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application clains the benefit of United States
provi sional patent application No. 60/681,513 fil ed

on Wy LoveddfD m%é%%%gﬁ% ﬁpmfsmw%mw%gsst ent
2005, both opgﬁ%ﬁgi aréX |§gbr§ogggggﬁgy re gﬂenbe in
their entireties herein. BACKGROUND CF THE | NVENTI ON
10 Smart card technology is fast becom ng commonpl ace
in our cul tyr ] ' j . & s a

e dt het LS RAAERBNGE Th'&Sr ATEBRESL A AONS :

and a nmenory.chi r.onl. noy .0 Wi.th .

non- pr ogr arAPEplgnd it Snd BTy ety proyisiopt patent

agplicatieh &loe,60298d 508 e d\b1s Rayals, RO RbAd Unfted SRtds@Rovisional
the card, while a menory-chip card (for exanPIe )
BREEEINCHiRgY o S07H4)026ellledm SeriGmieiciés RS bath of which arc
P rRhn8] :BRNA infeir HBEiciRhdR, unlLke mmgneti ¢
stripe cards, can carry all necessary functions and

i nformati on on the card. Therefore, they do not

requi re access tBAEC DX QB ASHSINMYENAEONI me of the
transaction. Smart cards, which are also generally
referred tdnoyt dahdtechhisgy i fagt be¢amiap cpmomapkoe ircaurdsiture

3o v S et o T o kP s § Bicroprocessor

$hd b RErsE hip oP'BAl Y, j .
S0l Lo Ship PO BREley SN VO Rmiifobntindbl; REK! The

prietpparnestor earOM adth delgte] 8adbptherwise mapipulptsisfirmaion on the
smart . card uses a. ser| inter,face and,receivyes its

SR efiP B et Risrd B £BLG RS R THERS Santdan by
REOEEKS Apréldefined dpefitibBd Shiast dakts! iRlTkeSBAgNeBE stripe cards, can
applications such as cryptography. The smart cards are

G38H aH secegsayy fynstignsogndigiosmation et thsreerd. eEseefpeg they do not

. - bui [ ich require
Er%ﬂ'ﬁ%uﬁtcg%% Bg]nlae}éﬁ)t{&aér{g%g%{ﬂ@g% %Ilﬂg ‘?E Bhse ,t&%lﬁa e ﬁ'c: ards have

been the nménmrpdaadsf ohiohfane alse gentsalljn@ferteadl td bs tike@dii®ry as
digital identi%¥..lq$ most C n smart card _
aB‘g‘PrPE’%S’FF%H"scar er @ o R agat@omwﬁé&tp%ﬁ jpad é%élﬁty of
daflARYA EhdiBGEH HolgerRYSRHiflBards. YhERLAES nfYFAVELS R & Rilobytes
of RAM, 346 kilobytes of ROM, 256 kilobytes of programmable ROM, and a 16-bit

microprocessor. A smart card uses a serial interface and receives its power from
external sources like a card reader. The processor uses a limited instruction set for
applications such as cryptography. The smart cards are used for a variety of
applications, especially those that have cryptography built in, which require
manipulation of large numbers. Thus, smart cards have been the main platform for
cards that hold a secure digital identity. The most common smart card applications
are:

* Credit cards

* Electronic cash

* Computer security systems

* Wireless communication
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WD 2006/ 124808 PCT/ US2006/ 018787 * Loyalty systens
(li ke frequent flyer points) * Banking * Satellite TV

WO 26vessosent i dentification 5 Delivering secuPCTAS2006/018787

i.e. ensuring access is granted only for authorized

usage by authorized cardhol de -~ 1St f undagent al

e tPibute of ot Laatysy etk riodeio Sre bRl o

cards in deliveriang rity is one of the reasons

they have been so w de adopted, especially in

financial servi césSaellitenbbi | e phones, why the growth

of smart cards has n.e lve, and why their usage

is expected to exa§§§§?83§§¢§ﬁ@%§?%} ot her

appl i cat i opslivdtial sécuriper s@rasuringertedsys gan@8 onBofoesgthorized
ay TV/entertainment, health care services and

to

‘_ﬁaagéb avtharizesiardhodessyo the fupdanesnialafirbire of ywag ggrds. The
OISR i L i s BREY FORoffeFandi oy have boen
Wosidebf ddeptedyespeatily ini ferahciabsedvices dndlyhabilterphosés; why tlee growth

clvic necessity in.npdern tropolitan areas,. Snart .
et GG 15 bith SIS0t Yhy DI 0 B eRpeiit togpend rapidly
for 8fhet BShlchAOS sucle AVpdr MEEAEntitNRhrda/HokeAtE pay T dntF@irfnent,
paynments fast and reliable but they also help to

realih saretsaeviessend grnspetfefigivent nai nt enance. Leadi ng
transit sy . . . N

payent s wLnanr 2ligh Bkl sH8tmE pRh Gl el MR Nerry and
1oty efealtilizEd By headredy afghitifond b€ peopi¢ thaldatly f QostusRective, efficient
contactl ess smart .20 card and card readers/ternj nal s.

aerehalle Hapding grratie Becsrsity i gadgen peuepalijan &pasa et grds can
@%B@géd&%@%&%@é Rbtes Ql{cji (.%rix%xlg%ttﬂe R D B0kt C Riot only are
D)y and a transponder. The

) contactl ess reader i1Is
smarticdrd papments fast arebretiablabutehec tlsohélp te reduoé the cost of

transponder, consists of an inductive,anten and an
SARTIG T AP ETATt S Rl Y TS ARG RS PN ednoving to new
AYnMBPmedatishRHaddaidoA RmbRRGRY eéMsyonder behaves as
a'transforner. An 25 alternating current passes

through a peverelRFIPdpehnplogiegare aisilabladyr ushin contetleesssmart

n CLr . |
s ELESHRMAIE il SO LIRS FniEe e
taneaslpssndader Cortokingtyt Qeupting Cler ueHBCED) andfd tedrdpater. RFhe
field) transmtted by the cont acfl ess, reader &PCD)
peiaptigsseadsa it apRnigipa vaaRrstedio an gleghenie sEey | &anstonder
Cnsied di%SARNIRE Syt Jﬁﬁ_ahriﬁ@%%%%%hﬁ cb&&e%geagdé the ends of this

clircuits. Iguration a 30 tuning o

anitreran dedetbinting seatiretrasppidenfelefves ad etransfdrmem Ane
U RERUMCL M TR E S TN S
Sla6tEbrBYene 8B ldO WRRh SERIRENA S@tdnY inVinREGNARE dofl (transponder
antenna). The transponder converts the electromagnetic field (or RF field) transmitted
by the contactless reader (PCD) into a DC voltage by means of a diode rectifier. This
DC voltage powers up the transponder’s internal circuits. The configuration and
tuning of both antennas determines the coupling efficiency from one device to the
other. The transponders may be the contactless payment cards.

For contactless payment card systems to be economically viable and to

gain commercial acceptance, the contactless payment cards must be interoperable at
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gai n conmerci al acceptance, the contactl ess paynent

cards nust be interoperable at -2 WO 2006/ 124808
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tern1na|s even when the cards and term nal s have

chno tures .t hat. ro rietary,to .

SR R D et B 8 b B Bl &vEY SR e ¥ats P sspgs have
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desirabl e. Towards t i ndustry st andards

ortgranpalananyiac e drdispy-vide gteroperplififizis dgvigable. Towards this
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ards applicable G ose Coupling,
mm%mﬁh@ﬁi)/m@ i1A5 36y IBRME, 14%35 PEOtIECel 5p93 sta@dards

oo o B8 Coie Bredip i S B B0G D BRPertisi et ar y
SpeCI ficat Rweﬁtlwaasﬁlgﬁ&amdstaﬂﬁwﬁﬁeMﬂo‘ﬁa Ink6rpbfedds
| ement ati on Specification ("PayPass") for

(" sterfend athap ﬁe‘@ﬂopeémﬁ&mrﬁtw Sp%ﬁﬁaaetls terGrag R@Yﬁassm

B i s G o PRSI Bhempnyiop o
praxmity @dentactiess)payment cand teahﬂxﬁogpe c]Pagzﬂ)assaadékFIDmnabkéé r

to rocess a transacti,o The PayPass i npl epent tlon
CHIES P8y TP RHRIAF T, YRG! 1P SSars MPOTay ot A<y Cerf romt 0

§leondl Qﬁdeﬁ‘ it BRER SBEesS %ML ibh.| VRS P@Paﬁ‘&mﬂl&ﬁematlons are
principles of the present invention. 'See e.g., Snets

ennsigtent Wit thepl$Qa 443 Sysaridaet amlrprowds a couyehgat @Mple lllustratlng

1/ 182 11/182, .358.. 11/ 1/ 55
oS fr i gl 52 s 2 S Gl Pagr R fpisgtion
Nbﬁ llln(SQBﬁ@rBIt/wm'] 1ef162,858,6 111826356, 14$82,85%en201/182,351,
erCard is a global |eader in the provision of open

@ibﬁﬁéﬁﬂlwéb 209 opns! allgfi which a@vmoa@gaﬁeﬁ@ywa@f@ﬁehwaln Ass1gnee
mgﬂe}dar&’fs %3 leﬂﬁslead'e{ﬁll tHg 1s?cf gﬁ%ﬁ;&g%ﬂf&tl%f Wl&l

payment solutions | on,
kelvaagdthb Mesteabhel Bmdly aif d’bra‘ﬁds umledmg ahaelit ebytramdtprepaid

il poierd. papehuah NagmEaut aefl e R SEbICepnd Brivare

RS pAEnd ﬁrdﬁ%ﬁﬁ@ tﬁforéﬂi‘@’ésﬁ’&ﬁl?y ohat né&ﬂ lé'f'hﬁnﬁt“ T:ﬂ% Ba9Pass

service and high throughput, typically for snal
wrplemensatians gre tar@s%l at irsaeting fheyletdss>f mefohdngy dit re$elee quick

& S L LR e T EAR B SO A DAES Y (B! R BENBR s,

8dltaps; Sksep., Mtdi(l@@rﬂhyﬁieht Cadlpdisty OhtaBedaity Bihdard,
which and MasterCard' s Securi ty. . Rul es and Procedures,
Jaangry 2005, axaiableat l;tm@d@tip g@@fsrcarda%wamd@p@é_manual pdf, which

b S R S R T U
availableiat went. mastticasinfeectannconddctuiteoviiatiexphbindlj both of which
publications are incorporated by reference in their entireties herein. Additional public
documentation on PayPass features is available at
https://mbe2stl101.mastercard.net/hsm2stl101/public/login/ebusiness/mobile_commer

ce/paypass/documentation/index.jsp
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docunent ati on on PayPass features is avail able at
https://nbe2stl |l A .mstercard. net/hsnRstl| 01
woOpmsl12¢308 ogi n/ ebusi ness/ nobi | e_comrer PCT/US2006/018787
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contactl ess access cards s CIfI cto ystem
aca s cordssienic O EENSHtISHHCRAPE) OF SHAH CBids 2‘??&@?%91

be on SUI\/I\/ARY OF THE | NVENTI (]\I
erﬁgalhpn?e%ﬁgg{ﬁhag%ﬁgr ovi des automatic fare
collection (AFC) systems and methods for transit
systens. 10 An based on the
use of RFI D enali<t v ' cards issued
by comrercial card i ssuers The RFI D- enabl ed
cont act | e§fe BRYIR HveABoifiSrotRIRk Bitdhdatic @pebolisedus (AFC)
st andar ds ? ., 1SO 14443 Standard) for contactl ess
systonneantd roetholis, foi‘l’tlrenSAFScZﬁthy@t em i ncl udes RFI D-enabl ed
card readers drs t. t
ayst em pag HF EIRER AT S pERis PRl H kit AP abled
cdhigetfed %}@ﬁlﬂb Leds Baved byapdenaciahyard éssiers. eTh@BEHDWn@MCQh
term na or station controlle The AF& fﬁ.]gt ﬁgb 14443
contaetless paymeant 6ds eoniptan g ePeRAYIHSHY Sndery
Sﬁ%@ dﬁ 3 QR 0RSk ?@g‘?eﬁt QafRNGHE A HT AREACInCRIAePRYTIBBhabled

zat | on, ing and settlénent processes over
c@ﬂd&@&d@mdl@pd%ed wicenkranaes northe tramsllt hﬁtmymﬁ; areapgndcaiansit

plgglgglg{t ré ngl? e’@gﬁ%ﬁb [)l[eag rtea gltag% ﬂ}téeﬁgegcﬁgiivih a termmal

Eﬁ{a 60 %ﬁﬁﬁllefs S’?heoﬁl?'@%%teﬁ%ﬂhérﬁn(gudes |\dbtﬁetnellt Payrdérs platform or
B o d) to be tTead by the. The RFID-enabled d
apphc‘:htnoaaldsgna‘ddp cfnah@t pasaelinn payment athorization, clearing an

der/term nal [ Ol I -
SRR SRR AP BB b B e
@iy, (i .e., cards that reported | ost, stolen,
expi fed, or delinquent in 25 p nts and accar e@%sYt
gr ant or dbRystemer @ﬁ’ét“&ﬁ%rga]é‘c?@ ‘f%at Paé'darﬁaaisy reas
tggr aél‘g%eh{sﬁﬁss bihet Xéﬁt%ﬂesﬁ{)&@ﬁ&t qu%aé: tNjafterREedE BayBass

conmuni cat ed he transit paynent
@k@ttﬁ (613 meafdmy thay’ﬂhm RFADtdneblied seidgpade fasfpiengyment. The card
sett| enent ar e

rﬁa@qqgmn%lpgn%ﬂgf ﬁxéaggqtgtlleﬁ a%ﬁcg}q%c%l’es éﬁ?gg?ﬁ&%@@%ﬂﬁ% ainst a
& oFhot GERUL., SfrdS@hi fep@esDIdBY dtolhf éxpired, arakeingestier

payments) and accordingly grant or deny the customer access to gated pay areas of

the transit system. A card transaction record is prepared an communicated to the
transit payment platform for payment authorization, clearing and settlement. For
single fare rides, the transaction payments are charged to the customer’s card account
(e.g., credit or debit account) with the card issuer.

The transit payment platform can be further configured so that
customers can register or set up pre-funded transit accounts linked to their contactless
payment cards. The pre-funded accounts may be have currency balances ( e.g., dollar

amounts), ride entitlement balances (e.g., number of rides) or time balances, which

4-
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wonreosfia#sded transit accounts linked to their

30 The transit paynent platformcan be further

configured so that custoners can register or set up
PCT/US2006/018787
contactl ess paynent cards. The pre-funded accounts

may be have curyency bal ances e.g., dollar . )
o) o e bl by oy Sk R Bkl /B RSt Bum ber g par ticket,
diddeSiniRM rideTRLEEERBC B8y faldtkfiRacttbn¥\RiZC0EH I8ARMRss payment

PCT/ US2006/ 018787 correspond, for exanple, to
grads, phertransid paymed latiomseittesthedrabesction payments pgainst the pre-

icket, .and unlimted.,ri. ticket .fares. For far
bSiiChansit3REouR robiaho ufifu bREBbaREb Rl sopicessne
pdyafeat targaynment platformsettles the transaction
paynments against the pre- funded transit accounts

associ at ed? ViFher feaues ofdhe venting, & selorping vagions adwentages will

e b o A e P IR AR

despdpteomt f rom t he acconpanyi ng drawi ngs and the

follow ng detailed description. 10 BRI EF DESCRI PTI ON

OF THE DRAWNGS FIG 1 is a block diagramillustrating
the | ogical eRRMENDFESORIPNION FCTHETHRARANEN

solution for a transit system in accordance with the
principles of the present invention. FIG 2 is a

bl ock di ageRINIiit b ik Aidgntin ALSEAGHPUR Vgt LRARNRLL AT ©
15 col | ec?fon alr chﬁcect re ?([)hrs at ans?{%lé%;estem?sgoa%gd

decttonée pryencof siaiyd?e®s a transissystem, imacordrayerith the principles of
ccord ncen’\{:\{ith the principles of the present
PRPERPTIRYCEPE. 3 is schematic diagramillustrating

the componemt 9 9% block Mgkam SdisthadRy Se Bteniilal faafomatdd Gk
is interfaced a transit systeminfrastructure for

enlleetin drehifestuse £oy14 teansit systern hasgd carthensecofflayRassigards for fare

i nci -present ..oV L on. |G 4 is flow
BBk R flepb SRR ARG B BRorfinriai' ved fn'a
process f OFIG.80k Sétrhiatig dRgtins IIRB AL heBoip6ednts ¢fQrsmart
use in a trapsit system in _ accordance wth the
osrd peymped plaskormyyehigh isdutsifaged\adransid system dntrastrugturq fog
1395304 LR 'iﬁabcbﬂﬁln(fé‘ex\%{m iy a@fi&iﬁ@éoﬂt&%g}egéﬁ idvéntfon.
process for procéssing a fare transactl on n a
cust oner pFEseéns flow dagam idesteting the ex2mplarastspd involved in a

TR RSl i SRR SRR
dded bRV NS PrMELRN PrhelpibsdnifRbifidAN The present

i nvention provides an automatic fare collection (AFC).
IG. 5 is flow diagram illustration the exemplary steps involved in a

process for processing a fare transaction when a customer presents a smart card at a
transit system’s card reader for fare payment, in accordance with the principles of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides an automatic fare collection (AFC)
solution for transit systems. This AFC solution, which is based on the use of smart
cards, allows automatic fare collection systems and procedures to be implemented in a

transit system. The automatic fare collection systems and procedures can
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30 solution for transit systenms. This AFC sol ution,
which is based on the use of smart cards, allows
wanvwnaigos fare coll ection systens and proceduPes/uSz00bo18787
implemented in a transit system The automatic fare
coll ection systens and procedures c -5 .
TS er BB BB eI Ga ot ZERLS YR Radiing
QRES abiep gemfgtt Sadhiné SRl hAhteBXRBRIEs, B MEAEY
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Plandard) foseontaciless paysmentidsdsesf or cont act | ess payment
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| ogi cal arﬁlbd@sltlglaé?b@gﬁlﬁg%n@%ﬁg%@%%ggﬁé%%ﬁgr y ral
edmgadnents iof ap exyamepl arysaddatitonwrpay O@nt sotutmnt 10Qrfer 4 tranysitt system.

empl ary el ectronic ment. sol ution 100 i ased. on
RS lefrob et TP 90 et OF Mster G SR ARG
#Hemént&@ddn oh 886tidS 1063 3 48dn8IdBR% RA8ed & RhEPEd BarB) 18By an
I ssuer 120. The custonmer can present the PayPass card

tseuep 490.f Bheeustdneer cen argsems, theaPay®ass eardhin payefareg 2fof exagaple, at a

S urnstile or t 0 I t
D Bl by Pl Lo i 14988 of e
A sghetemWiTulinstil A0 prakdaddyitias R FIBagdebled 3&tdfredder 130 for
el ectronical ]y reading the PayPass card presented by

elneranically Aerdinecthe Sayicnra card preseaied By e gustames Aoy ueepated fare
gﬁfe@tiéﬁé&ﬁ?éﬁfag% !tre%ﬁ&l Pﬁ)tliggiéb&&{ihéﬂ;ﬂ kg% %ﬁaﬁsif §>@ﬁﬁ1’§

syste ost via an’optional term’na
pomiend hbst 140 50 eanuptianélayiBzisa contolddrtl S0 Bag aday P drdnsitm

B sl BBfOR O R ustoBes o PPt ney e elpromieally protessed
RAYEBRter Rimi kRS PRERBSpdy iRht-BY-Bard S6Kbrh & tRAARE RS to process

PayPass credit or "debit card paynent transactions, for

Baeltapd eredit or debét qard payiman trarseetjons2(pr pyamplh; ia therotrikiadustry.
ransit Age Pay nment 0.lisnbi

PROE Pl X RERY hPRbre ity T4 080 1 P ilr 109 and

6BV E&Niticd BRbr gy ARG vitya €diventedral paydmdnt-bpehbslctroh@fhetwork
The transactjon paynent processing steps (e

19QnEheciransetioRypREmEN: RIQEIIPE 58PS éﬁfg-f%%cgfpr%éjia%w al |
Qﬂﬂoﬁf&ﬁ%h ?&@g%;ci‘énﬁ??m, ﬁﬁ%eﬂtl@fﬁgﬁtvs?ep‘ggﬂll\é? m\}om%lventional

el ectroni c Infrastructure entities such as an
alecpronie payhrdt arfthstrhetuiecepBtiessu2b as an dcqpirsnt?Gandothe P8fPass

i ..e. Maste r.d o are also |inke net wo 90.

b Siror B EASLLid NP e Are 5 kg by FoHVOTk 190

Cust omers [fByh $iflerHhta@ofM RIS RIoA-T0ONERE b &raiaY bet-up
accounts, which are linked to the custonmers' PayPass

et xpgistar propfunded ansitaceoints dvichare Siakedtodhe cysigrers'ofayPass
Igeitras.ofn phrgcrticaaélgﬁ%%ne%%rrgse&t]s‘ %r attaps” or his or her PayPass card 110 at
card reader 130 mounted on transit turnstile 132 to gain access to the gated pay areas
of the transit system. Data encoded in the card is read and transmitted to terminal
controller 150. Terminal controller 150 responds by either accepting or rejecting the
card. The customer is accordingly given or denied access through the turnstile.

Terminal controller 150 software communicates a transaction data record to PayPass
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Bliggdsr & Muanelpayment sol ution may be utilized in any
ot her tranS| t systemns aten |sl] and Rai | way,
Long | sl anfleripmic ppygpen EB‘%‘&OP iP%H@Y@GQeSI drzg Nﬁ?&rﬁteg AFC

%l cﬁ@@rg’aiﬁﬁgsevgfagﬂgﬁ% s‘%st-gﬁﬁ Q? gs )subvgi CISJSQQ 'r’&ilr@ﬁ’d@”@t@t) and

ut1 on esi gne rint rate
alpp hiay dkiigagrawd mﬁsothmmontcrmyment sq]ngtoanrsuc(leasgh@ E-ZPass

bways,, . rai.lr .etc. I No)
Fafvign st RacHobtha er T FEfide P A LB AFigR Cor ATC
such as t heyifer SRS Eer&RleWd FIG, 1, Whluibn 160 BRPIHEYEE bR with
the MIA's Bridges and Tunnels o eration for AFC. Wth

ahaileblemafmbeepicditferenigas] types ged eard distripgiopagodsts. The transit
ﬁBl%ﬁgnalﬁy ¥ thbse different card types is enabled by suitable design of Transit

Payment Platform 140.

The suitable number of card types and card distribution models may be
selected with a view to extend smart card use to as wide a proportion of the transit
system’s ridership as makes economic sense. The selected card types may include,

for example, cards that support single-ride, time based (unlimited ride) modes of
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any suitable nunber of different card types and card

di stribution nodels. The transit functionality of
wohewa24i08f erent card types is enabl ed by suit 20TaIS2006/018787

design of Transit Paynment Platform 140. 30 The

sui tabl e nunb r of car pes and card disfri
QRsERIOS, apdjprialue e g@peskapits et SopRS PGP ot poeration.
1858 ﬁenﬁﬁl %&@&s&bﬁﬁ@rﬂ’ﬁfoﬁél@ M@det he transit

system s r| as nakes econom c sense. The

sel ected dd) Banly;se@dma;dm(ngl MusterCandrPagRasspl e, cards
that support single-ride, tinme based (unlimted ride)
nodes of -Balk®n2G0se ?4%3 PEiblddSeskrdugdiggr debit cards for

ey i os HperEhmio Tk Pl Ay oROBERRLd for
tmtelemthﬁll th€ MITA @y sidrh bRdhdvRheBstatyStol datek Usthe nedds dBatdegular

i ssued cards (e.qg., MasterCard PayPass) Banks may
qoygn@temsap pddision Ma@le @@frwamtdweleéw@h ‘tisitors Webe fegem dihe cards

Eleg %4 % étex%ﬁ %w@ﬁythg f Sgggtgﬁxf 8%& é%?f'érsh | 1 t eded

asSS Ca r
tMEAlt &y@‘duﬁmvﬁﬁch i'may e tfeat abélyivvimin dled\dtre\r ertvuonﬂnentr(mewl similar

of the re ular nadtotot
m?meé&t@ 25%) a\B@%F%e(fal?eﬂﬁe%Ssﬂiaf canpgripyR etg‘Pﬁ‘dwnaWé’fa
l%gﬁlnge%ﬁaﬁi foPGh1uDBade %e@ftﬁé’r-@ﬁew& 'ﬁrﬂehc%s&d @l’ﬂﬁhﬁted rlde)

systemto set up a pay-per-ride pre-funded transit
prodauint Unmglsmnedwﬁgwa @p@ﬂﬂa}s‘m edeyl withimihe VR4 twpay at the gate

nV| ro ar, 10 manner to E-ZPass).
é@ls tbﬁé?%é@eg e&@l’l&gm@an performthe functionality
of a r egU{Z@'M'MEt/ basladdbiafded/@ldb(eRa AT A / MasterCard PayPass

(pay- per - r i 8lggand Metrb€afgpsed (unlimited ride)
products. Unregistered PayPass cards may be used

wi thin therpIg Ef&n?&yca?&s ﬁl\l/%ebgﬁltaﬁ{etefdoa[nd%s%@@bﬂ/ bk T

of rides each nonth co- branded car ds

" {cemgaytert4Tity’ wﬁg‘aml Gairais Pi{itaghe MIBA systdsm.dheleetbranded cards

ﬁ%&fﬁg& lebtg %S}ct)) %haag gﬁ%ﬁﬁgwﬁe@oﬁa?f tlc%E x?ﬁlagls&bgged
maghltic sWﬁehbéhrbh%va&Mé based (pd@epemutu) acndfmb Red Qnlimited
have functi onal i ty simlar to that of a regt;ul %
vo)rmsahicts. tTheraids willifaretion ap agwppl baply Ramet spids gutside the

w gﬁ)&l ent, Agvcgﬂgﬂglldggsa%ﬂa& Xﬁ&?lry_f:ﬁ%lgt@ed 1t ehlb ansit

mte pro CtS cards w
fystent fomheapurposerﬂtrabdn&ﬂmaynawalwa:aslai (pay-perrdd) e timdbased

ir.0 tdhol ders are_auto al |
RRUFIROTER) brsitAcenO e rerchol ey e onar tengnth el
travel, ei Fjjfmm rRaleahbie cRASRMetdIDy PHIPaks: de) or tine
based (unlimted ride) baS|s accordi ng to car dhol der

sel ection ghehEA gh’(@ce gbe?&ﬁr&’ Ha‘j“%ﬁtget hi®rs MidaR repdhusers of

| abel card powere PayPass:
the system but who do not w1$h to combine their travel cards with bank payment

cards. The MTA and its agents may distribute these private label cards via an issuing
partner. This card product has functionality similar to that that of a regular
MetroCard for value based (pay-per-ride), or time based (unlimited ride) products.

The MTA private label card is a true prepaid card that may only be
used within the MTA environment. The MTA private label card may be appropriate
for under banked customers and/or those who prefer a separate payment card for

travel. Customers might pay a fee and/or deposit in order to obtain the card. All
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25 The MIA private |abel card may target riders who

are regular users of the system but who do not w sh
woOaomaniioge their travel cards with bank paynmeRCT/US2006/018787

cards. The MIA and its agents may distribute these

private |abel cards via an _issui n%t &rtner Thi SP c?rd
cpndbqldcns npaysber anternptinglly be gﬁgsst@ﬁeda\fl the { panit PagmenyPlafform for

o s ol BT O SEF ML VRS e R Bt bigh o
11dle) Vaise Iabel card is a true prepaid card that may

o Vate 1 Soamches by R B S Bl b ot e
}ﬁﬁﬁk&%ﬁﬁiﬁa 5%01?6?: { Rk sﬁé@: ?raﬂ‘é&@tl&{secﬁﬁfugﬁotﬁ%@f}ﬁit&l States.

payrrent car avel St oners m g
Amhbbh:tymmmuts mrgeognaplmes othethan Newh¥or zﬂlﬁ/, mmy bfqumble to

24808 P 200 18787
B 6 TSt et Ar B RRCFE ki TRs I angther
Iatﬁm thnﬁ maliélﬁoﬁ%émm% Bfiohdldasis, g hadiie potenaal to be
val ue base pay-per-ride) or tinme based qijunlgrﬁg
extenndyd M@msvwdc n b@rach@,wltomfg@rapéeﬁr @t ef H‘o‘&able to
bank
SRRy s P LR e SO Pramal crPonbony e

cobidf&@Sthe MBA dmdl amsonﬁmrox@ahej ogeralh uglekyg:f dlpchsystenofon euders
t han New York (it

VIS glign o Pe s P S P B s, e PRRE ) g rom
AlGRy W & ﬂeﬁmstb?@ard HayPhdsahlidy, this may make

nost” sense On a regl onal basis, but has the potenti al

to be extlExedgdanyamplsmeniagions qfrﬁ@hémrlé)o bapest roMasterCapd s

ts of. t h | L
I?ep(ge a%';lgﬁscfog]ﬁg ge %M%réslslte oree rg%e{tpo&,el Hﬁ?k@ e§ﬁgﬁé’ tHeGare
shitlcRirdEand rc@ﬁ'!kﬁﬁwk@ﬂ?f)é‘s tharard ied M?Ahe amknadystem nﬂmp(endax A
the overall utility of the systemfor ri

ﬁl@@plalfm strnictyrertay PEEA/NSH L aosibn Fuiar A HP ﬁgg?\gs %bular
I ity t
L R £ Gt o
é‘di’di%b@ﬂlsd&@ecbﬁmd on MasterCard's 15 PayPass may be

f dto.b tent t
xi st g« Ml 40086y B fanatied B u Bt R Ges
ﬁljaﬁi'iecafrgs SRR, LA eié’nﬁi}'ﬁv ATRY gilcBARCtYNR RETIdbSE pl%s Dikeiveted

are structure for Transit. Further, endi x
Eegatmwﬂle;’f i bietl an the weref atandarp ZeyRash p@ym@rﬁ@altdﬁa this

B Cod SO E R RRBLAE 3008 e DSgLISRS e
z%ﬁén@ H&xﬁﬁ AQ:ué?t@ﬁfé@ bies@ﬁlsya suided PajPaAFCarddno m mmnw es
or schenes. exenplary AFC architecture - " E us

B Qrendles 3@ dor fqeq;@queweom. Tunstile 430 ualiates ihe fred {83 (5
get:rgonn%%gcoﬁﬁlty@%%r Watg,aaﬁg Sard VililiAYich code) and checks whether

the card is listed in a negative file or hot list. If the card is listed in the negative file,
turnstile 130/terminal 150 deny the customer access to the gated pay areas of the
transit system. Conversely, if the card is not listed in the negative file, turnstile
130/terminal 150 activates a gate to allow the customer access to the pay areas of the
transit system. Turnstile 130/terminal 150 concurrently or later forwards a raw
transaction data record associated with the card use to the transit payment platform

160, which may be configured to process single-ride, pay-per-ride and unlimited ride
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architecture, there is no need for any special transit
application to be | oaded onto the paynent cards. A

wousten¥os pr esent s a standard PayPass card 110PCD/US2006/018787

turnstile 25 130/ reader 132 for fare coI I ecti on.

Turnstil e 130 validates_the ard dat a per sonal
tansaions n GBS Pasment Pieﬁtfggpew AerEives Y apﬁaa%?rrsofﬁore Gaesit

g}g dntQss kmwj %@ﬁfocegsgﬁhe&{&ai@t k?fs%e%h étﬁto%leﬁ‘%gc%dn‘cée Where
Ieor’hot he card is fisted in

anpyeriate transl‘epayrrteut nlstfom hag3 AAD erayifravard 8@ samiwndh e

cust r s to areas of t.he

SO BG G 2egrerito KR ETEE Thaobibfevhée Rldom
Y0 Yéhefdtds@ind inbHimaink kige RaddOfilecwhichad ditbhutdit Wahales

a gate to allow the custoner access to the pay areas

b?fO ifqr@xamp@nglaﬁergyg%léﬁmrqiwr1§9+ l e 130/terninal 150
concur fe”%ﬂmﬁ{ ég@@ﬂaﬁ&&e i d&tdré'w “ﬁofsﬂgl%?ﬂétﬁﬂu@&“ a

record assocl a use to t ransi
Pratyttermnintyy! @tafso basedllthe whd @ﬁstmﬂyrdby@asmfdaghr dnl thi® archltecture,
nlimted ri

rocess single-ri er-ride and de
%Etfm g@%ﬁﬁ@é @}tmmﬁvetﬁs Q5 SRftiegprats to

tﬂh%ﬁ?éstlmfi’ﬁ/ R MHanflt &t ”TH@QatftR%ﬁ%htéQﬁa}f l?é"fe{afe@&ﬁ@&&é PR of
fromtransit systém (e.g. rocesses them

mjmﬁ m&mnlteégldstcende,candu@hd velue mm@ t ar?ﬂwema positive pre-funded
4
PHRHER SV wobloBRE plecY T5haBu Tl BT 5daT 1030 Ryihe

B30tehder32 16k fhRrcolluEtidng turfistide 36\ ddated tiaN@id dﬁ@)&iﬂ@ﬂﬁecks
platform5 host 140 generates and naintajins

yibether the carf iselisteghingthe pufitigmaant fiky, tlEthetcgrd iy rhﬁ@fhlm B@ entitlement
AR purd e %H]vﬁe#( gae LS LI ﬂe@?ﬂt&h%? héc% %ﬁﬂe gg%eas

exenpl ary arc ecture - StTi B
&hthe tl’amimylstsm GCavatssly, Hfdbechrd is ndidisted én tfe eml‘detdmtdile

Pa c Inthls archi t ctur Transg X
TP RIS therbstarie apisat oo SHGAPEY G of e BAIST B stem.
Biitnkiile@n® 'Ma% cbﬁcﬂ-ﬁénﬂy loR Sdtd f%ﬁwa?r@@ rhW tlaAictib@Bsth becord

system The entitlenents may represented as a |ist
asisocigted indthuthe ¢ard tethetiagsit p‘@rrd@lt phatiarm dostd 4PalTyensi pepapent

DB g DR Rr B Rk B B e PR R B8 chs o

digtrivatibh Backk3@rheeer30132 for fare coll ection,
turnstile 130 validates the card data and checks

whet her the car §hg HostipdysdistriputedEntitlemeptspgsiutestureamay ¢
i t:
H}%ﬁfség%(ﬁjesiyir&%ﬁ& ifdaddis Bﬁ&p%fal{ ﬂé&ésm'a](' oégis%lel With the Host plus

activates a e custoner
Negam& Rile atdhéteciatee d{qw&yvea rthmmtltkefnehhﬁele‘s psadsin thesfpehem

Verse |f t he ot listed in the
R ety et ThE lied enitlinsp! Bl ek Tednive suevising of
ARG hfenfogeatmedlep ayo@éh%?al eénthm%r U(ﬁi?lsdohp‘éﬁ%net@the
Turnstile 130 ma concurrentﬁi/ﬂ |ater forward a raw

memosprsyiioed Hathe atr@él@r degatize Sitgsasetinthe hatteharckitactire.o
0 20! FRHORRY AL, B skl BT B B
Badiddresteathitderne tdes ksian@ard Py Pads ameles The is no need for special
transit application to be loaded onto cards.

Yet another exemplary architecture — “Host plus Smart Ticketing
Application on PayPass Card,” uses standard PayPass cards that are enhanced with a

special transit application. The special transit application records real-time rider
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di stribution back to turnstiles 130. The Host plus
Distributed Entitlenents architecture may

wadvaneageous! y reduce incidents of unpaid ri deeTwisai6/018787
are possible with the Host plus hbgative File

3&2&%3%’15% oA e G g dundef belegghtilloment
mﬁa&tbeqyﬁ fa'ch?tﬁﬁng?g%lféég(%lﬁg[ee aPEPVITH P&&P&Es erﬁgﬁﬂtv'eﬁdﬁﬂk

rns rm nal controll er
neohipar Hxsthis 4rchitebture, memmtilys tﬂb{mad@d 182 aretdoaﬁsmd Itcelread and

upﬁga%r %ﬂlt]d§§ R%égff ﬁé@dgﬁﬁ e éﬁ Pg g%:gi;cfé &%t 1%181' %wl& thay be

uBddU® &Pexﬁ:hf At eGdesERE 'aBllls%'Eﬂhﬁn@tE@ lBide ﬁ@l&dﬂi EWUSE S customer
standard PayPass cards. There is no need for specia

pBBeits ars@mdardr?@b’l’@atcardri 10do panstie daeiresdetol 3@596@’“6 @Ké{ectlon

anot h a it
tuﬁnggg é/ah%%ﬁflél c c:i g% gﬁ& E.ﬂéc%s Whe@? gx’e,r,&laus s ?glg? térll’l 8 g?%atwe
fifayPasatiirindst filbaFuake, ﬁnﬁﬁmﬂrwdlhcﬁon spesactiin processing

transit, applicatiaon. TheseC|aI transit. appl i j on
RIS HITYASRATICT NEIRF Iihiat i Gharese3iouRY Hssesival vo ATC

agﬁ%ﬁ/eg%eg%/ 018787 activity and a shadow pre-funded
ance. The card's pre-funded bal ance/entitl| enent

may be upddGed shywsAEGsbbmien 200.0ovhigl sl exemataran MTA

Pa aﬁf’ﬂi@é@ﬁ% L[}?etdfﬂﬁ)ﬁi Bﬁﬁs gtrlgafﬁg :I\gega%YenF iegél%g architecture in a mass

tféﬂ@ift LR A ThOsthR@daBddethporBsia beths $oletisn ielhdy ritities swdrad
stored on the card. The records of rider activity

BaePassu@sqrstwgmd\seﬁwamm hgrdwate sompencati syeh ag a sthndard
b Gl SRl 20, S YR RSB By e

B&y 24006@1160 bdRellen2s0, aTuans#tIyisenl HOst\240] dfitapsit Pagnerdr d
dat a and checks whether the c

di [ i d j )
metfero 80, RayPessrardisswsas 20,8 ?Wflfr' %Sltigg?%%?&romc payments
r?e%ggjga(}\)[agwfr@grg}&%g on transaction processing may
m :

occur manner Si ar to that in the preV| ous
descri bed m\mF(Amm@a 200; RayRast Qlaeddeviige 10amayhlsaan LSiyfl:l 4443

sol uti whi ch | ar of

Phvet $500r pheLdee et kST s MIMERE baPAD

%}%ﬁ@éﬂ(ﬁp e szﬂle@ﬁ@ﬁﬁy bk haBaldntionslttenstilE e gates whichial
nponents of this solution include entitie ch .as

Rayfeatssl Wit @nsIrS:O b3 cartbreadartand ad ayRess .agﬁ'hcatlon

SRR a2 Bl A SRR B G s

BUB aff38© 14B0Xcatd Ceadet aidi w?ay@amtenhmmrapaﬁé)a,tma Tickes Vending

]]ﬂéSt emg%%ggﬁgye&lggélt}cggfégg %&}at f Og,gh é%gfnilar to those
alr?e%'as/ AUBp Gy ABYTERNETARE ST sedvRsss .e KabA chatoMer B5@R3Y be a

conventional station controller, which is modified to process PayPass transactions and

handle the negative file. Transit System Host 260 may be an existing system host
used by the MTA. Transit fare payment transactions may be routed via Host 260 and
Transaction Payment Platform 270 to MasterCard Network 292, which is presently
deployed to process and route MasterCard transactions in the US and world-wide.
Alternatively, the fare payment transactions may be routed to MasterCard Network

292 via a separate gateway host (e.g., Network Gateway 296). Use of Network
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In AFC sol ution 200, PayPass Card/device 210 may be an
| SO 14443 20 smart card or other device (e.g. key
wobabje/reemos ai ni ng the MasterCard PayPass appl i eariusmo6/018787
Gate Reader 220 nay be a conventional turnstile or
rrente wi th an | SO 4443 card
Sy Y00 o BueyPEE D By RS meiniis

I%éesEag@oﬁcm ll%ﬁgctw}l@@}(lﬁl ¥emthosaded By Ihd BITRA . bOX,
ch 1's augnented w th an SO 14443 card reader and

a Pay Pass MestaiGrad Neppork 282 lighs Treingik B@ym@ﬁd’la’@@WO, optional
{%gﬁ& os%wg %ngs By %%%d?%gﬂgasg M&gﬁan\( ggp}’%}g})gas

I'S Slm curren

Igyuetmmd\ﬂiéy B¢ coleNAYnHS is3lidro oFPayPasd dredit mmbﬁtcdaher(e 2850
conventi onal__station contrﬁgﬁg whi ch i

Noder st megrhet BENSS P Bes b PantErhun Do 204 ratstsnts the
%Jlﬁt NSRS thhEe odiERB He! J\d@&%ﬁlﬂe%’ﬁﬁt a%@gptﬁ?c)é RRRrCard

XI'sting system host use nsit fare
PayParndredit anismu @rds (ngyfob eoncblutmgi refdi bmeipbantBGtoared s@€s).

Transact i o nt PI 70 to d t
265wt chiieash PEgee P oaao D o ot BRb Rt antieh Bptably
Masicaredas %ahﬁ@é"éiﬁgklrﬁléspdyfbdrhﬁle d2d anEmyved kide Wafkctions for the

Al ternatively, fare paynment transacti ons may be
MIA/RY Tmnmgm‘e@t@atrt@amrétsmms (e otrapisy systemp aP&y dransit

BB P83t B e B Ay o

Zaﬁo@&eﬁmt@hdtﬁgﬂ@g@ewa@ 296 4uel Ilﬁrac%s@ahm trhm%ﬁ&ﬁﬁtagmﬂst

ma mnimze the processm oad_or | t on the, .
egrs&etr%@aré%@emcms (SR RAYRIREt RiporVRL0 B dprvard single-
gt Msg ot 16 b AR 1{%@% aﬁ%}f Rr) @h&%faﬁﬁﬁgﬁ&g Further Transit

opt | ona r ePower yPass | ssue
Payrirars Blaorm i geRagic? Qﬂmaﬁm}MBegitIVs Sleemdhichd® pmagd bask to

fie N A TR st oS byt oo oo ol BREC
Mer chant  Pogptig@f réfeRve® $R8E B0 Sy be MBI st Hfsteh@tift is configured
infrastructure outside the MIA for nerchant acceptance

tsafrewaé wemeévmd apdyimesteased @ae-fundad) erebprecouals @gtop@tlgally or in
rle% onsS g{lés[i?sg fe {)\g%ﬁf is ﬁe{s%?ggpd scﬁf%ﬁcﬁaﬁqa 1ﬁ€J f%? oadl mg value to

ns t merit orm

ml-ﬁahddcﬁacﬁblmﬁtﬁ lej(e rePOweoidst giay hdvd mﬂﬁbl’eagtﬂfaces that facilitate
single-ride per - rld and unlimted ri

F sayestsnor %ﬁ‘mPlﬁeVla e G INessagey %Eeff-‘@hoeer ARBewer
El?é r&fdék u dtafeaq‘él'oad XS HBEBn P Bhked TFraRH PaynPe%YPEﬁErm

m 270 ecel ves raw transactions fromthe
I’V@\nsm System Host 260 or alternate network gat evvay

296, d th t
r egi s? gr eg@gﬁ}ﬁﬁé@&& B{r:eg%vﬁ#@’rp {;?Fg fevgg?ﬂ,@ﬁ?r fare payment,
E318#6:P200 AP usPoh é)&fﬁwe[rsﬂ PEYMES Rarksht darcgﬁrobém@qﬁ&deaae 300 for

to a third part , an acquirer) ere

At sepidintes IR bEnBPs (Feaatie rldPaW’em‘PaSPqi ReY-BerAidey or time
ggs@:ﬁf ?%}éﬁéryg)%&gﬁtgﬁs a%d%%g:%lﬂeg ?naft 'tak% ’plé@g L,f BateReader 220

passe
and/or at Transit Payment Platform 270 are listed in Table 1.
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the MIA Transit System Host 260 for distribution to

station controllers 250. Optional rePower Host 280 may
woeomng4doest systemthat is configured to rel sat/vsaloae18787

based and tinme based (pre-funded) card accounts

automatically or in 20 response to requests. rePower

is MasterCard's branded facility for |oading value to

pre-funded accounts. The r¢Rppqr host may have

suitable interfaces that facilitate reload requests,

for exanple, via the Internet, text nessage, or

t el ephone. re gvfz 5{9@1 d rel oad
information to ir%}?(g rans{S)rt()e%aig\i‘ﬁ E?Cegﬁg%gogrm 270.
25 When a custoner presents PayPass Card/ devi ce 210
for fare payrrent sol ution 200 may use an exenplary

Dn\/Dncc tra ady 200 f ~+ ACC

L T~ €SS+ ||u |JI oceaute—sSuo—10f Ao
accordl ng taélaﬁ"eis\f%’le%&tl;’pe (e.g., single ride, value
based pay- peg- nfferCakd PiyPass Bad Al at E6(RI13ry process
steps and oyutcones that take place at Gate Reader 220

and/or at T @RskictBAXIRMe dBLidledGr e 241 1868 thd RdgBfivd fle,
Table 1. -1PoM0 d006Ld o148 ohiabil540p0/ 018787 "Tabl e 1

or pace 510 TARYCE abertLaBaiR BrabGF3EE e 200 B

Process 310| "FARYe} ass ‘card read at gate
(311) Tr ansatiostonilvdetdrmtine rﬂ an uhregibtdréd mmereg&;tewed sardB321)

4{rg§e be@ad | Ve Ufmhgasteréa Ogrgv se gate WRédgisieredEndd.

2) Transi tform-Process 320 Host—wiH

deternine i Pé}‘m@mr"@b‘lb@t‘)@?é‘@dofforﬁar gegi stered card
(321) Type|MasteaCardgmediorsicbited Carld Regi stered Card
Paynment w | | atieuob(32)ed froma MasterCard credit or
debit account (32 eét ﬁgmth aut horji zation performned
asynchr onous "y ZP;; au Zallg{’er tife than card
present ment) 32%Xiorped g af\ig rii zation Single

Ri de declingd, @ﬁeﬂf@al?fa |t P Appl i cabl e

presentment) 322a

e If payment authorization
declined, the card will be
added to the negative file
(322b)

Single Ride Not Applicable

o If payment authorization OK,
then payment processed via
Acquirer (322c)

e Payment deducted from
cardholder’s MasterCard
account by the Card Issuer
(credit, debit) (322d)

e Aggregation of transactions
(for example, by rider or
account holder) on a periodic
basis to enhance system
functionality is an option
(322¢)
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added to the negative file (322b)

aut hori zati on OK,
WO 126808 ( 322C)

Mast er Car d
debit) (322

)

| f paynent

t hen paynent processed via
Payment deducted from cardheCdes2®e/018787
account by the Card Issuer

(credit

I f\hC‘

BlemBred by
(Bagber-tiée)en
(322e) -13
Based Payne
t he car dhol
Appl i cabl e
asynchr onou
pr esent nent
because of

transit pret

to the neg
deducted fr

) Aggregation—ef—transa
rider or account hol de
hance system functional |t
WO 2006/ 124808 PCT/ US200¢4
nt will_be obtained from
Her' s TRRhAPPL nt Pl g
323) Paynent check per1
sly (i.e.: at a later ti

(323a) |If paynent decl
nsufficient funds in tl
funded account), the ca:
ative file (323b) O her
bm car dhol der' s

a}@ﬁerg Qibﬁ oRfeined from
epplrait

JP@mefrgflatﬁwamuAeccount

(3Bay- per-ride)

AL f o ACF &%clt( per%)rlined

gme
ms atswé y (1 ecata
an card

i ndatet Bmg
e damﬁmfa@r (3432)

ard will be added

vies elf paymerrideclined (e.g.
because of insufficient
funds in the cardholder’s
transit pre-funded account),
the card will be added to
the negative file (323b)

Otherwise payment
deducted from cardholder’s
Transit Payment Platform
account (323c¢)

Time Based
(Unlimited
ride)

Not Applicable

Ride will be checked against
cardholder’s entitlement stored
on Transit Payment Platform

account (324)

Ride entitlement check
performed asynchronously
(i.e.: at a later time than
card presentment) (324a)

If ride entitlement declined
(e.g. because the unlimited
ride period has expired),
the card will be added to
the negative file (note if the
cardholder has selected
“auto-load” on rePower,
then their entitlement will
automatically be renewed
prior to expiry) (324b)

As shown in Table 1, PayPass transit card processing procedure 300

includes checks on the usage of PayPass cards at two stages. First, the presented card

is checked against a negative file at gate 220 (step 312). Next, the presented card
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Transit Paynment Platform account (323c) Tine Based
Not Applicable Ride will be checked agai nst

wOLmleizaed cardhol der's entitlenent stored rPAEUSBIV6/018787
Transit Paynent Pl atform account (324) Ride

cﬁeréfké@tl o et oot PREDE® o0 GenTan Y R smay steby 33,
i &Hé LR enflSicdck RRY 32@% af elﬂﬁ:ﬁ OmER fﬁl'fbe t}&érﬂatdfinb? de added to

e period has expired), the card wi [l be added to
thehregagafiieve file (note i f the cardhol der has

| ected .
ont1 ¢ omerftevierisn A SR Segks bdfBe pifed
a§ytRhfonbudlp & ht A\t Rigvdthhmcard lpk@eﬂtmeﬁﬁ)y H&\Sfefdre,anmay be

card processin procedure 300 ncl udes checks on the
passilje fasta qaa@mﬁes wheseieard clepiadhe Hagh !e%ate Fehegk to gaigaccess to

ggge? 2)?12 %r%q? Sf{hg t@%@ %ﬁeﬁ{(%nQﬁﬁﬁ'e Mabr "?raﬁﬁgﬁé}}n‘{e%t ﬁ)ldti%nﬁtcheck

e presented card -
ﬁﬁ&O6/124808 PCT/U82006/018787 checked at Tran3|t

Paynment Pl atfor.m 320 ut h t
322a, 32340 additon F‘ﬂ‘éer’feffﬁ)lflg ﬁ%m s :5‘%% 8 6‘°§ ge)nt in the
n%géithﬁérﬁlg hge Fatfe dhdck petBAnsPdt af%ﬂO*{@teF@QEﬂmh}D inctude verification
ative file. The Transit Paynent atforn1checks may
that fpmldt of thecbasl daty mm»rrcﬁoarsi tyxaf(the sardas goi axpipd t Thepgate

RS BB SRR SR TR pro g3
thprekeritdd &ad ﬁamﬁeaen {ised ngaé denpaixedmaarbendl ﬂuhes in the same

transit systemeven_ if the later Transit Paynent
day &t therspme BBt StREeT)s | Y

Similarly, the Transit Payment Platform check may include
verification that the presented card has not expired and is not on a list of cards
reported as lost or stolen. For MTA Private Label cards that are reported as lost or
stolen to a transit service agent, the service agent may update a Transit Payment
Platform list of cards reported as lost or stolen. For MasterCard branded cards,
Transit Payment Platform 270 may have access to MasterCard’s global lost/stolen
cards file and use that file for verification that the presented card has not reported as
lost or stolen.

Transit Payment Platform 270 may be configured to conduct additional
checks the transaction data records in order to implement the fare plan rules (e.g.,
rules concerning transfers between routes/lines). Where appropriate for the
implementing such rules, Transit Payment Platform 270 may generate additional
payment transactions. The checks designed to implement fare rules may depend on
the type of the fare transaction. For example, for single ride transactions the
additional checks may include verification that a maximum number of rides per
month has not been exceeded (e.g., 10), and that the payment is authorized by the card
issuer. For pay-per-ride transactions, the additional checks may include verification
that the cardholder’s pre-funded transit account balance is sufficient to fund the ride.

For unlimited ride transactions, the additional checks may include verification that the
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In addition to verifying that the presented card is

not present in the 10 negative file, the gate check
woeondoaz#mmsl at gate 220 (step 312) nay incl ude PCT/US2006/018787

verification that format of the card data is correct,

and that the card has not expired ﬁgq% te .check
catldderiayantingled dvek rsiod i net chirpebs (hRCIRC E3ud g 80t been
p%g?ln?cgd o ¥reRh brldeRg el saﬁle s{aFilﬁg ézvéﬁﬁ}?a RIsEREH R4ioaqe d., 'Bﬁ‘ﬁhently

een used nore than a nunber of tines i'n the
18 afiRutesidy aaM T A dMam@ard, vaneh tses tragnaiv) strifsteghnalogi| vy,

the Transit Paynent Pl atform.check incl .
veri fi cat PS5 ofitonZ08 r%l‘eésoélr?t}?& %Etaﬁaa%dgéﬂéébﬁﬁgzl%?urvgé’l le) to
i hiinptopefly GahdE act&Res tRGyasml 064 card is
pi’sae?g?tecﬁr.dﬂggregrl\%%n%’r ?vog?ey %abg}% agar ds t ha%l are repor t,?d
irmduded stithrr the siegative file, the gatatapay aess\af die pssystemevill not

' updat T ' .
FEL 75 e PRI BT B
d%g%ﬁ? bctedrdaansed winciihe n2ghtive diksistupBatgdrend thel dastfibutad

may have access to MasterCard' g, gl obal | ost/stolen
thranghout thie dragsibisystean t ﬁﬁtupfi‘i‘tF‘gn?%ﬁ‘PV?/ g}fﬁ IPP%E? PO PHALY t he

dﬁljsccr%?&{ c?aglg;:/ %feo%}r&/%s, m b fleGRGH hﬁ@at@s?‘disth@ﬁﬁqrpﬁviﬁﬁl@él? faduce the

ransi orm2/7/0 may be configured to
issidshoe bf agpdid fassmaders.checks the transaction data

oS S ledTa AR RTER bl - BaPl a0 s
i ferhos h%fr{SFégg%%iTle whbg aﬁ%@pﬁat@p Foed@niply, viHes a papipeprida tardgs

suc , Transit Payment Platform 270 may g,enﬁr ate ,
loaiid i amanlimited ridneard isieaeied, 8py corespoRdiag RANGRINE Regl Ve

.1 mpl f | es. th
TR T e Ay SPRIE e s
diitﬁBlf&%tdf Qlﬁkﬁndgﬁﬁve filkd iTh itteenaake cfeddily dmtylbléﬂmi seiedule, this may
e the o e e 0l i
cgagz ﬁr;(gr% _fllrealéégff Elpc‘?e[téfeﬁﬂ A¥ribiorCthe ndgafivi@file ¥ be desirable.

ansactions, the additional checks EHrrglé
i ncl ude verIGE R showorePotienHost80cwhighas MasterCasd s brandgd d

' { bal [ tfici .
iy or g e ot it A SOl O e

\%ﬁ% WiBYy FNHcUAR 48k, Vid GRiTh@fhet Bds fafcof-altranéaccount setup
12480% PCT/ US2006/ 018787 cardhol der'.s unlim t&d

proeadete. giallovdng egishretion ths sasdholdsy mayepmpditer et prgsfunded
not . been . presente t ; RON Th
Gisitiapeoioy B T e pBldfis, ARPHIRE Exfinckidfy, SARE S FYRON The
RPBWbESCilier alanmbif Be Metenddhods TV, RS devess,magphites @nd possibly
stripe technology). AFC solution 200 relies on a hot

1o existipg tigkgtdg 2gFtes | the negative file) to 5 prevent

car dhol derg, f.f; o RLPBE E{)Hfaggﬁéd“ﬂoriﬁoﬁaé?%&dh@ldbmnh an
system If a card is “included within the negative
futb@atid fop-upadptionowhial replesshesvalupéo 2 prenfiindedsiyansitrcegunf from
21? gssociated debit or credit card when the account balance falls below a certain level.
In a transaction for loading value, rePower Host 280 may first deduct fares for unpaid
rides or alternatively add refunds to the designated load amount for the transit

account. Further, negative file entries associated with the re-loaded card are deleted.
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open. In practice, the effectiveness of this nethod of
preventing i nproper access depends on the frequency

wanooshieetost he negative file is updated and t hePCT/US2006/018787
di stributed throughout the transit system An updated

negative f e conveni ent 0 distributed
Gty Py i f e i R el es Pt ¥ reppwed, any
1\Mﬂa d fakds@le/added Wﬁletpﬁﬁ:hasd‘&h&ﬁﬁcﬁuﬁlﬁer Uifadieh fiRfetries

ders. AFC solution 200 is also conflgured to renove

&t.ﬂSOQi@tleé wathghe ngwed urrlg@lted‘ Hdmiickebagelgletadve fil e when
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SRihesRMiind Hewvey ARC kdqeuanewa indgbe tdfflddeo | Ilrﬁprove or
renmoved. The updat ed negative file an Qﬁ ef fec
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aepymadaterthe pléeciralasperts t Y orample, B’P Lateqr\/%)()rtre}nélt
%?E’%le%hﬁ ma& 1By alaalxloﬂ%@%g%ﬁan%e gﬁfr"clﬁggyba aata BPYn-

pay- per-ri e card
beErd dafrmcndmcamel Ifoom-fyoaod 1rtspa:ti‘onli$ dnmm@;, sotizipn 206 mmy provide

PR HBERS o P o5 TEHBMAES R BBl Bt o st o e

{)&td\@épﬁlﬁ@'@’m& r&HdeRARH be 48ed BGh Xe&ﬁPJyPﬁss' BRI REeHRE B9 on

re-funded transit accounts. cardhol der can
b@gd siders. Th portatdeBoxdtashGard epdenympn ba prayided witlhmphide

I nternet.or

PREURRR IS BB sg Yadidel P RelonREGRHR by P con b,
t&TiriRd Nos eximpe fwith meﬂwmacsystenansm account via the
I nternet, phone, cell phone text nessa

. _e-mail ,
|VRU. The AFEroheion2ge ma hvelve Bw?rﬁgv’%gfe Seiticmab gt Fepsactions
exd\ﬁt : neglét :%?l‘ﬁ“- t?ﬁ@?}of M%e@?%lé’t@sdto%‘ﬁrcg?é Flhé’ tral?sﬁcttl&s authorized by

g agents. Sol ution 200 may
PayHasgIsswts 290. Beattlénnt forchesshmingastions mhy hn corgdlﬂp@dmla @thlrd

to- optio | eni shes v ref
8y Bt T (SRS Bhr e Pt el REF Y 0P
%%%a‘ﬁ’@&? th8 §ingRkGRISHanbRNBAS Setfldhdri n¥§ligvslve Gaishetion
l evel n a transaction for |oading val ue, rePower

REETESRRO Orthe Us o8 precathnrized ameynts o ranspaion ageregpiings which
g!%%ﬁéﬁ gstf Slgyee}lfl%; @%qg-rldgft Qa%tlz)l% lﬁhﬁd% ?ﬁé&%ﬁ?ﬂolh&a%ag provide

ranS| acco negafiv
Efficeene Bdtflé@sntassoci ated with the re-I| oaded card are
del eted. -16 WD) 2006/ 124808 P(I,T/ US2006/ 0187 ) .
Sini | ar |y, Adeeenddipepf $eitlenacnt rlafes 1o trgpaqetions ngtdﬁag’@ée using

gﬁlﬂ( @ﬁﬂg&@& unfitited L';_‘Rl? gPas'%‘chl%lsa‘TﬁlsQ?}]gzleg sk@lebddGt is conducted

e anount. negative entries
dirsabyi theeenilraisit Peynreah Bletfiorm 270 aind the MTde A swileble comgmercial
del et ed. AFC solutl n 200 ﬂ% fect ot he

BBPHSTIST A D5 Sy B ST B REe eV an D P a S R ey ment

ﬁ@é@fb‘ﬁ%@ﬂoﬁﬁ@ﬂfe@/m% on 200 may be nodified to inprove
accommpbdat e the affected aspects. For exanple

u n der AFC Hovilitheomdestpod; fiihier, that the foregoing is only illustrative of

the principles of the invention, and that various modifications can be made by those
skilled in the art, without departing from the scope and spirit of the invention. For
example, AFC solution 200 for MTA NY Transit subways can be readily extended to
MTA buses or other modes of transportation. In such extensions, buses or other
vehicles or points of access can be equipped with a smart card reader attached to the

existing fare box/ticket validator 240, Transactions would be stored within the
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systemriders will not have traditional paper tickets,

whi ch can be inspected by on- board train conductors.
woORown24808r d i nspection is desired, solution 200TH8006/018787

provi de portable PayPass Card readers to on-board

train conductors or ticket inspectors. The 10Q port

ap| e
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Al'ternatively, the single ride transactl?ﬁé settl enen

Apgyndin &Ulisﬁgtlpﬁgmﬁigm pshprogRssing é@pp ateagh o kﬁg gmapor.len S.
pre- aut hoid g6y RMRSnerdGAORAC SHANARLAY PAR LB S

20 aggreg éveral single-ride transactions B{
el 504 haceeunindwolisers prefeyaty oumply wig putdishert MasterCard

LTl A5, LU Ol ETROL PR e
s infdhRdoh g%ﬁi’%{gfﬁl GRfeed fEths) typevek usaithéreRERtcess

I'S conducte y bet'ween Transit Paynent
tPtatifrmeAd0 Baydassreadelisns22sans ferraibple Sébnresirablyjarpaple to store

arrangenment nma et up .f [ :
cayss oo WS e pagiBp the b o PLTAHRERAIIREN B2
GriceMthdsk 108 (BRIRESE AbtransaitioRdogs) aheafullf the dhmmegoiaidei s
only illustrative of the pringi \laf? of the i ve&@éon,
carapiviithea unjid ithed ggadgaiormaten @N@l%ﬁ %@Iﬂﬁﬁ%ﬂ hos&™
skilled.in t.he | ty 8¢ RA8ers 522
Qg TRy Rtk PABRER A D, PRF e eaters
nalterininls 300 pfefiratiif Ardvidcldevirei eaklu bfarpsation fe. pethatehel Hevice
extended to MIA buses or other nodes of
@Pﬁ@ﬂtﬁ?%’fﬁcﬂﬁ- In such extensions, buses or other
vehi cl es gﬂsal.y@g%snfrﬁns‘?tf PA/5RE BlafBfin 380 £ ey RS Trankit Ragment
eade

smart car r attached to the existing fare ..
Rlatémi 6 ke procedsesiatly Paghegs tramsaeicnsipoMesiiisuiceesse Adh e

within the -17 006/ 1248 :
RS K v N A S
RessthRbue e s, tatidpsdiroler s0agticket orndiny anphiac 506)e
principl es of AFC sol ution are_readil y extendable to

i mpl ement aPaydlass Trgnsit Paymgss Plasiorrs SAkes applicraqns or

licat]o . . '
N PR ol e o
Bag Wdlyteasugtontel actesn miregeinant 602 and 604, account maintenance 512,

payment-processing 516, file management 516, and network management 518
applications. PayPass Transit Payment Platform 510 may interact with MTA systems
in support of processing PayPass transactions. PayPass Transit Payment Platform 510
may have appropriate management reporting functions for reporting daily activity
(e.g.: authorizations obtained, transactions settled for funding, turnstile activity, etc.)
to MTA.
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5 further detail herein. FIG 3 shows the desired or

requi red functions of the PayPass Transit Paynent
weoleisfi104808 510 and t he Subway Turnstil e | nfrast PATUS2@®6/018787

520 associated with a denonstration of a PayPass

based AFC solution in MTA/NY Transit. Simlarly,

Appendi x BryRass Sranpis Payment Pérfora OB’PBE%%%IP?FQE‘%?‘%S at
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iteghcrta I@llywmaﬂihou&rsjte\ubm Héahistory rn‘lajnrgﬁo ingaregaiedypost-funded

PRBARPRS FyATaE Tieg KU SRk RS M on [ BUPRG pin
pP L aldaed ?}J&:lllgt Rbp- (&ﬁg ﬁ@cﬁllt‘?n |’IY16 W%@% duseonsar Gt alrmay

turnstil e access. existing turnstile access
dllegarydtoldecs nocmnsolha}d woerph Efﬂf rrerfupdef ageougis: st | ng

Lot SOSECH LGS U e Oy

controll er Veén

fa@?&’@%ﬁrdﬂﬁﬁﬁis&m gbﬁl’ﬂdﬁanlﬁlreata‘gmtdntﬁdBa}tPass appfaraae bo pgransit
rnane¥a§rnent 0

d
Wﬁfamsa@d lighthe cwde@@a;g%dtglgsrﬁagﬁggc%mt %4@};’8‘@ cfg q{faﬁchﬁse%oo,
tgei %arﬁ(n&lalmgg’%gﬁ% 830 %dCfchﬁ])lde"f‘CR@ b2 4DBhE tAHRsEEr m may

paynen rocessi ng , |'e managenent 516,
d1€dt t1elgi s g ere i thIhe trast slysiamt dﬁﬁle c Liks dqgsa9k plpct to

P t Pl t f t
qegl)ggan Py n{l,lgéggl ﬁ%stﬁg er %c% oggp%lﬁéf‘érte gglgns on
the B8t s %Yr{ml@ ttheP ¢ RAHM R to P@Ystéﬁbi@ c:ﬁrﬂplP@E’ai;saTransn

managenment reporting functions for reporting

Baytnient Platfofre 540 at step AdBstyap @rﬁsﬁ@s@chaweant Qsﬁ%‘?é%éc%(’ﬂgﬂ? card

e Ao Bk 3 64 Cor RNy B fiep b a siep 44

o RASALE 2MOMINED tel Phdfchmien b Be pesfimdsd acrenntadE tervardholder
managenent applications 602 a(Pd 604 for managj ng.;
doas nptiehnege Bastivaisautongs deload, a pre-funded accountis assigned a one-

time value (step 46). Conversely, if the cardholder chooses to activate automatic
reload features, account load limits are set up for automatic reloading at step 45. Step
45 may utilize a conventional address verification service (AVS) to check cardholder
qualifications. The issuing bank may be notified if for three consecutive enrollment
attempts the AVS check fails. However, the failing card may not be automatically hot
listed. The issuing bank will have the necessary information and may choose to either

hot list the card or allow the AVS checking parameters to be reset.
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custoner accounts, respectively. Transactions on the
two types of account have different paynent

wonroassiong fl ows(i.e. transaction authorizati eaTAIS2006/018787

clearing flows). 5 PayPass Transit Paynent Pl at f or m
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aut omat i calrhy athﬁbrlzdtlbﬁtp?&edﬂwfdr%‘ébﬂ- Aghdea isnictibnshaxebe as
t he necessary information and nay choose to either

hdtowsi st the card or allow the AVS checking paraneters

to be reset Eﬁ:li{ VE%Q: ]%.]%7

When pre-r é&élthsegbgelgl ngx?ga&g%&géﬁ% as ansét a rzrreleerr%% Platform

Bl @tfa9 chedkliOthe card used at a turnstile has a pre-funded account already set up,

if no pre-funded account is found the transaction may be considered post-funded; and
For the first post-funded transaction, PayPass Transit Payment

Platform 510 may perform an authorization. This authorization may be for the
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may have access to the transit agency's fare rules

(see e.g., Appendix A) allow ng cardholders the
wohaietie4808 transit agency defined fare opti onsPCT/US82006/018787

di scount bul k purchase, buy 5 get one free, etc.). 5

srIRAEGETIDG e HEIESIAR RURHS FASY PO iog 8t digines this
aftlﬁ{&?itzét?&is‘refiﬁésﬁttﬁéja&%tﬁﬁ’ﬁgf beadded Edbﬂﬁle bh¥ediRe (€ e- funded
S. e’t ag

accoun ransit ncy may be the nerchant for .
t hese tr ar@metthis astharizationtisokirined, thecard caih hengeddy dhier tegnsit

relati on%higgs %2%@ re al r?ady in place can be
SYFtPy AFEerAIngpg AR JYSHST 1 Payment Pl at f orm 510 nay
mai nt ai N apd,iRNaY8sihde rids farup@rdationbf pokBfigided trangetons

accounts. If a pre-registered card account bal ance ig

rdquitestieciaganenateditransastion gmgunis ie be send foy dlearing wheaegy ebthe
e negative file A Lation facility may be

ftﬁﬂ%‘@}n&gsgn?%lpn%gf é?%lo{jg)?%ggéglo may deci de that they no

| onger wi s) t @ridéchdvb®eg akerf,unded functionality but

woul d rat her use the post-funded functionality. If the

auto load function has b et u revi ouysl t .
car dhol der(2APasENYNPEANE ﬁé? eﬁ%m&a as f3558§ﬁ@§? fhr?glem ride.
(?H kne 1sh %@P%H ohﬁﬁ%&fﬂ‘i‘,%é 85t PhidRbintiiRd abddntsABst have been

unction and the pre- funded account itself.
Rree-foraidedt 2vcdtmay bagosid. ow "pass back", for up to
six (6) rides in 18 mnutes. Once a pre-funded

P Sy TR TR s O 0L i

faeHe HaElasal andaeo beihg s& fhraautipeihtibninded account s,
PayPass Transit Paynment Platform 510 preferably has

the ability to aggregate paynent card,transactions,for
cl earing aﬁtﬁese%‘%ﬁg‘l’ 75¢ PYA {erhae tg"pepﬁr[qglegegéglaygﬁsg

lgl%nl,{%%fl)a PR AehishathyRis MIegSmt 91 ®and diinlédiRd to the PayPass
enonstfation projéct, MasterCard, the transit agenc

. . . y
maderttemioalr d\fies sue pnaefthy eggregationdusings rlgeconpditiens have been

Post ;- fund t L ow "
T O T
e Qe UpbeiScliRmepY be of tHodad, PayPasaTiansinBaymeynt Biatiasm 510 may

foll ows: At the beginning of any, transaction, PayPass
treadiks ¢ardas wrlmoWR 286 PEGESS amathayiZaieRiUss: t he card

T L

set up, ccount “I's found the
hetaogatr iperfontiyg bethodrsiodend dleposg fingtiokesd It Bradsuniglthat the

I T N T
HakhoRAARIELRIHORHTAOREAY ih PRce.- PAPUR PAAG! RARAG |
Platform 510 preferably may provide an audit trail of all transactions and interactions
occurring on the platform and at the turnstiles. This data may be exportable to the
designated support systems and file formats.

PayPass Transit Payment Platform 510 maintains and manages the
positive (entitlement) and negative files. The negative file is used to list hot cards
(e.g., lost, stolen, and “Never Received in Issuance” (NRI) cards). The negative file is
downloaded to terminals 524 on a regular basis, preferably as frequently as every four

hours. PayPass Transit Payment Platform 510 may update the negative file multiple

times per day based upon a data feed from the card issuer, a data feed from
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anount described in the aggregation business rul es
below. If the issuer declines this authorization

woemsa2#808t he account may be added to t he negaPCVaIS2006/018787
file. Once this authorization is obtained, the card
can be used in the transjt accord| to

Mo oploaniier Mg Tad: Paymend Bleim on(it Gk G that bas

dfeﬁ'éteﬂglgro?g@iplrg )ArRibd RSl BALARE nla ébfé?a@aéd RNBe né @gﬁ% FES.

e aggregated transaction anounts to be sent
Gzkdsananbe tefrem offrike bt lishwherf otdquedt igmedmbl the dssyerdraak rﬁ@t

or excee rides_ .have taken. (
RS at bbbt ol R SR 080 Bl oy
aHisBto thé HEL list, JayOetrsil)] 6£ wheida d@lﬁe@ﬁréﬂlﬁdmbunttmﬁmded
post paid accumll at ed accounts that have been open

again. at | east 2 weeks may be posted. (3) the card is

hot liste Cbaﬁé&s%%&sﬁ{ ﬁf Iblg{foﬁ‘? 10&&he ?& P‘ﬁ’l&aq dydidths may

prior to't anDun ei ng sent
raalhiar 4 ﬂe&lbdzlqnﬁleTh ﬁaek a‘sagei of the iPayRase dpacwrélﬂes védedydile may

The paranete b t. 15 th T t
e g (R Y TOARE heloGB L . CIE TRRywageansi
Ifagﬂl@ﬁf Isl'éﬁf)fﬂl ér be%(%lﬁfed%bforﬁﬂlﬁni‘éﬁtetvﬁﬁl @8 %rﬁﬁﬁ’dlé ,@L., over a

siness rule conditions have been mnet, PayPass
dialampgiton@tyerprividedand oramtsined hnihedylddt e a cl eari ng

t ti E t t

the. car d. 1S aeevIE ARsPlsbl Mt ML T AFSSfioftss 700
Wihehed cdsﬁﬁnéﬁﬁé’seﬁ@ alFakPaNsRardTor fEOFBSSend bt :ﬁwaﬂEttrsyﬂahF sgard
request. 20 PayPass Transit _Paynent Pl atfaor ‘?#

rpa@r efablep 7A bt sardisankgdentifREHGRI TGS (3 B\g)r ghesikpgy Ifthe
W {SQ{I ﬁél%tel zﬁrﬁt@% i ‘8&8'1@&1&18%%@%@ hehbt | §t ?ﬁﬁé‘ BRIt of the

transit agency Is e nerc ant or t hese
ctmaltmetthamepandaﬁdlm areunﬁat/a)nagle fine tehsactipm tscleichimad (step7 3).
relatlon s Tr.ansi

|
e ophG ehaRa Bt aner 2Brs EabRy o drouChRn Rured
('(s)fe@‘ﬂl ) 43 s@hd tottﬁ@P%%!%é "F}‘aﬁsn;lzﬁé/rﬁdﬂi Pla@foith @6xSpré&essing (s % tep 75).

urring on the platform at the turnstiles. This
dat a may b”éh@Rgd}assaBﬂaemt Payent Phdformnaitsiay “uisprsmnes if there

f
BT S LT T A SR s
4Rbtt! the PaHPass %%Sﬁ%?inbm@lﬁﬂférﬁsat sTdpe7 W}&gﬁirmv ereffunded s

used to list hot cards | ost, stolen,
aoveyRiraciRéte Ipeass hereds na ﬁ&%n@m%%%%,qc?at%@ﬂg the card, the

PRORILI Aol rhay urain oagoy et r e Sa enitioncs
houegatioPayddansastocasd wuiﬁabmmd Bl catsé them B10O amynuﬂp‘d@n e

e ey M B L S B BEF P B s

up an accumulation account associated with the card. In case there is an accumulation

account associated with the card, the PayPass Transit Payment Platform at step 80
accumulates the transaction to the accumulation account. Lastly the PayPass Transit
Payment Platform step 81 prepares an accounting/clearing record for aggregation
when a business rule condition is triggered.

In accordance with the present invention, software (i.e., instructions)
for implementing the aforementioned AFC solutions can be provided on computer-

readable media. It will be appreciated that each of the steps (described above in

22-



WO 2006/ 124808 PCT/ US2006/ 018787 Master Card, and/or

PayPass Transit Paynent Platformactivity (e.g., a
woanw/ikeas has depleted all of its pre-fundedrataswus/018787

bal ance may be added to the negative file) Car ds nay

be taken off the hot list when a . re i s mad
actérdancesuid thirdnKkention).rafaoe cempgpiem ¢ Sﬁﬁéﬁpﬁo‘ian st

when [ | chons

iy Feppisd oS P e F RO BRE} inb b Ahee (ORI POt U

catl Rl §ded offoer fonmsinel dratin ptogmmfnabid eppara@a tnproPugeRls s
Transit Paynent Pl atfor t erm nal terrB

and
soncyne, e og T RSURE ARG YHER PEPTS e RO TRMRE o e
Péﬁ?é af s @npee fuberi cﬁﬁraifﬂteo
mPg rans£¥JageﬁgﬁgkﬁP%?gggh?¥#%§hdSr|ng thé day. The
atB&yﬂ%&ﬁsnéﬂrmE@ |sblu116ns3a’1]hn§m corppuie pyp gRaHeiRSIsections 6 @EP ]Peo

t t.he t
SO CaLS R SELTVDE i By o e,
pl%g%ne{m@a a8 R Hinéioaaa aipamiblee ehalnnelt heehARE the seeions

when ‘a custoner presents a PayPa ard f f.are
stpeerie tite campatarreariable memeryAraducs ag artis %@Pan‘ﬁ? Qfglieégdudmg

the cards.b. (BN ABC
inueiodanéith S il fohifesOF tHéZ”tm??‘S 73 the
sSlafichsi The Reclsedr pagras flnstrhetldmst:arh also be Igaded ento@a@MputsT or

ol PoBaNE SR AR R ics Dot} HBEA B BBl rfimed
ﬁfthet&) éo%!t’b‘?%¥§th%¥ ReBRSmAlc apshraids & Rodwoedy @iﬁh}ﬁ].tera

ransaction is pgsted (step74) and sent to_the

nﬂpl}ti?ﬁﬁ‘&d Pravess iucﬁ’fdwmhﬂ mmnpm hich exgsutscis e ggpetes pr
The PayPass Transit, P f.

BN e

afor G RnEE AMC SohtihisC 8 Wil dlsd bbaﬁrﬁeltsttmd&hatsthacomputer- readable

pre-funded account, the PayPass Tyansit, Pa Eﬁ tuti
niRidiet corowmchnns;t,weporwfob@wlémmﬂ% e plorRgRtiong gﬁ solulions are
act 1 v {croprocessors,
e e ing Pies AL IR RARES prtagBap eropron

il @afed cifcaits, S‘I&IQSYﬁldiﬂhﬁ'ravmﬂ'ﬂéﬁe mkdighere is an

accumul ation or aggregation account associated wth

the card. In case there is no accunul ati on 25 account
associated with the card, the PayPass Transit Paynent
Platformat step 79 sets wup an accurul ati on account
associated with the card. In case there is an
accunul ati on account associated with the card, the
PayPass Transit Paynent Platformat step 80

accunul ates the transaction to the accunul ati on

account. Lastly the PayPass Transit Paynent Platform
step 81 prepares an accounting/clearing record for
aggregation 30 when a business rule condition is
triggered. In accordance with the present invention,
software (i.e., instructions) for inplenenting the

af orenmenti oned AFC sol utions can be provided on

conput er -
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readable nedia. It wll be appreciated that each of
the steps (described above in -22 WO 2006/ 124808

WwWOCTIeISH086/ 018787 accordance with this i nvenPCoOMS2006/018787

and any conbi nation of these steps, can be

I mpl ement ed by conput elrjéﬁ)gﬁﬁglénst ructions. These

conputer programinstr n be | oaded onto a
conputer or other quﬁgnqmggnggnﬂxﬁ@ﬂus to produce a
machi ne, such that the instructions, which execute on
the conputer or other 5 programrmabl e apparatus,

create megns. for i nthng the functions of the

af or ement gl&ﬁg’dn%fé{ﬁlfﬁgl %gs These conputer program
instructiQns. ca sp b stqred in a
conpute‘r-gg’&%&e?#r%‘ﬁﬁ?@%’i‘?églcan direct a conputer or

ot her progranmabl e apparatus_t unction i

parti cut aPayrigiade B@Hgﬁaqdf{g{e-fuﬁaeJ JUFeE %%PF%Q gy Rgduced

in the colp@d er-readabl e menory produce an article of
manuf acture including 10 instruction nmeans which

i npl ement et H3uY asroatyoidesas yonavaat Beadieiv8fed AFC

sol utions. The conputer programinstructions can al so

be | oaded soriPut $40 compikt e your caut dndrreesi vyt A0rhedsert bonus
apparatus to cause a series of operational steps to be
per f or med e OAutohatic drp ttasfeobetatdnerubprapgndhma ot between buses
apparatus to produce a conputer inplenmented process

such that o hgoitRatfetsdidmREbw) LHubwagul © thabtdwute on which
conputer or yokpstitdggr progranmmabl e apparatus provide
steps for inplenenting the functions of the

af or ement i 0 nﬁgﬁmgiggﬁa{ ity N ke, diltil WhddlexBir&) be

understood that the conputer-readable mnedia on which

instructi qnsggg%ghmtg%ggg%ﬂg) %Qﬁpe@{,g_ra@gﬁmej)oned AFC

sol utions ar prov I'ncl ude wi t hout

limtatio fir (T i ; ;
m cr opr bedLupLed RaE MRy GRPI iRl iefid oumeyy ina given
ot her avaif3bPE19%%Rdi a. - 23 WO 2006/ 124808
PCT/ US2006/ 018787 PENDI X A MTA FARE STRUCTURE
Single-ride 1-Iayfu & - $2 Single-ride - Reduced
Fare - $1 5 Pay-per-ride MetroCard (pre-funded
journeys at é&ildd¥er Full or Reduced Fare) Buy as nany
rides as you want from$4 to $80 Put $10 or nore on
your card ®and0dayei ve a 20 percent bonus Automatic
free transfer between subway and bus, or between buses
e 7-Day Express Bus Plus

e 30-Day Unlimited Ride (JKF AirTrain Only)
e (no refills - purchase a new card for each new period)

o (cannot be used at the same subway station or on the same bus
route for 18 minutes)

(can only be used by one person at a time).

APPENDIX B

Table — Possible Types of Card and Transit Payments Supported
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route on which you started)

WOI2bes/124808 i |
to 4 people at a tine)
(pre-funded,

unl i m

card expires)

ted journ

(refill

(no transfers fromsubway to subway or to the bus

as often as you
(can be used to payCtais200p/018787
Unlimted Ri de MetroCard

n

15

npQ

= T T

e;ls iLn_a g|”e ti
period) |1-Day RepPEmss 7-Day 20PoEy 7- pay PRWERALY
Bus Plus |20 30-Day Unlinited Ride (JKE Airlrai £9hess)
(no refillTs - pussdiasel a new carMafteaCaehich pew peri od)
(cannot Qe used at the sanme [subwseteCatd on pr dvietréfeard
same bus oute for 18 m nutles) (can only be MIOPRIWATE
one persdn at a tine). 25 APPENDI pq1B Tabl e|- PassBBie
Types of |Card - it Pa ed pREPA ARD
2006/ 124408 P@% 1878¥§ﬁ$§e§?i Phs s m&é‘%@
by PayPas|s Mast Mast ef r%%%igfd SS
MIA PRI VATE _MTIA_LABEL NMASTERCARD ROCARDT—PREPAD
CARD PAYPASS MASTERCARD PQ/\E\R%I]W‘?&% BY.P YI}AS;
Bank/ MTA [co BankP@eRieacerdCar i br anBREA Payp @\2 ayrass
Credit or| debi €reRityPdelit Car d| CarepP@s&drd or it
Prepaid “Private Credit or debit Prepaid ‘Private
Label’
Unregistered | Registered Registered Registered
Single Ride — v! N N N
Full Fare
Singe Ride — N N N N
Reduced Fare
Pay-per-ride’ N Y Y Y
(value based)
— Full Fare
Pay-per-ride’ N Y Y Y
(value based)
— Reduced
Fare
Unlimited N Y Y Y
ride’
(time based)
Use outside Y Y N
MTA at
MasterCard
merchants Named account
am
Usage holder (2 Allow
Named account Named account use by anyone
holder only holder only with account
holder’s
permission ?)
Notes to 1. Unregistered cards may perform a limited number of single rid_es
Table per month, Once the limit is reached, registration may be required

MTA PayPass cards may be issued on behalf of the MTA by a
partner e.g. MasterCard bank

Pay-per-ride and Unlimited ride functionality is supported by a
transit payments host system platform

-25-



Label' Unregistered Regi stered Regi stered Regi stered
Single Rrde - YI NNN Full Fare Singe Ride - NN N N
weeduscieBofar e Pay-per-ride NY Y Y (val ue based)/us2006/018787

Ful | Fare Pay-per-ride NY Y Y (value based) -

Reduced Fare Unlimted Ny y Y ride3 (tine based)

Use outside Y Y N MA at MasterCard nerchants Usage

Narmed account hol der (? Appemdix 8aned account Naned

account use by anyone holder only holder only with

account hol deFusctionsr/ Precssing 9§ Kejéiomspanents

Unregi stered cards may performa |imted nunber of

single ri dag appedilie ipenomedthstivénitlestrdtiyellishof the grocessing

reached, registration nmay be required 2. MIA PayPass

RY ehbsomgsbetsbehal f of the MIA by a partner

> lﬁ%&%\/ast eslkra@CEard bank 3. Pay-per-ride and Unlimted

ri de functionality is supported by a transit paynents

AQsbrodsligs P! atform -25

e read card (PAN + Expiry Date + CVC)
e verify card (local)
e PAN checksum OK
10 e check expiry date not exceeded
e check card data against local negative file
e IF verification OK THEN open gate
e TFormat transaction record

e Station + Gate + Card Data + Transaction Type (entry only) -+
15 Date/Time Stamp

Station Controller Processing

e Receive Negative File
e Respond to negative file enquiries
e Store and Forward Transaction Records
20 e Route PayPass Transaction to New Transit Payment Platform
e Route existing MetroCards Transactions to current Cubic platform

Transit Payment Platform Processing

e Table Maintenance
e Fares
25 e Active stations

e Gates within system - by fare control area

26-
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WO0m/1ner8 exhaust i ve,

WD 2006/ 124808 PCT/ US2006/ 018787 Appendi x C.
Functions / Processing of Key Conponents This appendi x

processing 5 inpacts on key system conponents. Gate

Processing read card (PAN + Expiry Date + CVO)

verify casdQatdTales PAN checksum OK 10 check expiry
date not exceeded check card data agai nst | ocal

negative file o FavePlahi cati on OK THEN open gate
Format transaction record Station + Gate + Card Data

+ Transaction TyperfedtRueonly) + 15 Date/ Tinme Stanp
Station Controller Processing Receive Negative File

Respong tﬁ'#]% gerﬂrg@lﬁnqui ries Store and Forward
Transaction” Records 20 Route PayPass Transaction to

New Tr ans P m Route existing
Sl R RL LA

I\/EtroCard A Ansac O current Cubic platform
Transit P Pl atform Pr Jabl e Maintenance
Fares 725 a&g&f’@g rIOEYY 8hese %éf‘g’idr%’% Pﬂ n system - by
fare control % oL 26 WO 2006/ 124808

PCT/ USZOOBJPQZIS 8F *'%ard Types Fare Plan Travel

Rul es |ster e Plan 5 Card
Account¥ E Q°ﬂ<l &a IOSﬂstglre

o Negative File Maintenance
e Add new entries
e Cleanup entries
¢ Distribute Negative File
e Receive/Validate Transaction Batch
e Validate Batch
e Validate Transactions
e Sort (PAN, Date/Time, Station/Gate)
e Process Transaction Batch (note 1)
e Create Journey Transactions & Calculate Journey Fare
e (Handle Exceptions)
e Process pay-per-ride transactions
e Process unlimited ride transactions
e Process single ride transactions

¢ (Question if there is more than one credit/debit journey could
aggregate?)

e Process reloads from rePower

o Acquirer Interface (for debit/credit transactions)

-27-
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Car dhol der inquiry on account information Updat e
Fare Plan Block Card (e.g.: lost/stolen) Negati ve
woizbws/ 1ot enance 10 Add new entries C eanupCemiSei06918787
Distribute Negative File Receive/Validate Transaction
Batch  Validate Batch 15 Validate Transactions Sort
( PAN, DBat ®iski MenagBmatti/middXetgytion Process Transacti on
Batch (note 1) Create Journey Transactions &
Cal cul at eSdmenteay Fare (Handl e Exceptions) 20
Process pay-per-ride transactions Process unlimnmted
ri de transacWi®NTA Process single ride transactions
(Question if there is nore than one credit/debit
j our ney cqulwithqg@?ﬁglat e?) 25 Process reloads from
rePower Acquirer Interface (for debit/credit
t ransact i QnSyyitrePo 2006/ 124808 PCT/ US2006/ 018787
Ri sk Managenent/Fraud Detection Settlenent Wth MA
Wth Acgui { t.h rePower Cust omer service -28
WO 2006 15’&%{5’55“%&?%%2006/ 018787 WHAT |'S CLAIMED I S;
1. A nethod for automated fare collection in a transit
system the nethod

-28-
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conprising: using an RFlI D-enabl ed card reader coupl ed
to atermnal controller to 5 read a contactl ess

woaysanesosar d presented by a custoner to gai n BCTAS006018787
gated pay areas of the transit system evaluating the
read contactless paynent card against a file having
list of AT IscLAdbBPdbngly granting or denying the

cust oner access,t.o te ar, f . t [

Systm 10 Brpd iR CRls AR Rl SBiRERER. e method
cg&g,qﬁﬁ\%}ti on record to a transit paynent platform and
then at the transit pagment pl atform1 (iJr ocessj n]gctot he
card tranwsiog b RFIDesneblad seydireager eonpled g fiprmiggiqoafiplier to
can autopmtical t 1
G RO B GRLDAS L Bl S AT oy
afdas ofbt @dsipfysedngi m 1 further conprising communicating
the file with . the list of cards fr?mthe trﬁn it o list
payment prEUpnE e read TR CSE BRI Icélid_ RIS %ﬁ sfgving I
oREarts B&P&Ha@ﬁiﬁgp ?refnﬁﬂg Of deitR 18k BusttiBel dcBbssAb gaRd gay areas

conpri ses car hat are |0st, stolen and delinquent.
o2 the3randiheystehhod of claim 1, wherein processing the
card transacti.on r

d at.the t it .
pl at f or m E6HIFPE 8L g(gf{’ﬂlgpﬁac PAE ag%%ra %@%&Pﬁ‘g}{%ﬁﬂf to a transit
EhigBmPebn@ card transaction over a commerci al

payment - by- card el ectronic network |inked é}g ?rg .
i ssuer of theneatdmitransit RB¥BeR RIHENT, PEICESSHISYE fRedragyachon

CUSL ORI 4. i ii j d) £6r
40 8ong P TRRL B Rall Bt i repechs
gaitdadcbess tieayamsittsystandgay ared. t r ansacti on paynent

processin

. 5. Th it h f claim.3 wh [ . .
e TN T R T T
té% ROSACALIL FroBY Bk t%nlﬁi)f?{%’é&lit ?iatf@ﬁﬁ e fkminat 6aMtfbller coupled to

ectroni ¢ networ InKed tTo an issuer of the
RED-erwbledssrdagdenwhemindhp Hetodigewsld coppeises patdsipat are lost,

further 30 conprises authorization of aggregated card
ﬁ“ﬂ%%%f&‘? B’HB‘?I{IE The method of claim1, wherein

processing the card transaction record at the transit
paynment platformso that the transit 'Séf}g%an . d
aut orfat i calheymepd of elagn 15 whegeingyrogegan franspciipoggeor
35 t | i7ati 288 SettléBeOf
R G Gl Lk i S R L e
&edtrashttasoyayrenimaanipaymeseby-eatdislectioricagsvakdinked to an

an unregistered card or previoysly regi stered card
igsuse of the Lanigptiess gaﬁpg;ticm%sepﬁegﬁggi atcusl%mer.

4. The method of claim 3 further comprising conforming to open ISO

industry standards for contactless payment cards and transaction payment processing.

5. The method of claim 3 wherein authorization, clearing and settlement
of the card transaction over a commercial payment-by-card electronic network linked
to an issuer of the contactless payment card presented by a customer further
comprises authorization of aggregated card transactions.

6. The method of claim 1, wherein processing the card transaction record
at the transit payment platform so that the transit system can automatically collect a

fare for the customer granted access to the transit system pay area comprises
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paynment account. 7. The nethod of claim6, wherein for

a registered card associated with a 5 pre-funded
wonrenss#sopaynent account processing the card PCT/US2006/018787

transaction record at the transit paynent platformso

that the transit systemcan automatically collect a
détameinfngrwhettee theusntaotiess g:ammmtccaabm@s,e@tqddm the cusiamey is an

Llrﬁ%glts'feem madeald arpj%gﬁﬁ']g 5&%{%?1"?8 Oa%b%mg%%}g??%‘ﬁﬁldgé trh BNt

dyhént BesoumNt from the pre- funded transit paynent
account. 10 8. The nmethod of claim?7, V\,harel n whe

bal afice offhe methedef claimds Whevelntor  regisirreA caassm eé gv?th a
I n@lll?%t&gl%ﬂ 1%619(%0@(51{}1’[ h@%e&ﬁ{@e‘%ﬁ E%iﬁ?ﬁhsefcﬁ@ﬁ*réc@ﬁi at the

ans paynment a nmet hod furt her
tr@@sﬂwdyﬁﬁﬁt pladorngsd that martmnmm}atelm setn automaircalsly colirst a dare for
| ost, stolen and delj n(%uent

hatariemer SHGrd Agossa R rah Srsicm Rpaht corpgriges sfitekidl B
b?lﬁééegc?f éﬁ{%ﬂﬁl RN AR PRt ABEL P Bk bBiginirper fagd pay@enofrom

transit” payment account conprises
thehmre Kumipd dnaasit pdyinhant gcaonta ri de entitl enent and

o0t Qg "9 18 AT, ViR BReR IR YalsAdeBr bR hinded
tl%.ﬁ§1t dyRERNhccbha T e ffase® tbbtaihGhe fﬁh@paymdmo troof the Ipa-fanded

erein processing the card trans tIOH fciﬁ 1t2f q
tnahshpmnmh@cqowaﬂb? e heromprisesRISIE te Fargli a list of cards

ﬂtlle}r%%pslﬁgtaxlseh%ﬂaﬁ Cgﬁ&ltomaltl cally <collect a fare for

Omer “gr an access to the transit system pay
ar ea 9 onpITihs @sethodqpd cdaiand |wl@r@n thm&fun@sﬁaam pajymeent

schedul e, 11. A systemfor d fare t
aprpE (s TR Aep ot S RSB PAUPIEE of g Tl

tﬁaﬁ‘ﬁﬁ Bgﬁglgerﬁ? LERRE éd?ﬁbr?s@s Eidclng Q@Qﬂl 6lit§ T8k ride *hdtlérBauadd

commercial” card issuer to access a transit

oﬁbyeemagwa;fay paymant frdme theypredwnded isnsis PaiEnen agqoRpkFQmprises
rrent RFI D | ed card reader disposed
rﬂf ‘ﬂﬁ“n;%%tat?% rans " system pay area, the
Car d 1ieaderheGasthbdof @dint O, Whﬂiélﬁ(ptrécfeSﬁlhg/theeaxﬂ WMatstimrrecord
card presented by the cust o atermn

Ioematbe frams oy YR CiEdorH 1 haHe EaRelt P alsbghn panatically
cgilgcré? "ale fof &%tcﬁ%%l %ﬁf glaaﬂ%dtalagesg gﬂﬂe Eﬁﬁgﬁiysfé%%é}géi'éﬁgorhﬁnses

or rejec smart card read by ‘the " card
hqﬂéiﬁéntfmgaltmkuays&édléarbamedglel i st of car ds and to

a8 0L oShs o Ph ek B e s ORI RN RAHE
ety LR8P A thashepre@nlRE 8h R!Fﬁ)«%ﬁﬁlblé@ﬁi’ﬁm icadtissued by a
commercial card issuer to access a transit system pay area, the system comprising:

a transit payment platform;

an RFID-enabled card reader disposed at gate leading to the transit
system pay area, the card reader configured to contactlessly read the smart card
presented by the customer;

a terminal controller interfaced with the card reader, the terminal
controller and the card reader configured to accept or reject the smart card read by the

card reader against a file having list of cards and to accordingly grant or deny access
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a card transaction record to the transit paynent

platform wherein the transit paynent platformis
woanfei1gerogd t o process the card transaction recons2®6/018787

that the transit system can automatically collect a

fare the custoner granted 5 access to the transit
toythe evrtgragr throwgh theeaterped Syther pendigueaddp r&e&efaiﬁ/l@@ﬂ @pmmunicate

A0 LR b PR LA PEIRAAES 3o o

whsteiinthe byndepayneheplhiform s coafigmed to fmbea tiieheaird prahdaotion

cl e%rl nt'gq{ d settl ement of E‘?¥ t ard qtqr@agsactl ons.
rgorepo thafdhe fransifsygiFm Cam Aiopstic FrgHtorgy granted
AREss B e PRIRRY stB¥ paf 8Fcd. €l ectrom C netvvork conformto
open | SO I ndustry g andards for contactless paynents.

15 14. The systemof claim1l, wherein the claiml,

wherein the, transit orm,has _a fi,l .
ool 6 1 oXneahare Y Triicrbipdhd 8 bmBa nieforpy gomprises
M@ﬂtﬁ&%ﬂ@%lﬁnﬁ%‘l @bpliiteod Red 16 b Phpedbydedrd BldbREHic network
15. The systemof claim1l, wherein the transit paynent

forr auﬁl@rlmtmnglpargwsandéeﬁen@nbfpfmawmﬁt owd Harsagis- t o
maintain the Iist of cards and associated fare and

ride 20 entitlenments. 16. The system of claiml1,

wher eih t h&ht syatesh bf daiyned)twhelreih filor smaroegpd bsdthe payment-by-

cu t Mer _accoun li,cation,
SR PGS RO ST 0TS toaowég?flaﬂm P EStkoclness
menie system of claim 16, wherein the transit

yment platform 25 conprises a custoner paynent
appl i cation desi gned to process the card transacti on

A b A e i

ﬁziyrﬁérﬁ ip@ttbrm\Maes EildagplicationafRsighePawiiidih th lat bocards that
nprises _a network managenent applicati on desi gned
tI@h}SlP%V@Té%ﬂ@bﬁ’ﬁﬂ%rSéﬁl%ﬁf geed. to the

RFI D- gnabl gﬁegﬁ?ﬁn B,[eélgﬁ‘]{ 1{'3‘@%&%%& &5 >r et 15@$ﬁl?éomprlses

19. The sy clarm ereln t paynment

plfidd dpplicaibongesighed to maintadc therist oﬁauﬂsemdrasmc&qbﬁpd facedridonde

des ned to inplenment a transaction fare according to
% system fare schedule. -31 WD 2006/ 124808

PCT/ Upg006/19d 8yFoin 028aind NSwBMSIANR Rhnsi palyMehs pIWISLESmprises

the transit payment platform conprises
a customer account management application, which can link the smart card to a pre-

funded transit account.

17.  The system of claim 16, wherein the transit payment platform
comprises a customer payment application designed to process the card transaction as
one of a pre-funded account transaction account and a post-funded account
transaction.

18.  The system of claim 1, wherein the transit payment platform comprises
a network management application designed to provide configuration updates to the
RFID-enabled card reader and the terminal controller.

19.  The system of claim 1, wherein the transit payment platform comprises
an account maintenance application designed to implement a transaction fare

according to a transit system fare schedule.

31



a transit custoner interface designed to provide the
customer interactive access to account features and
wonrersslags on reports. -32 PCT/US2006/018787

20.  The system of claim 1, wherein the transit payment platform comprises
a transit customer interface designed to provide the customer interactive access to

account features and transaction reports.
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