thé first “shorf nmessage nay beem -8 re-sent

and g\%ﬁﬁ\f?ﬁr@ tlah&R8on | Juthehibh &y rﬂ(feﬂﬁfmokﬁhe Aﬁgllwahﬂe tﬁgréé&b?tlon system

receive a repeat ec} packet wt perms

, t
retum%%ﬁ%?&lcﬁﬁégﬁ?&%\rl)g ra Ssté{n{ %g(?g%’g‘l)e gr’-l.:e}% OAF}I tﬁQ%ﬁ%H‘l%ﬁSOQ&%IZCS relevant

data to %ﬂﬁ‘%%%leos?or%@ bt tg‘?}‘?‘estggﬁlv\ﬁf Whlcg'xalg Igaﬁé’q g i€ ﬁlq{cfjl#wgs%aée As this is
S

e seri al ers ntic transa
m%ﬁ c%(r)({]ﬁl dﬁ(% %\%gt 80 OIVVflf this short

the las?'gf?&& F{Egg% %2 & o%%l ?n?edf ?éﬁe&'i o emdf SR R

t ransact i on St at S ransaction indica
messaéenl% lo§the%?> solve _th Pé% erﬁla f%n ﬁ % &}%Fa&e lass PR e Oﬁ(é%SlonS the STK
econg

ransact|

may, el B I e Sﬁ%epfeegtl%%ftﬁg?ﬁ%tshmrﬁe%%e? gwoeeela transaction, add to
o o BEF P NG ST S i ion 0
and tir{l%lgfe %‘ggftfsé?ri%%%cg{}]‘gtbz%“ﬁf o? wgl %sglllrgnsse}cgcr)ne arll aut el:'ln(%ltclat?(?n }n?ormatlon of
the last transaction. Of course, some adjustments may also be made to the aforementioned
information on the result of the last circle store so that the server can confirm the result of the
last transaction.

After receiving the third short message, the server authenticates and saves the transaction
authentication information. If an erroneous status word is received, the server will take a
corresponding backoff measure to reimburse the amount deducted.

During the circle store in the air, a contactless transaction may be made by the dual

interface telecom smart card in the interval between the time when the mobile phone holder
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The operation systemis responsible for authentication
of MAC2, increnenting the on-line serial nunber by 1,
addi ng noney to the electronic purse, updating a |ist
of the transactions in the air and generating
transaction authentication information. Afterwards,

initiatgsh he o Bl 1056 opgratiamand ghetime pden dbp ival nger&a@a@e'@ﬁ@nasmart card
status word to the STK, and the STK then organizes

executep fhevifete sta@mmansiendn shig Fasel bePresess pledalcirclestarpén the air ceases
termnal, which is called as the third nmessage. As

and, when g next circhrestprgds initiased, throssevegavillbha@otified. | nt er f ace
telecomsmart card has no way to know if this short
Asdessagfeshiost ingssagesTar emimenitdtenprolptiegiofikeligo slourt during the circle
message | oss on rare occasions, the STK may, when

store pereisnghofiemessagdseast onreliatdeueslendd, hte €nsusd ssdvesdful completion of
nessage) for each transaction, add to the data the

transactesis) 4 spetial hemhasicatisrapodetivn mechirgsis ¢ addptedlintike p@ent invention.
the last on-line transaction, date and tinme of the

As shdvasin Hipaf)sketdindnunibaicansieteofiort hecHaakin primasiBCohphisesnd
aut hentication information of the last transaction.

10Whe R UK ircls Gitte aeuest I¥EIRitRdMRY Mmhotil ke sEmliey hFprbA® is adopted to
aforenentioned information on the result of the | ast

guararfiéd 1eb@pSdfAh&regfedt Bakthd eeveger ver can confirmthe result
of the last transaction. After receiving the third

2shied (heseas Stort hﬁstﬁ@ﬁ&?'ﬁs adcheat b&rﬁfrﬁl%tl@ﬁ%i%ﬁ’}fﬁ%nt R8I be re-sent
transacti on aut henti cati on |nf0rnat|0n

severaBlif@ FMSset b irhifs W& iveSit WRRERI &/ &Phairt &glogerver W' ']
take a correspondi ng backoff neasure to reinburse the

"amyxmhedﬁwé:gt%pe relsht '15‘&&“]& ‘Hlé %sgltst}fQEee héspggngk]gcﬁdr{ wilP'be carried

contactl ess transaction nmay be nma

when étt ﬁée)& rtxfaﬂ&% Wﬁrﬂsﬁﬁ ﬁleﬁqgrc{mccf eqhé l%hi t{?%wshéuo%r val between

e phone 9 initiates

\ﬁt’ltr;ésle[rﬂfer &Le(:r‘at oEyesté?lp %rfalthk O&‘irc?rfg e&g&tﬁlgnﬁf: VYﬂgtptllc'ﬁ%ﬁ f%ﬁ%l the STK, a

ace telecomsmart card execut

power%tff)Fl%te%ggm&hadlg}ntsmﬁ b& %ﬁ?ﬂ&e& heInport ecrev§osr §) fthet: he IgPer?téons on the

ceases nex CITC
non- vél%tllle rPrlletnlqo &gg g o B} co n th S ltnst&;]c%og r?ﬁ? ﬁté)n} %omrﬁtécrrg; ngch are either
o s GEGH 0 WSS R SEE sl i
o da‘ﬁeéfh‘grf?%ﬁﬁ’ TR TR R 52 e s

transa%&xﬁ dﬂ:t ffnaBr‘faﬁ‘aqu F@r}glggﬁﬁ%ngl éaitnI coage Qf;é) tmeo%l;lle oprl]1one is powered off or

running out of power during the process of implementing the circle store in the air.

For example, in case the mobile phone is powered off after sending the first short message
and execution in the server is successful, the corresponding amount will be deducted and an
instruction of implementing the circle store be sent. ~ When the mobile phone is powered on
again and receives the second short message (the instruction of implementing the circle store
from the server end), the operation system of the card will determine that no transaction process
is under way, store an error status word and associated information (the serial number of the

on-line transaction, the date and time of the transaction, and balance of the transaction) as the
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1. when the circle store request is initiated, a
manual re-sendi ng approach is adopted to guarantee
recei pt of the request by the server; 2. when the
circle store instruction is executed, confirmation
information will be re-sent several tinmes if the
last itepa iy ghe rafspetiqnoinrtbe-airvecqrd, 4id isfuinsathecarogistatyseyvpisld; Then the STK
when the circle store result is returned, the result
sends & therrerveasnd theagrEactatenward andoie srpsacten regoech agearding to which the
transaction is initiated to conclude the | ast
servert erchgigtaringnes Waenthe hisarsperamt iimrihe yduag mngdfrfachetelegom swart card is
executing the instruction fromthe STK, a power-off
unsucgssfubatd @ncele tlegné Gousdedhittidveofahaimheaht. | n ot her words,
the wite operations on the non-volatile nmenory
Iif éhegabovEERBRGMMenn thdrdgaliimstfacectleoomasneariataddrivgth the payment function
operations, which are either all successful or al
is basédcep theheasicafraaswoirkchfaBige darddheHEWKvdrs therprysene ipemsarbisenot merely
for organization of data and receipt/transm ssion of
limitedlah@e®hoWhdie swag@ditiondl payhenaysterhhéhvitohfkft §loduR of the present
transactions in the air can be surely termnated in

inventfodSie ub&E UTRD tAres FHOOBM A spavies, FdNVPEdrd9for FewdRhiNdariphone Systems,
of power during the process of inplenenting the circle

USIMSdafs€fol RutliRRe3 @isystefi® an@ M@k Eeanl 4l GRS@Be QhdPBis¢Bsed in the present
phone is powered off after sending the first short

mventﬂﬁls@ %Elenﬁﬂfjth@&ﬁfﬂéts't&@ i l’ﬂetane server is successful,
the correspondi ng anount will be deducted and an

The rﬂeﬂﬁ)tdr Rt h-%kn‘ﬁ{ntmgpélﬁf@ Bokd1¢h m}ezai:'aglﬁltﬁe el tf?&e@fe@ltsclosed in the

Wien t he one |Is powere agal n and

present ?rﬁ/@htY(ﬁrc'hefvla%e ﬁ&'agb%fﬁfotve rﬁ?ée‘tﬁ‘l e Mr‘l o§erbsftogd'lﬁz§rg%g 10 the art, any

I npl ement 1 ng t e Clr e store rom e server

obv1onrL%a19%n rtl?etrétB Qvnﬁ%ﬁ[ S%Baﬂtngt I]Pcﬁn ¢ é|}>1rW (Jflthéj}? o?Jner/%mtlmghall constitute

saction proc Si's un re an err
c (4 r
mfrm%}r%hgﬁ)no tﬁc%rﬂg @tsﬁﬁe g?e:sgrgnlsng%l&f%ﬁtah?rbe g tg)na&{resgendmg legal
transactlon and bal ance of the transactlon) as
respongﬁnﬁtnglo last itemin the transaction-in-the-air
record, and returns the error status word. Then the
STK sends to the server end the error status word and
the transaction record, according to which the server
end determ nes that the transaction in the dua
interface telecomsnmart card i s unsuccessful and
cancel s the previous deduction of the amount. In the
above enbodi nent, the dual interface tel ecomsnart
card with the paynment function



is based on the basic framework of SIMcards. However,
the present invention is not nerely limted thereto.
When the additional paynent system environnent nodul e
of the present invention is used, U Mcards for CDVA
systens, PIMcards for Personal Handphone Systens,

CLAIM§ M cards for future 3G systens and the |ike can al

1.

LI

use the nmethod disclosed in the present invention to
A wpsemhenideniy mpdwle 6SM)orasd for impéenzginging Fivelerstarp onithe gir, characterized
i mpl ementing circle store in the air and the device
in thet:eof disclosed in the present invention have been
descri bed above in detail. For those of ordinary skil
i ntheh&IMr tardahss aobSiMusodhlanfpestetdtemebosingsséoand a payment system
departing fromthe spirit of the present invention
erglrahientansdul¢ fitreligitah frronayg bosmdssesnaicdhe scope of the
present invention and be Iiable to corresponding | ega
re onsibilities. ubscrlber i dent i

Bty 6 &Ry PEFOTT CRENTF B FEr & SEUPeN) ysiegy environment
RN ) R I S e i
oSO D 9 00 Ll TEfe) USLAESSES oo module,

. paynent system environnment, catalog nodul e and at
infosation, Ak thensd) Ipash one APRfipeTiAR @F@'H“%d‘ﬂﬂd@le {#¢red an the payment system
elementary files related to respective applications
enyirenpgpffiatpleeeodwet he at | east one application
definition nodule, and information of the at |east

TROS MR ftihertiginRicdic R RN R dif asStRIRI fnnCltanﬁ 1 characterlzed in
paynment system environment catalog nodule. 2. The SI'M

te@rd for inplementing circle store in the air as
claimed in daiml, characterized in that: the SIM

cajd Shﬂ'ﬁ cﬁd\?ﬁ?%%ﬁhtabﬂﬁq%fa@@ &ndR goﬁa?%@& ﬂﬁ%xjfaeéswherem the SIM module

i nterface ereint M nodul e or te

foP k@éc@ﬁéﬁ&%e‘s% & e?lf 4 €168 fBuE’M&hsrb%%ﬁn&REQ?}é)Hk 99} thQ Q8ntact interface,

via t cont act nterface, e paynent syst

an%nvthé Opgﬁﬁém mg%uerﬁ eﬁglr&gﬁgﬁac ﬁ%(ﬂl‘lé a] erlgg%té blc’i?é {A?Si?honey business

lons"via t con €SS I n

communications via the contactless interface.

The SIM card for implementing circle store in the air as claimed in Claim 1, characterized in
that:
the application definition module at least comprises an application definition module for

electronic purse/electronic passbook businesses.

The SIM card for implementing circle store in the air as claimed in Claim 1, characterized in
that:
the SIM module i1s one of a SIM card, a UIM card, a PIM card or a USIM that have an

SIM Tool Kit (STK) function.

The SIM card for implementing circle store in the air as claimed in Claim 1, characterized in

that:



3. The SIMcard for inplenenting circle store in the
air as clained in Caim1l1, characterized in that: the
application definition nodule at |east conprises an
application definition nodule for electronic
purse/electronlc passbook busjnesses. 4. The SIMcard
f ofci AP gReAH!? gmEtiniqaiess B éhe maymentadysteas ceyigansant imedule via the
Claim1, characterized in that: the SIMnodule is one
SBf-a SIMcard, a UMcard, a PIMcard or a USI Mt hat
have an SIM Tool Kit (STK) function. 5. The SIMcard
6. A eretHonneﬂﬁﬂExhgﬂlrg &Fdl(,e Islﬁﬁ'é)fnethh i I(Wnc?l'hi% i ?le%e%'t ihe SIM card as

Caim1, characterized

cfﬁ f?l' @l@hﬁgf Whé%whg gﬂ@iyﬁ?ﬂs 1§%§1§e%%%r}}{+k§1[% umcatlon terminal and

e via the or |np
th
@kkﬁ%egragtsqﬁ/?mo Léllte%rd IJrcl:o V%Us?rﬁ:iéegwh edg%@ﬁt syé% env1réanment module

Fi ses 8T 8¢om busi nesses and a

fér n%ﬁlﬂn%l ggu mc)jha‘rac rlzemple?at' on term nal and

tem.environnment. nodul.e  for di
<@£§F§§ G BT PR ORE e il G Rt s Sppraton, inpuss a
transa%%@?éﬁquaﬁ% Bt GR15 FarR Rl A BaRec oah *Gabepeiton system via
e.st pre |n|t|aI|zat|on instruction to. a i
an STng‘i‘Aa §§§Ede?ﬁeﬁt'é>n sgﬁtewturg%glemlqurﬂ@gdgag@ a circle store request
operatlo iysten1returns the corresponding data, a
short mgssageds sgnb Py theaylle 4@ 2 sermes ¢ message is sent by the STK
to a server; (2) after receiving the circle store
(%)@&t@égepelgﬁgrtbe FEcls S1§E regpest §]@;}r{,@|esslgg¢ fibg segvegperforms an authentication,
aut henti cation, deducts the circle store fund from
deducts gle eigsle é@maﬁwdrf@laél@omﬁeswl%muat angrigadrda seromand short message
nmessage performng the circle store to the SIM
of perfegpigg ”(1%91fcé‘f ‘étéfe tofile @ﬁl\MC@rér d receives the conmand
short nmessage of performing the circle store, a
(Diafier thes$ M satdnrseeities ihersommandrshotymessegeaTiparfyrming the circle store, a

card operation system then the card operation
circle store instruction is sent by the STK to the card operation system; then the card operation

system performs an authentication, adds money to the electronic purse and returns corresponding
data to the STK, which then sends a circle store result short message to the server;
(4) after receiving the circle store result short message, the server authenticates it and saves the
authentication information.
7. The method for implementing circle store in the air as claimed in Claim 6, characterized in
that:
in step (1), the circle store request short message is re-sent manually to ensure that it is
received by the server.
8. The method for implementing circle store in the air as claimed in Claim 6, characterized in
that:
in step (1), when the STK is sending the circle store request short message, information of the

previous circle store is added into the data so that the server can confirm the result of the last
13-



system perfornms an authentication, adds noney to the
el ectronic purse and returns corresponding data to
the STK, which then sends a circle store result short
message to the server; (4) after receiving the circle
store result short nessage, the server authenticates

transagtjonangd saves the authentication information. 7. The
met hod for inplenenting circle store in the air as

9. Tepanstberl far impiemersing igleagioter inzlbe aimps ¢lpigted inrClsine|§, characterized in
(1), the circle store request short nessage is re-sent
tlmimually to ensure that it is received by the server.
8. The nethod for inplenenting circle store in the air
thesingéraiatren off theChrzivious circleastere tecormiprises any off thatfollowingt die result of the
(1), when the STK is sending the circle store request

last traphantionmbs sergpd nuimbEoofithe lashowfing trensapti@y idetesinditined @ the last transaction,
store is added into the data so that the server can

balance ifithernsttitaesacasnbhd afth¢hreali@sinformalidn of thernsaathotion. 9.
The nethod for inplenmenting circle store in the air as

10. Tabandaket for i@lpdnienBing Aliv@leagb@r inz@él airras dlfiaded ihF®aim 6, characterized in
i nformati on of the previous circle store conprises any
tigk: the following: the result of the |I|ast transaction,
the serial nunmber of the last on-line transaction,

iflatey and ifi e QrvdrhBodsagbt tr&,%ﬂii:a‘ébh%atlohairﬁ&ﬁ%tlgﬁ fr&ﬁ the mobile
| ast transaction and authentication i nformati on of the

commbi@ghtidn’ RARMEL Win z;-gred-erﬂ@?mméﬂ hiagk, fied cd)rm?llaﬁ(ﬂ‘%ﬁ‘(;r't RiEssage of performing
circle store in the air aSC|a|rTEd|n Claimbo

the CerII'é%f(ﬁ‘@W@l'l bé ?éjsénf]autt)}?ﬁﬁcall' n step (2), if the Ser ver
does not receive conflrnatlon information fromthe

Tﬂp%étﬁ‘od ﬁﬁ%ﬂ%&‘ﬁl'ﬂ ik Rr dbRal Me %l}per 1H{eﬁqﬁt@51ﬁl @,egharacterized in

time, the co ort nessage o or m ng
krcle store will be re-sent automatically. 11. The
net hod for inplenenting circle store in the air as

if Et@b r@ﬂ it el dP Reeifies ?&}eg{ehzﬁgkétpthehn% server detects if a transaction

status in the repeated packet indicates that the transaction has been completed; if it has not, the
circle store command short message is re-sent; otherwise, the repeated packet is ignored.
12. The method for implementing circle store in the air as claimed in Claim 6, characterized in
that:
in step (4), if the server receives error information, a backoff measure will be taken to
reimburse the amount deducted.
13. The method for implementing circle store in the air as claimed in Claim 6, characterized in
that:
when the card operation system is executing the instruction issued by the STK, the write
operations on a non-volatile memory are either all successful or all keep the values unchanged.
14. The method for implementing circle store in the air as claimed in Claim 6, characterized in
that:

when the SIM card is performing the circle store in the air, a contactless transaction may be
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in step (2), if the server receives a repeated packet,
then the server detects if a transaction status in
t he repeated packet indicates that the transaction has
been conpleted; if it has not, the circle store
command short nessage jis re- sent ot herw se,
made #@B@a}tﬂ@avwewemc@mp@qﬁ@ﬂé& stepX1) T Cﬁ@tﬂ?@%ﬁm%}‘ i step (3), and the flow
npl enmenting circle store in the air as clainmed in
proceselqﬁthﬁ areleranedn theraiyesasqsivhane contartigpseipansagtion;is beipg made.
server receives error information, a backoff neasure
15. The|methed ferkiaiplernentingj qitsle steret methgmfuaﬁ claisepdcingdlaim %, characterized in
The nmethod for inplenmenting circle store in the air as
thdtai med in daim6, characterized in that: when the
card operation systemis executing the instruction
an ddA€dashertticati @Teqdet ihealonlatesl acopelizg icoomtan o the uplink/downlink short
non-vol atile nmenory are either all successful or al
messageend heovaipoadingniclyangé dhe MAC Tduethendtima dode is sent together with and
i npl enmenting circle store in the air as clained in
followthgihesbort aleedaged.eri zed in that: when the SIMcard is
performng the circle store in the air, a contactless
transaction may be -14 nade in the interval between
conpl etion of step (1) and conmencenent of step (3),
and the flow process of the circle store in the air
ceases when the contactless transaction is being nade.
15. The nmethod for inplementing circle store in the
air as clainmed in Caim6, characterized in that: an
MAC aut hentication code is calculated according to
content of the uplink/downlink short nessages and a
correspondi ng key, and the MAC authentication code is
sent together with and follow ng the short nessages.
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