-1- A DATA CHANNEL CREATI ON METHOD AND SYSTEM USED FOR MOBI LE PAYMENT
Technical Field This invention is involved in nobile paynent, and nore
especially creation nethod and system of data channel between NFC

transacti on nodul e and RFSIM nodul e. Background Mbile paynment is a
payment node by which user is allowed to use his/her nobile equipnent

(usual l'y nobil e honegi“to pay for ]%oods or_service, such as to buy
tickets whenARBRATASLH I‘J)ELQI%EMEO WETHQBANDS S HEMUSER EQB, ot
supermar ket or hotel. The overnghpiiRPpAeniayfent val ue chain includes

nobi | e operators, paynent service providers, application providers,

equi pnment manufacturers, systemintegrators, nerchants and users. At
present, tThe i mpl enentation of nobile paynment nainly relies on the

fol |l ow ng—e&’&‘-ﬁﬂeﬁi@i es: 1. Near field comunication (NFC). NFC integrates
NFC chip and : : F calql i i phones,
li ke Nokia Npﬁﬁﬁg@f@gﬂgﬁéﬁéﬁﬁvi‘g?‘m“? lo TPHTML I H%#M%:%?%”?%S?%ﬁ’@nt s RF
payment f umethadand yystam ngodata ghannel hetREerw INFC itransdetiomuiidute pitoRESIM2. S| M
Pass: such tde hnol ogy uses dual -interface card to inplenment functions of
SI M card. "M%akes flexi ble PCB antenna connected with NFC antenna to

i npl ement  RF paynent function. 3. Filmcard technology: it uses film
packagi ng of dual -interface card and filters interesting instructions

bet ween ndisckerqundne and SIM card. The filmecard can inplenment RF paynent

function thr OHl%gilt]; lpg))((rlnglllteispa?%a)?rﬂetm "i8de by which user is allowed to use his/her

mobile equipment (usually mobile phones) to pay for goods or service, such as to buy
tickets when taking bus or subway, buy tickets at cinema and shop at supermarket or
hotel. The overall mobile payment value chain includes mobile operators, payment
service providers, application providers, equipment manufacturers, system integrators,

merchants and users.

At present, the implementation of mobile payment mainly relies on the following

technologies:

1. Near field communication (NFC). NFC integrates NFC chip and RF antenna
used for near communication in the mobile phones, like Nokia NFC mobile phones
working at 13.56MHz. SIM card implements RF payment function by connecting
with RF chip in the mobile phones.

2. SIM Pass: such technology uses dual-interface card to implement functions of
SIM card. It makes flexible PCB antenna connected with NFC antenna to implement

RF payment function.

3. Film card technology: it uses film packaging of dual-interface card and filters
interesting instructions between mobile phone and SIM card. The film card can

implemént RF payment function through flexible PCB antenna.



-2- 4. RFSIM card: such technol ogy uses high frequency, very-high
frequency, super-high frequency and mcrowave frequency to inplenent data
comuni cation. Those frequencies are high, so antenna can be laid on the
SIM card. Therefore, single card can provide RF paynent function. But each
exi sting technol ogy has unsolvable probfens and is difficult to be

pronoted in tual appl]cat] First, NFC requires user t hange hi s

mobi | e phone, g SO RIME ATE afue p@Fl%fH)éO%Yoé‘Fesl high eﬁswwevermﬁt fcf’é'%‘l%e%ﬁ’e few
nDblle ph i sfy
user's de%ﬁ%sﬁglgg% gﬁ%&?ﬁg@ﬁd@%ﬁa@%ﬁgr ttéf"‘éfg?%éﬂ e%%lg&tg ?clr?hﬁnﬁrﬁc%%?s

usual | y hdiless fimifjhenciea pechigly, sarahtaume cai b laidibh theoSi4 osmdd@herafom samgk i cation
requi renents, for erato In addition, flexible antenna is
relativel fa@(f?é]rgp\’/‘g éﬁdpaﬁ’ﬁ’@n Bi%mn of connection stability can't be

sol ved conmpletely. At the sane tinme, the flexible PCB antenna has the
different formalong with the different formof SIMbase, which |eads to
users' di ssaBukfaadt B}dﬂtingTItﬁchUQloghém iunsoluzblel preklbmslandyis U8 uttl oxbbl e PCB
antenna, which has th roblemas SIM pass. Fourth, RFSIMcard

t echnol ogyP &L Hpaﬁtu Hefﬁ'@g‘ whi ch can penetrate deeply and is not able
to i npl enent actual NFC conmunication. But existing technologies can't
make sure the security of information during transaction. At present,

mobi | e paymenFirgadEQ reauites. \BeMeL le‘g@mbéﬁpbm setephnistiiperade eositiact | ess
card field h as, nsp nance CMI I nt and-
citizen caft cS?Lé dttﬁergfa?eggntrl N ng %10 uPII)ﬁUH ?\{Fect's:%nﬂJl rﬁa¥ketg‘§}{‘sﬁé‘2€$| ty of
nobi | e pawﬁamtolgawgfy b@rg dettlahyls. dem)nst rat ed. Additionally, 2.4G RFSIM
solution need to redesign existing reader with 13.56M14z frequency |ike
transportati on paynent

Second, dual-interface smart cards adopting SIM Pass usually have small
capacity and are difficult to provide multi-application requirements for every operator.
In addition, flexible antenna is relatively expensive and the problem of connection
stability can’t be solved completely. At the same time, the flexible PCB antenna has
the different form along with the different form of SIM base, which leads to users’

dissatisfaction.

Third, the film card technology uses flexible PCB antenna, which has the same
problem as SIM pass.

Fourth, RFSIM card technology uses high frequency which can penetrate deeply
and is not able to implement actual NFC communication. But existing technologies

can’t make sure the security of information during transaction.

At present, mobile payment based on 13.56MHz has been extensively used in
contactless card field such as transportation, finance, social security, government and
citizen card. Maturity of its industry chain and technology and security of mobile
payment have been fully demonstrated. Additionally, 2.4G RFSIM solution need to
redesign existing reader with 13.56MHz frequency like transportation payment

equipments and financial payment equipments. But RFSIM card can communicate



equi pnents and financi al paynment equi pnents. But RFSIM card can communi cate
-3- with nobile equipnent via contact communi cation interface. User can
access to data in the RFSIMcard by controlling nobile equi pment so as to
control the result of nobile paynment transactions. Wiereas, this invention
brings forward a nethod to create data3channel between NFC transaction
nodul e and RFSI M nodul e and a systemto provide support for conp|eting
mobi | e payWiihmobie geeipmeners conacispaarniedinpi intesfach dJsse et pqepssoiP dafc

payent bt RN RGPl ABATE WwipHUhE R, 68T 3048 EGhRICEE | soues

of all paynent nean nven isitnvention 1s to provide a
dat a channabbity @tiecantramudtthisand system used for nobil e paynment. This

i nvention can be used to expand the technical functions and service scope
of existing nobile paynment system It can conplete the nobile paynent
function of Nefelranaachlafioitee iyl S UNENLARERaE) twbdd modul e
whil e conpl eting transaction by ans of the security o transaction
nodul e. THEFdatmsadtiannabdude eatl | RIFSTive tivalih]ep and/ ia deysteimnta prosidensoppditdor i s used

to create data,channel between NFC_.transacti on nodul e .and RESI ul e.
The steps §HHH! ﬂa@:molefwayn@@f bRtHECIRHeI, 4 R SHIERCPBRINGS HiF SR O ader to

pol I NFC t a?ﬁ%ﬂ?%itﬁ@of%wn@e of RrF8iE E?ﬁ@ﬁta%lc‘ﬁréaﬂﬂﬁgl% Cechitichiqds g1t 0 step
A2. O her e, continue polling. (,RZ NFC communi cat i on nodul e connects to
NFC transaatymentmeghsl e t hrough wireless RF to read identifier from NFC
transaction nodule and send it to processor nodule inside reader. ( A3 )
Processor controls the RF connection between RF communi cation nodul e and

RFSI M nmodudgnRa6UTdheéhtidn t he 1 dentifier.

This invention is to provide a data channel creation method and system used for

mobile payment. This invention can be used to expand the technical functions and
service scope of existing mobile payment system. It can complete the mobile payment
function of NFC transaction module through the convenience of RFSIM module

while completing transaction by means of the security of NFC transaction module.

The data channel creation method provided in this invention is used to create

data channel between NFC transaction module and RFSIM module. The steps include:

( Al ) Set the NFC communication module in the reader to poll NFC

transaction module. If NFC transaction module is found, go to step A2. Otherwise,

continue polling.

(‘A2 ) NFC communication module connects to NFC transaction module

through wireless RF to read identifier from NFC transaction module and send it to

processor module inside reader.

( A3 ) Processor controls the RF connection between RF communication

module and RFSIM module according to the identifier.



-4- (A4) Use data channel between NFC transaction nodul e and RFSI M nodul e
to conplete nobil e paynent and extended functions |ike | oad over the air
and bal ance query. The data channel creation systemused for nobile
paynent in the invention is used to conplete nobile paynent and extended
functions like |oad over the air and -hal ance query. The system consists of
reader and nobil e equi pnment. NFC conmuni cati on nodul e, RF comruni cation
nodul e and processor nodule is inside the reader. There are NFC

transacti on np n FSI M madul e isikde t he nmobi e W C
comuni cation ﬁ%‘hﬁl‘%eggﬁu@&n%eg‘%e&lgﬁggr S%cﬁgfldn%délﬁ%{unﬁfgg I on%ddcl:%g;nec_ti on
w th NFC tihapsfetd ﬂBbi‘i@ﬂéﬂnﬁ‘eﬂt And SARARUSUAGHRS SikE Roadafver thB alifakd bhlagsact i on
nodul e, to exchange data w th processor nodule and indirectly create

comruni catquety.wi th RF conmuni cati on nbdule. RFSIM nodule is RF smart card
with functions of contact SIMcard and contactl ess RF communi cati on
functions. RF comunication nodule is used to create connection with RFSIM

nmodul e to recehyataRhafiRs 2RO y4EMRRSH Noradibile ymsag ME ifkptages to
RFSI M nodul e, and to create comruni cati on with NFC communi cati on npdul e

vi a processed tergemplste mpbide psyoent mod exéended fiswtonplikorpdraventhe air andf er

data in different formats, and to .contgal_ the c fcati t NFC
Communi catiAfcoare a el bEnidErHl feadstnE TRl bl Y8R
conmmuni catdopiinimcition @odulBFRF Mofipeliti@tibd mbdik afid Ptoceisehangaleaiddnside
identification of data based on different RF frequencies., . N

communi cattheseadse dihere are NP tnecton: Biprle: 2 REHM madulecinpige Eh%m@hile
commun o= ik \EE L AMEH AN £olth SORE AP ERL,
exi sting temhealongwitht hNFCadwaictign mbdulketd rusplatOnctss WatdaachaMNigl can
be Tast Crt?a?r}sg&iogertn\gﬁglg, &I)ngéhragges gtE‘;li \?,ﬂh r{)?gclélss%rarggdul?gﬁln irqgi)ige%lﬂ?r (Yr\'cisa;[ter:] the
communication with RF communication module. RFSIM module is RF smart card
with functions of contact SIM card and contactless RF communication functions. RF
communication module is used to create connection with RFSIM module to receive
RF messages from RFSIM module or send RF messages to RFSIM module, and to
create communication with NFC communication module via processor module.
Processor module is used to convert and transfer data in different formats, and to
control the communication between NFC communication module and NFC
transaction module and between RF communication module and RFSIM module to
implement exchange and identification of data based on different RF frequencies.
NFC communication module is Near field communication smart card, which
communicates with NFC transaction module with same frequency, execute

instructions from NFC transaction module and return result,

Compared to existing technology, the advantage of the invention is, data channel
can be fast created between NFC transaction module and RFSIM module with the
method provided in the invention to complete payment and information display via
NFC transaction module and RFSIM module respectively. The invention makes fully
use of security of NFC transaction module as payment means and small size and low

cost of RFSIM module, which can greatly improve the security of mobile payment



met hod provided in the invention to conplete paynent and infornmation
display via NFC transaction nodule and RFSI M nodul e respectively. The
invention makes fully use of security of NFC transaction nodul e as paynent
means and small size and |ow cost of RFSIM nodul e, which can greatly

i nprove the security of nobile paynent3:5- and decrease the i npl enent ati on.
cost of nobile paynment. Brief description of drawings FIG1 is an

i |1 ustrat iasd deerepssyhe Eﬂlﬁéfylﬁ’étﬁtlo%%ﬁ eﬁmoml@amqné a perspective view of
configuration of nobile equipment. FIG3 is a flow chart of reader FI&4 is
a flow chart in nobile paynent application. Detailed description of the
Enbodi mentBrit¢fdestrépfion bpdeavgnpart the invention will be detailed by means
of enbodi ments _and draw ngs. But the enbodi ments are just illustrative and
won't imit tﬁléib%w@wt@ﬁlongéapél lgpayrentiskieit i on. The nobil e paynent
system provided in the invention can inplenment dual - frequency cooperation.
The nentioned dual - frequency neans two RF frequencies, such as 13.56Miz
used for nearFlG2Iish maypeetite eiod of cddipuration drSdbilecauipmehhe systemw || be
detailed with the two frequencies in the follow ng part. Dual -frequency
nobi | e paynment system conbi nes advantages of two kinds of solutions,

13. 56MHz near gfc etd, PV TR oPRDdae- 4GHz RFSIM card, which are
controllability of distance of 13.56MHz rear field paynent, controllability
of dual- interface of 2.4GH# RFSIM card and display of information via

contact inter . sis of . securit bil e paynent, the data
channel creat E?‘gﬂﬁﬁﬁwfﬁ@‘tlfhwbﬁﬂ’%’ @pl{f’gg%‘ératl on process in the
i nvention can conveniently realizes circling store in air for NFC

transacti on nodul e and query its bal ance, and can inpl enent data
Detailed description of the Embodiments

In the following part the invention will be detailed by means of embodiments
and drawings. But the embodiments are just illustrative and won’t limit the protection

scope of the invention,

The mobile payment system provided in the invention can implement dual-
frequency cooperation. The mentioned dual-frequency means two RF frequencies,
such as 13.56MHz used for near field payment and 2.4GHz for RFSIM card. The

system will be detailed with the two frequencies in the following part.

Dual-frequency mobile payment system combines advantages of two kinds of
solutions, 13.56MHz near field payment and 2.4GHz RFSIM card, which are
controilability of distance of 13.56MHz rear field payment, controllability of dual-
interface of 2.4GHz RFSIM card and display of information via contact interface. On
basis of security of mobile payment, the data channel created during the dual-
frequency cooperation process in the invention can conveniently realizes circling store
in air for NFC transaction module and query its balance, and can implement data
synch between NFC transaction module and RFSIM module, which means load and
balance information of NFC transaction module can be saved into RFSIM module in
time. In addition, NFC transaction module and RFSIM module 1s relatively

independent so that NFC transaction module won’t make any impact on the RFSIM



synch between NFC transaction nodul e and RFSI M nodul e, which neans | oad and
bal ance informati on of NFC transaction nodul e can be saved into RFSI M
nmodule in tinme. In addition, NFC transaction nodule and RFSIM nodule is
relatively independent so that NFC transaction nodul e won't make any

i npact on the RFSIM -6- nodul e when ﬁérforning contactless functions |ike
SW pi ng car so its integrated tabiljity i1s higher. The re|ative

g s

i ndependeRedulst WhGECPFFIALRE CPRIACHASY hinstions hike isiipipe catds sgptcinfesated

archi t ect WiRIRMSIARNE 110 1dldRNAIRenRAEBE NPATRARSCEN Mokl edplEiallpD! | €
esctri be

paynent syste In the invention can achieve to sane high” security
| evel as itgepevific hichdaextuel suyntablediot fimgsdignpayosat, walkesrsanddmt yhee hrmbge t he NFC

transaction nmodule with the, mbi,le paynent  .system via nobil.e equyi prent and
contr ol t PERL Sy detcafbed in thayinyerhih A ASHSVEIR SOOI 1S 38y rant

exper i encg,aRdn FRRMdislgRRentSsehpwn in Fig. 1, the feature of the nobile
paynment system described in the invention is that nobile paynent system

~consi sts of reader 100 and nobil e equi pnent 200. There are NFC

comuni cati on. nodul e 10 RF c i-cation. nodu 10 nd rocessqr nodul e
103 st de. ¢ et eitdapdorpty Free Y MACERiriicrontn e 508 e PR Rgau o 202
are insi dgysidye vid Ridb8le @AuigAnEN tand QRntrFe 88RJacd P db@ildl vl tfnhé AKIBIBE Yean

conmmuni cat’l on equi pnent supporting NFC communi cation nodule 101 and RF

comruni ca¢fhancegn’s panoent epperianse and easdigerce. 103 in t he reader can access to
NFC transaction nodul e 201 via NFC communi cation nodule 101 and access to
RFSI M nodul e 201 via RF conmmuni cation nmodul e 102. NFC communi cati on nodul e

101 i s used tAx showal i Figdr, thd eathre oMhiNin®dile @aymérithsystdinCldstdlslagt then nodul e
201 to conplete access to data in the NFC transacti on nodul e 201 and

i mpl ement inysatien isdke nakile PAYMERETYEEM qoayiNRL readar b abmobitapipmentd used
to indiresph yrifef LA NIROBAGHULRANM HBaiE 109 RF b6 AR RALIPHfe 13 duar ough
processor module 103 inside the reader 100. NFC transaction module 201 and RFSIM

module 202 are inside the mobile equipment 200.

Reader 100 is dual-frequency communication equipment supporting NFC
communication module 101 and RF communication module 102. Processor module
103 in the reader can access to NFC transaction module 201 via NFC communication

module 101 and access to RFSIM module 201 via RF communication module 102.

NFC communication module 101 is used to create rear field communication with
NFC transaction module 201 to complete access to data in the NFC transaction
module 201 and implement operations such as charge, payment and balance query,
and used to indirectly create connection with RF communication module 102 through

data processing and transfer functions of processor module 103,

R communication module 102 is used to create RF connection with RFSIM
module 202, receive or send RF message from or to RFSIM module 202, and create

connection with NFC communication module 101 via processor module 103.



data processing and transfer functions of processor nodule 103. RF

communi cation nodul e 102 is used to create RF connection with RFSIM nodul e
202, receive or send RF nmessage fromor to RFSIM nodul e 202, and create
connection with NFC comruni cati on nodul e 101 via processor nodule 103. -7-
Processor nodule 103 is used to convef{-and transfer data in different
formats, and control the comruni cation between NFC conmuni cati on nodul e and
NFC transaction nodul e and between RF communi cation nodul e and RFSI M

modul e Lo i MBlOESRA! mBAGIARYGs 30k LAGRERIGRULARP talh 4iASR R
different frequencies an Create data c anne etween NFC transaction
nodul e andn@F@inktohnshies lcemnininiestionl boyweaaiNidd epmnnentatiah podde sadr NEFCke

embedded CPU. NFC transaction np e 201 js.13.5 r ield
oo Satt Al ot A bcaR N For T RlR o, e S g SIM s tule to
comuni Cat1h1%[bn’i@?1@'9:|{&1aﬁ anc@él@l‘ft}ﬁdaﬁgn oPQﬁ%Q&% ' 9/ d}ﬁ&eﬁpﬁ‘é{}ﬁ@hﬁ@é 4@N nodul e

102 and returning resulft. RFSIM nodule 202 1s RF smart card with functions
of cont actcr@ltwdmamhalmwhbet@anmaﬂ%q HsmaﬁﬁommndulmamdtREﬁIM medtlcoltgisudllke 2. 4
GHz RFSIM car stug I |1ed b)R(ﬁ ﬁygtl on | ogies. It conmunicates with

nobi | e equi*PAEMR" “ENE RESERAhd 4t F&°C i@ contact communication interface

and contactl ess comuni cation int erface respectively. The said contactl ess
comuni cation interface is 13.56MHz contactless wreless interface in
conpl i ance vvl NECl tsos@itiostraedide 481 isi 185N Sty 1ept4BAd eerampsicatias8nat cMNEC

communi catyan, mdul £,d01 ad) REcRmMRICallan, madul ¢, d0%. iy bk, fgader 100

can create conne ransactl on m) ul e 202

i n the noljohensds fRFENECZRthmesetohinvelue muiarﬁbqeﬁmﬂggrﬁalt.a under the
control of processor nodule 103 so as to create comruni cati on between NFC
transaction nodul e 201 and RFSI M nodul e 202 to provide base for

I mpl ementi N9 REgIM module 202 is RF smart card with functions of contact SIM card and
contactless RF communication functions, like 2.4 GHz RFSIM card supplied by
Nationz Technologies. It communicates with mobile equipment and RFSIM module
202 via contact communication interface and contactless communication interface
respectively. The said contactless communication interface is 13.56MHz contactless
wireless interface in compliance with ISO RF standards like ISO 14443A and ISO
15693.

NFC communication module 101 and RF communication module 102 in the
reader 100 can create connection with NFC transaction module 201 and RFSIM
module 202 in the mobile equipment 200 respectively and exchange data under the
control of processor module 103 so as to create communication between NFC
transaction module 201 and RFSIM module 202 to provide base for implementing
load over the air and balance query between NFC transaction module 201 and RFSIM
module 202, The NFC transaction module 201 is 13.56MHz contactless smart card.
Its physical shape can be film card or other. It connects to NFC communication
module 101 through frequency 13.56MHz and exchanges data. RESIM module 202 is
2.4GHz RFSIM card laid in the SIM card slot in the mobile phone. It connects to RF
communication module 102 through frequency 2.4GHz and exchanges data. The NFC

communication module 101 and RF communication module 102 exchange data via



| oad over the air and bal ance query between NFC transacti on nodul e 201 and
RFSIM nodul e 202. The NFC transaction nodule 201 is 13.56MHz contactl ess
smart card. |Its physical shape can be filmcard or other. It connects to
NFC comuni cation nodule 101 through frequency 13.56MHz and exchanges
data. RFSIM nodule 202 is 2.4GHz RFSrRtcard laid in the SiMcard slot in
the nobil e phone. It connects to RF comrunication nodule 102 through
frequency DPO%EY mlelBhanges data. The NFC communi cation nodul e 101 and
RF conmuni cati on nodul e 102 exchange data via -$- processor nodul e 103. The
i nventi on makes use of RF identification technology which has been

ext ensi vel y aphe iimekntion omblers tiec bofii RBI idénteficdtion decdmotopyl whith hisedtéon of
mul ti-frequency . dat hannel and ibh' [ J. After NFC ¢o ni cati on nodul e
101 succesf‘g&iqslmyvﬁlygaélpﬁecf HRihes teslacal E'lﬁgisﬁﬁﬁ%tﬁdft%?ﬁeﬂi#@%f&w& $JUSACYodul e
201, RF co i i o0 Gl | i 'y n [ | RFSI M
modul o 203 hareel 8 T Anch e ShifelofinEalt PETBREANAY Sinta

in the readeitifld thfamatinGrdmh aNE@ &hh @Bt HP tHedale 201 RFNHEIMi CATAURGRAS | ON
bet ween RFSI M nodul e 202 and RF communi cati on nodul e 102 so that nobil e

equi prent  HBgugtaanpitete REConpestivacyith RESBdunedule a7 end transdan datdlethepunct i ons
| ke | oad 18¥ e éc@&ngéﬁﬁ gﬁ@%%%%eﬁ% ﬂatggﬁ fh% r}%(%a q?@ h%cglgFﬁeté%\ﬁéééiong}‘ﬁ%ﬁfﬁlﬁfﬁCt Ive

vi ew of configur € ‘equi pnent i Ct

Fi g. 2. NFQQUIr thiceght ¢ommmibidaticn B&ivebis RESTRU nduleh2025 wiid e cothmuicationf
nobi | e equi pnent_ gr an o%ggr pl ace on the nobile &gui pment 200 readabl e by
NFC commiiPedei ¥i sodhsterpbile emmirmeny il sen imaks B6G fHassaglen imodule net hod

to inpleng 1&H&1t-éxfe%gek@rpﬁ¥cﬁoﬁ@9§@r1@&d &0kraRg ofoRd &1ﬁfc§gﬁj%}ya§§8§1§gﬁzgased on

t he dual -frequency cooperation eplicted as shown 1 n . The
met hod i nciatedk. t he fol | owi ng st eps:

A perspective view of configuration of mobile equipment 200 is depicted as
shown in Fig.2. NFC {transaction module 201 is fixed on the surface of outer of
mobile equipment or any other place on the mobile equipment 200 readable by NFC

communication module 101.

The invention is also involved in the method to implement dual-frequency
cooperation and mobile payment system based on the dual-frequency cooperation

depicted as shown in fig.1 and fig.2. The method includes the following steps:

(1) Fix a NFC transaction module 201 used for rear field communication on

the said mobile equipment 200.

(2) Set NFC communication module 101 in the reader 100. The NEC

communication module 101 is used to get and transfer identifier information from

NFC transaction module 201,

(3) Create RI' connection between RF communication module 102 and

RFSIM module 202 according to identifier information from NFC transaction module

201. Only when NFC communication module 101 has read the identifier information



(1) Fix a NFC transaction nodul e 201 used for rear field comunication on
“the said nobil e equi pnment 200. (2) Set NFC communi cation nodule 101 in the
reader 100. The NFC comunication nodule 101 is used to get and transfer
identifier information from NFC transaction nodule 201. (3) Create RF
connection between RF conmmunication nofule 102 and RFSIM nodul e 202
according to identifier information from NFC transaction nodule 201. Only
when NFC c¥mHfnirenserion medue0] sucasasfullp & eqrampaieatiqrmadule APdiushedton - 9-

of NFC tr ty | S F c paat 1 oF u 102
Pust can g 8 ReTBEKICE SRE RUSEA® Rothls) 20t RITHAHHE, SRR o0

equi pment a2e&dingae thdidagified ahdhaahdenidafal er and transfers data. The process
of conmuni cati on between reader 200, NFC transaction nodule 201 in the
nobi | e equi pnrent 200 and RFSI M nodul e 202 in above step (3) is depicted as
shown in fig. ' ; ' and
initialized. ?R"zg‘%%i‘:%%tégtﬁ%l‘%uﬁﬂﬁ“i%tﬁ P%R@tn)rr‘% %Fégd%%%gﬁ[csﬁ%g@tﬁp gﬁiﬁ;{%ﬁf ?d(j;ln nodul e
201. NFC iadhsmiobitatdquipmendfi0eani RF idhadrdtle XRda taboveadepe(3) ¢s depieed as

di scont i nus%usl Y &.o ﬁlﬁl |, the NFC transaction nodule 201 within allowed

di st ance. SPAWNJR{ig3alhedelailedflensfite neans the di stance between NFC
transaction nodul e 201 and NFC comuni cation nodul e 101, about 5cm w thin
which a transaction can be fulfilled. If NFC transaction nodule 201 is
found, go to st&p) RA3djer 100Hepwwvearson gd ihidialize (A2) to continue polling. (
A3) NFC conmuni cati on nodul e 101 creates RF connection with NFC
transaction nodul e 201 through 13.56MHz, then reads identifier information

from NFC transggyigRCRdh 6200408 héudt ReB! RERIARN HBEME 01,

NFC communication module 101 sends RF electromagnetic wave discontinuously to

poll the NFC transaction module 201 within allowed distance. The said allowed
distance means the distance between NFC transaction module 201 and NFC
communication module 101, about 5cm, within which a transaction can be fulfilled. If
NFC transaction module 201 is found, go to step (A3). Otherwise, go to step (A2) to

continue polling.

(A3 ) NFC communication module 101 creates RF connection with NFC

transaction module 201 through 13.56MHz, then reads identifier information from

NFC transaction module 201 and sends it to processor module.

(A4) RF communication module 102 creates RF connection with RFSIM
module 202. Processor module 103 controls RF connection and data exchange
between RF communication module 102 and RFSIM module 202 according to
identifier information from NFC transaction module 201. Access to data between
NFC transaction module 201 and RFSIM module 202 based on 13.56MHz and 2.4G

is performed via reader 100.

Identifier information from NFC transaction module 201 can be RF
communication address of RFSIM module 202 in the mobile equipment 200, or data

used to obtain RF communication address of RFSIM module 202. Processor module



(A4) RF communication nodul e 102 creates RF connection with RFSIM nodul e
202. Processor nodul e 103 controls RF connection and data exchange between
RF comruni cati on nodul e 102 and RFSI M nodul e 202 according to identifier
information from NFC transaction nodul e 201. Access to data between NFC
transaction nodul e 201 and RFSI M nodut ¥ -202 based on 13.56MHz and 2.4G is
performed via reader 100. ldentifier information from NFC transact,i on

modul e 201108amakes RE cemmwnivation imeduleidiésercds wirdess aeramuaicgtion jwith he

et M modke Dbl 28Ry RS ol BRI AT R RARE R BRCPEEY 00, e

102 create wreless communication with RFSIM nodule 202 according to RF
conmmuni cati on _address of RFSIM nodule 202, Till now, dual-f reque_n}c%
cooper at i on h&3l mwsrluabpqueney coqnesatignihag becar qosenleted. Tspgiual gfect ix hahnel

bet ween 13daga6![¥§!§n€%§f:%&gsﬁqgéﬁﬂznﬁﬁelﬁm%gét'tcﬁlgglgaul%@ﬁ %‘x&"&@%ﬁdﬁwﬁoz has

been create ase ftor functions over the air al ance
query) i n mbduls 202 dau ebeen prakel toeprowideosisadot $unclibes fvaf everetheaanbasti nent of
t he inven;}i&?n IS Ioa%dgver the air to NFC transaction nodule on basis of
data channRAlance QUeTEyInghe syRyeqrat BrshiLed, HBSMS.cooper ati on process as
depicted as shown in fig.4. The detailed steps are involved in each stage
shown in fig.4. The dual -frequency cooperation process in step 2 has been
detail ed and Wbe' refeered esrobidimenth of ethe Tingerdimmaid dohds pegs thef alroted NIYer t he

air is as _follows: 1 equest for Joad over the.air bj Le equi pment
200 sends FEGEREH Msrtle budblot ChE Shiich Gl SUURE dive BRHTEREIFG! m vi o
mobi | e net ¥Rhkratidh Brdce@thsiepictdd ' stdiwn iRl 8l 4. 0T detdiled deps BRDINVEIVBE G€SS
gat eway, dat abase server for nobile paynment and China Uni onpay transaction

gat eway anehcBistage ahowmin figdr The dval-freguencydopperkiieitiprogess in step 2 has been
detailed and won’t be described here. The detailed steps of load over the air is as

follows:

(B1) Request for load over the air. Mobile equipment 200 sends request for
load over the air to load over the air platform via mobile network. The load over the
air platform includes mobile access gateway, database server for mobile payment and
China Unionpay transaction gatéway and similar infrastructure related to load over

the air.

(B2) Respond to request. Load over the air platform responds to the request
for load over the air from mobile equipment 200, generates load over the air
command and sends it to mobile equipment via mobile network. Mobile equipment

saves the command into RFSIM module 202.

(B3 ) Create connection through dual-frequency cooperation. When the
distance between NFC transaction module 201 in the mobile equipment 200 and NFC
communication module 101 in the reader 100 is within the scope of communication
distance, NFC transaction module 201 gets power by electromagnetic coupling and
starts to work and theﬂ creates data channel between NFC transaction module 201 and
RFSIM module 202,



the air. (B2) Respond to request. Load over the air platformresponds to
the request for |oad over the air from nobile equi pnent 200, generates

| oad over the air comand and sends it to nobile equi pnent via nobile
networ k. Mbbil e equi pnent saves the command into RFSI M nodul e 202. ( B3 )
Create connection through dual -frequedty cooperation. Wien the distance
bet ween NFC transaction nodul e 201 in the nobile equi pnrent 200 and NFC
comuni cation nodule 101 in the reader 100 is within the scope of

communi cati on istapce, NFC tra ti on.nmodul 01 gets ,power by .

el ect r omagnet i cgu FIRYL Areg E’f‘f%glet SqWEﬁ{azggtsﬁ'é i‘?agaf)‘éfg §%t & channel
bet ween N r i : 3 unt

char ge. Ngﬁnfngﬁg ﬁﬁ)lﬁe t(@%g(%B ggﬁﬁianlg%tgl n?@@rd}ét %gﬂg‘ﬁa?ia%%%nﬁmn }eé‘%tg q|ﬁn step
(B2) to NE€pi{BAinsaomplote chedgd epe?@iibnuto Ni{atransattaomebdude 2dt.ed in  step (B3)
to conplete charge operation to NFC transacti on nodul e 201. (B5) Sw pe
card. Reader 100 sends request for purchase to NFC transaction nodule 201
in the nobile [ 0 j :

deducti on oper(gglyo%@ﬁ%c%ghﬁgwrzegs}gg%@gg? %ﬁ%&%%@g@%@??&é@%ﬁgncom ains -
transacti eddrt 201 & eirdmbiiles@EpOEntNESD. INFD S@asdcon Mdiule2@0 tompletdsequi r ed,
transactigon details and bal ance can be displayed in the reader with display
functi on. dedEjiomyoperatipar and Reade esPODSes dh d§adqr a Hih cTho Aepenss (centaHE bal ance

N O

function of querying ance of NFC'transaction nodul e i me
descri bed tiansactien detwitsdnddralanaa cliebd dippleysiinelk keydarsvithodisplky foewtiorof nobi | e
equi pnent 200 to read bal ance saved in RFSIM nodul e 202 as stated in
foregoing step (B6). Detailed inplenentation process is not detail ed

hereby. Expli Q%Rg’Syﬁ&Péi’ﬁh.”E&tdér RNch@0 fehAEE S BotdlsSnki $atanPLbt iR step

enbodi nents of 't
(BS) to RFSIM module 202 in the mobile equipment 200.

The function of querying balance of NFC transaction module 201 at any time
described in the invention can be implemented by using STK menu of mobile
equipment 200 to read balance saved in RFSIM module 202 as stated in foregoing

step (B6). Detailed implementation process is not detailed hereby.

Explicitly, embodiments mentioned herein are just part of embodiments of the
invention and but not all embodiments. All other embodiments based on the invention
obtained by technicians in this field who haven’t made innovation are also protected

by the invention.



invention and but not all enbodinents. Al other enbodi nents based on the
invention obtained by technicians in this field who haven't nade

i nnovation are also protected by the invention. -12- Patent Clainms 1. A
data channel creation nmethod for nobile paynent is used to create data
channel between NFC transaction nodul-é2and RFSIM nodul e. The steps incl ude:
( Al') Set the NFC comruni cation nodule in the reader to poll NFC
transaction nodule. If NFC transaction nodule is found, go to step A2.

O herwi se, continue polling. ( A2) NFC conmuni cati on nodul e connects to
NFC transaction nodule through wireless RF to read identifier from NFC
transaction nodul e and send it toPaehoChsiaRr nodul e inside reader. ( A3 )
Processor nodul e controls the RF connection between RF comruni cation
nodul e and RFSI M nodul e according to the identifier. (A4) Use data channel

betveen NFC ty ansaal Atk dip Ui o R ARSI MARAN Srynfe ROMRLGD & ROULE PayMEnt

and extended function oad over the alr alance query. 2. A data
channel crckatmebbeteyat HRCusashction nroolblel andRESIhodsle UBedtéps indagd: et e nobi | e
payment and extended functions |like |load over the air and bal ance query.
The system consists of reader (100) and nobile equi pment (200). NFC

communi eat | on ¢ APguse: GO N RopaaRlaRLiANeTRE the AR 102pd Ppeessor

nodul e (103) is 1nsi the rea here are NFC tranSaction nodul e

(201) and tiRrSktibirbtidut. (RREL tramsdda hbeulsadifbadeguiw RRpt AL 20MerwibE,C _
communi cation nodule (101) is used to create rear comuni cati on connection
with NFC cerbisgdoilsg. modul e (201) to conplete access to data in NFC

(A2 ) NFC communication module connects to NFC fransaction module
through wireless RF to read identifier from NFC transaction module and send it to
processor module inside reader.

( A3 ) Processor module controls the RF connection between RF
communication module and RFSIM module according to the identifier.

(A4) Use data channel between NFC transaction module and RFSIM module
to complete mobile payment and extended functions like load over the air and balance

query.

2. A data channel creation system used for mobile payment is used to complete
mobile payment and extended functions like load over the air and balance query. The
system consists of reader (100) and mobile equipment (200). NFC communication
module (101), RF communication module (102) and processor module (103) is inside
the reader (100). There are NFC transaction module (201) and RFSIM module (202)
inside the mobile equipment (200).

NFC communication module (101} is used to create rear communication
connection with NFC fransaction module (201) to complete access to data in NFC
transaction module (201), to exchange data with processor module (103) and

indirectly create communication with RF communication module (102).



transaction nodule (201), to exchange data with processor nodule (103) and
indirectly create comruni cation with  RF comuni cati on nodul e (-102). 13-

RFSI M nodul e (202) is a RF smart card with functions of contact SIMcard
and contactless RF communication functions. RF conmunication nodul e (102)
is used to create connection with RFSIM- nodule (202) to receive RF
nmessages from RFSI M nodul e (202) or send RF nessages to RFSI M nodul e
(202), and to create comruni cation with NFC commni cation nodul e (101) Vi a

[ anstor. dat o APy e lA0ey BART ARl MR Riod o P OB oL

bet ween NF@nmﬂmngaimmnmmmﬂianaMSNFC transactl on nmodul e and between RF
comuni cati on nodul e and RFSI M nodul e to inplenent exchange and
i dentificati on of data based on di fferent RF frequencies. NFC communication

nodul e (201) i ﬁﬂﬁq t R4 g at es

with NFC transac I onu}frlri:():gﬁ(?:11 % tﬁﬁ 1921{;3%29: rcg&ﬁé%ggné@ﬁggggﬁl’?e M

i nstructi omsddle ZORFE treceinea R msmgdsjlfﬁnﬁ IRBESIMANelodde URO2Y esskhd RF
messages to RFSIM module (202), and to create communication with NFC

communication module (101) via processor module (103).

Processor module (103) is used to convert and transfer data in different formats,
and to control the communication between NIFC communication module and NIC
transaction module and between RF communication module and RFSIM module to

implement exchange and identification of data based on different RF frequencies.

NFC communication module (201) is rear field communication smart card,
which communicates with NFC transaction module (101) with same frequency,

execute instructions from NFC transaction module (101) and return resuit.



