111111%11 - 1 -_ Method, Radi o Beacon and Onboard Unit for Generating
Par ki ng Fee Transactions The present invention relates . to a nethed-for——
generating a 5 parking fee transaction for a vehicle, whi ch conprises an -

onboard unit having an identifier. The invention further \“mmmm “m“ﬂm“adl 0
beacon and to an onboard unit for carryi ng out this method.

sidentify the vehicles in a wirel ess manner via radio, for exanple for the
purpose of setiddifich ! ¥l o BELER! LOAI Gl 08 Tlile $YS! BNR. CBLS, can be
|nplenented i 58 &6 anSHord = radio
frequency identification (RIPBD):lngl Pse Tmrsa:tﬁlfomel d communi cati on (NFC)
chi ps, dedi cated short range comuni cation (DSRC) transceivers, wreless
access in vehicular environnents (WAVE) and wirel ess |ocal area network
(WAN) nodes, Tbe phes¢nkelmEmtA2oFelggeal tdescnétes the wemeghtangREl D
chip 5N 2avlhgl erdd @udekate:ibACHd y ot e P{f& ) ewhen &ddg,gnd
exiting pa |§ng space ang ﬁere by detern?ne t he Fl‘llaﬁne dlzl??ngﬂlnce as t he
over al | Q&Eb@ﬁﬁé duRAE| oha‘oinq hanehlidengifieris The objwgition t faricheention
to renderc34eRsOBYS JUSRRIS &%%c%ﬁt%hﬁngopéﬁkU%%oggasunhe @l ab-r§3RgCt of
the invention, this object is 25 achieved by a nmethod for generating a
par ki ng O¥& tPARsREERGR-for a vehicle, which conprises an onboard unit

having an i dephbbhes, QWRS i fbutes )t herbold1QWtREnsteRfEvices carried by
Wi rel essl\%/E polling the |dent|f| er by a roadside radio 30 beacon as a

currefit VGEACLfEPerse as to géﬁé?at’ﬁ‘hg1§eB’éH°<YndﬂTeeeV?Pbﬁ%%%t i&h for the

identifiefireflekBe watdeant videntddiigr tsri dapkbtal t&r atptorpdladt of

|dent|f|er
settling tolls in ‘electronic road toll systems. OBUs can be

implemented in the form of active or passive radio
transponders, radio frequency identification (RFID) chips, near

15 field communication (NFC) chips, dedicated short range
communication (DSRC) transceivers, wireless access in vehicular
environments (WAVE) and wireless local area network (WLAN)
nodes, or the 1like. EP 2 299 409IA1 describes the use of an
RFID chip in a vehicle in order to identify the vehicle when

20 entering and exiting a parking space and thereby determine the
time difference as the overall parking duration of the vehicle.
It is the object of the invention to render such OBUs usable
for settling parking fees.

In a first aspect of the invention, this object is

25 achieved by a method for generating a parking fee transaction
for a wvehicle, which comprises an onboard wunit having an
identifier,

comprising the following steps:

- wirelessly polling the identifier by a roadside radio

30 Dbeacon as a current identifier;

- generating a parking fee transaction for the
identifier if the current identifier is identical to a stored
old identifier;

- storing the current identifier as the old identifier;

35 - waiting a predetermined time period; and

*G00002*



storing the current identifier as the old identifier; 35waiting a
preedeterm ned tine period; and 11111111111111111111111 *@00002* repeating
t he above steps. The invention is based on the finding that, by
conparing the identifiers of OBUs |ocated in the radi o coverage range of

t he beacon - wherein the identifiers can be wirelessly polled 5 at a
particular time - to identifiers polled at an earlier time, it is possible
to establish those identifiers, and consequently those OBUs and the
vehi cl es thereof, m@i%h wer e .noresent Egethe radi o coverage range at both

times and theref or e BT Hosto cert ANl y par?%d there. An astoundingly sinple

met hod 10 for Thenensenhgopaiki hgsédeohr ahsadtindnsgi $hiahus byr eatrpadyrinki ch
can be s e L :@n rpit o} [ S i_n the radiqQ .
cover age%ﬂgnggeglftlgg?ég%i gkbégg%nm@@éd ]ké(?%é%i{l%i]togacg&%rrlea%& rreaggnﬁgdi ment
of the irmbenthegona podiatedm dthet Hgegliddedsugan b wirsllesslly pollled

toget her wit e b denti:fier. a ; L f r.a ction_s.qnly
gener gt e(?\?i f%{' %%rggg}l%lggntttl'obsai dgﬁgdgr@%flfg?grﬁseggeip%gl% eﬁcé{l, %taﬁzil%gsi tion
i's |ocatédmMen alpretet @adsiddearba. THiabldldhowshegeessdent ¥Hdins .coradage

ranges ofcdmeqiadi@ybeacan tonule HRAl thdM {Bn1fDEs €XaBPLE: WhERA; Lhe wRaLki ng
area is smaller than the 20 radi o coverage range of the radi o beacon.

A st at us TSERE dRLEBEATIHI? X PrrdcerahBe AL sBowh releas |apnd dihesgfosget her

Wi th the dideptd fddfuaiang the-xa kimg-d eeatr asachiohgis 9ohy1genetabad if,
in addition to said identifiers being identical, the status is also
i dentPcalfFo EreFaniBdePeFFiRRdt$2 teanTactcans Hifs HeisasE®de % hahiphr ki ng

fee transaet bengcaledondy @epeiriedairgr nihpse EBUsatihalg bR setindthe
corresponding "parking status”. For exanple, OBUs of vehicles |ocated only
t enpor ar 9374 SPKETRERI R étade TAGe PERCPRe radi o beacon because they

are tenporari bhycsrappgdeoex prefi-ear kebokhictitesof Ncet Lalbheipam ary be
i gnor ed,; %nq Gonvers % ,O% dreCJni belr at.el X{.seitigg th%a%ki n %':eat us, on t he
BU, a USSP IEARD Gl AT TR e e Aow BErkEE° SRR HITRETES HAY Bt he
par kiilAg feées. identifier 3Jhé geher aperckrag Kifwe f ardrsangdohi ois canlbe
further 320.9¢8359¢,20d 38hEESGnT o2 818 YAL 8190, AYS 1/l 2 TL0S!
the position is located in a predetermined area. This allows
excessive radio coverage ranges of the radio beacon to be dealt
with, for example when the parking area is smaller than the
20 radio coverage range of the radio beacon.

A status of the onboard unit is preferably also wirelessly
polled together with the identifier, and the parking fee
transaction ié only generated if, in addition to said
identifiers being identical, the status is also identical to a

25 predetermined value. It can thus be assured that parking fee
transactions are only generated for those OBUs that have set a
corresponding "parking status". For example, OBUs of wvehicles
located only temporarily in the radio coverage range of the
‘radio beacon because they are temporarily stopped next to

30 parked wvehicles in a traffic Jjam wmay be ignored; and
conversely, by deliberately setting the parking status on the
OBU, a user can indicate that he is now parked and would like
to pay the parking fees.

The generated parking fee transactions can be further

35 processed and settled in a wide variety of ways. In a first



preferred enbodi nent, the parking fee transactions are wirelessly
transnitted fromthe radi o beacon to the onboard unit, where they are
charged, for exanple, against a credit balance that is kept in the onboard
unit (an 5 "electronic wallet") as a debit transaction. According to an
alternative preferred enbodi nent, the generated parking fee transactions
are transmtted fromthe radi o beacon to _a back office, for exanple a tol
-back office of a road toll system a bank conputer, a credit card billing

center or ke, - e c e agajpst nk, .credit _or
debi t acé’c?f?%%ljéjfﬁt heeqrﬁ’g’élglq‘ggrééci g?{eeg Smp‘%‘ﬂ?{rﬁ% e dé:%ta?%iag}:.lgns #The

met hod actiorediesglyo tremsmivérti dirapetlat egadnosteesonf tdetheedatberridned
waiting tj peryd ag.accerdingl y char {9@ f i ng rations
in thesetdtnlmr%é %%ét)% aﬁ?efs_gfg a \?gjﬁtgggleous i%&t1 e e;'r e%%?grgén%(ngd G ilér%;:peri od
is 1 to Irlanggt es thatef erigbl y erto 20imi nuths, anpdbpardi cubadikty prieherably

10 mi gut asy) ehepgby shanbedyratd onsgobid e%?aﬁ@é‘@t%@nm e&8§%{ﬁﬁ't§ tree of
charge and sufficient precision in terns of time is achieve r Tonger
dur at i on$®1t2IPatavee cvRf axgigelct embeingntont tbh Fwuwmnedesd rpaivitpadern for

gener at i ng-zhspatkbng hee transactien frobmd tHRN L Eio Wi L&Lb L oPPT ESes RN
onboard unit, having an identifier, wherein the radio beacon has a radio

cover age FEGE c608r PRYRLS | 2t la N&FkPAG 16FaBE anBrad Ik isyiwted. 25t o
wi 1 el esslpan®oldontdi eirdent i di i ©of cary opboRith Ukt d0cst edhibnitike, r adiyo
coverage ran ent identifier; t enerate a parking fee

ge as a curr 09 .
tran%gctﬁﬁ?fé%aqﬂﬁg(ﬁﬂ%ﬁ%ﬂaQQﬁﬂﬁqfqe?a?K'tﬁée%h?r%ﬁtdFHéHt?FF@PnFSOf

i denti caltHeo ugest asedcDhtled deidn fuiey OB30tLacatoreethe current identifier as
the old identifier; and to repeat these stegs after a predeterm ned tine

peri od. TRReTPERPY IR IS WRVEt AGEGREI IR COMFTHiBd 1t & taPSoOT
Wi r el esslghepobkedeposninah afaithagonboas d pavitod ogatihegami tdrddraingentifier
and to g%%%rragtee ftebees p)‘?orrkipnag:}%ci%% tclil.larna aicgatnisoninontl_ﬂ/ese time units. It 1is

15 advantageous if the predetermined time period is 1 to 30
minutes, preferably 5 to 20 minutes, and particularly
preferably 10 minutes, whereby short durations of less than 10
minutes remain free of charge and sufficient precision in terms
of time is achieved for longer durations.

20 In a second aspect, the invention creates a radio beacon’
for generating a parking fee transactioﬁ for a wvehicle, which
comprises an onboard unit having an identifier, wherein the
radio beacon has a radio coverage range covering at least a
parking space and is configured

25 to wirelessly poll the identifier of an onboard unit
located in the radio coverage range as a current identifier;

to generate a parking fee transaction for the current
identifier if the current identifier is identical to a stored
old identifier;

30 to store the current identifier as the old identifier; and

to repeat these steps after a predetermined time period.
The radio beacon is advantageously configured to also
wirelessly poll a position of the onboard unit together with

the identifier and to generate the parking fee transaction only



if, in addition to said identifiers being identical, the position is

| ocated in a predetermnined area. The radi o beacon is preferably
configured to also wirelessly poll a status of the onboard unit together
with the 5 identifier and to generate the parking fee transaction only if,
in addition to said identifiers being identical, the status is also
identical to a predeterm ned value. _ 4 _ It is particularly favorable if
the radi o beacon has a radio coverage range covering at |east two parking

spaces and 10, FS confd gy ed gﬁ&e'faéﬂeaﬂ%aﬁs taslhgen$a435¥égcﬁ

onboard uni'ts Tocated Tn the radi o coverage range as-current ent i %lers
t o gener @osifipar kbngotrled riansaditesietegmiang eneaent i dent i f| er that is

i dentical to anstored;gl driedenhi fijer: plal shete %Qef9§ﬁ£e@t tsenénébers as
old identifiers; and to repeat these steps after the predetermned tine - .

period. wirelesglyhpelénd, SERBUS adf ot BRaRebratth Waltc logesheTpaikinghspace

occupgncnd%hetllﬁebyaﬁ@npargagextﬁ% &tﬂf@gerﬁfmg%éentt_rér@seageﬁdrpromyo ikhe
nunber of parking spaces in the radio COVEérage ran Réf erence i s

nmade to tiffe 3853Fé CBofRefRddr égaRET ALY hePMBIh ol ent icerins the Shatagvast ages

of the radise heaaencatces ti NGrddeddigminkventigr. In a third aSpect t he
i nvention creates an onboard unit_25 fqr. a vehicle, having a un

i dentifier andta i oP@dFifdHianlabl B QLR ahb EBﬁpﬁaéilﬁg ]%{eatcr%’nslé%’f' veér for
transmit txial'd]got f&)vle(iﬁ@tel fraageardvbhengt atus ebBtr ewPORSEKE Aga syEekesadpol |

of a_radi,o beagon Qe onboard unit being characterized by having a first
oper &Pi nd 688 taAl 89second operating node, between 30 which the unit can
be swi tched byoway refleasdwi tpehll Wrer el derthief istrat ust | atll cahpsatlie uhespecti ve
Operatinq.oc %%dognt@geonb f%‘%éUé%age range as current identifiers;

to generate a parking fee transaction for any current
identifier that is identical to a stored old identifier;

15 to store the current identifiers as old identifiers; and

to repeat these steps after the predetermined time period.

To this end, the radio beacon can calculate a parking
space occupancy status by comparing the number of current
identifiers to the number of parking spaces in the radio

20 coverage range.

Reference 1is made to the above comments regarding the
method in terms of the advantages of the radio beacon according
to the invention.

In a third aspect, the invention creates an onboard unit

25 for a . vehicle, having a unique identifier and a stored
modifiable status and comprising a transceiver for transmitting
the identifier and the status in response to a wireless poll of
a radio beacon, the onboard unit being characterized by having
a first operating mode and a second operating mode, between

30 which the unit can be switched by way of a switch, wherein the
status indicates the respective operating mode of the onboard
unit.

The onboard unit of the invention is therefore suited in
particular for those embodiments of the invention and of the

35 radio beacon, in which these consider a status that is set in



The onboard unit of the invention is therefore suited in particular for

t tose énbodi nents of the invention and of the 35 radi o beacon, in which

t hese consider a status that is set in. - 5 - the OBU and generate parKking
fee transactions only for those OBUs for which the user has set the parking
node or parking status. The onboard unit is preferably equipped with a
position 5 determ nation device for degerm ning the current position of the
-onboard unit and is configured to transmt the position thereof in response

toaw rg' @S 'AncPf%(%ﬁ‘@% 1adi aentf&%nfcta%etra éQSQIcS’ﬂé‘goﬁ EB?” thedlarly

preferre n%% ment e in onboard unit e eqU|pped
‘with a n@\BéTﬁerﬁorlmfsmisothemAqseh Haist cieds thve padonal lucnciie bo tpaekfingst
oper ati ng.apdeg when a novenent thereof exceeds a threshold val ue and/or
swi tches the onboard unit to the second operating node when no novenent
t hereof is defBet @@PpParda Usdlti oef t el esatdetisequirpadnivi th me posiisdon

Aut ormgt i @et@%@frseaoﬁoatewlcée%w a&éuﬁanlligbeéry&%eeuw@né V‘@ogﬁ?ﬁié’ﬁ' Rg

nodes, these being the first (toll égg node °f novenent and e second
( par ki ng)t%d%ﬂq%rdst%ﬁstﬁnﬂ dFerc@uticnged ﬁé?l‘éﬁ%nsréhﬁn thes pesisérneved.

The tol | icngreedeinf r&bgonsdboas b Wiidel1ekB PRI Ehot hensar®ii d YeaRAMP! €,
comuni cates as a c¢onventional road toll Uwth 20 tolljng radio beacons

on the way, c&fi°BE h??lF?e&‘aﬁ%%ﬁ%ﬁqﬁfﬁ%¥t?ﬁ?ﬁ§ﬁﬁﬁﬁl%ﬁp?QiQQRQI%i tB&r ki ng

fee transagthefonyhittle Wd=aeei wetk | Bahh®epasdiit @%elaod@lﬁﬂ 0/ &oRamhkhay
e infrastructure of the road toll stem After

radi o_beacon, usi h

Ieav?ﬂg Fﬁ@sﬁﬁrkwﬁg hnﬁglgﬂHeTh%h?eRﬁQP%ﬁ%éFﬁéé I%ﬁeoﬁﬁF?Fﬁﬁgradlo
25 beacomodeherheBU d manvaient tthe rpafkicthgebae tr &mﬁ:a@hbma vaitibe ahdy st
tolling radio. bea gn it §£$€unters on_.t he m@ﬁgifor exa s to pay

the par kiNg tFB&Sv 4%t RBP | FE syt e FETHE (RaTaN ggaﬂpgebg EBn™°It s
parti cul mphymbaVoreﬁémeaﬁ tibe deboarell ufivtr has period that exceeds a

minimum time period. Automatic, movement-controlled switching
15 between the two operating modes, these being the first
(tolling) mode for movement and the second (parking) mode for
standstill over extended periods, can thus be achieved.
The tolling mode of the onboard unit, in which the same,
for example, communicates as a conventional road toll OBU with
20 tolling radio beacons on the way, can be utilized according to
the invention to settle a parking fee transaction, which was
received in the parking mode from a parking radio beacon, using
the infrastructure of the road toll system. After leaving the
parking mode and the radio coverage range of the parking radio
25 Dbeacon, the OBU transmits the parking fee transaction to the
first tolling radio beacon it encounters on the way, for
example, so as to pay the parking fee via the settling system
of the tolling radio beacon.
It is particularly favorable if the onboard unit has a
30 power-saving third operating mode, which it temporarily enters
from the second operating mode after receiving a wireless poll
or parking fee transaction. Because the wireless polls of a
parking radio beacon are issued comparatively infrequently, for
example every 10 minutes, the onboard unit can thus save a

35 considerable amount of power.



30 power-saving third operating node, which it tenporarily enters fromthe
second’operating node after receiving a wireless poll or parking fee
transaction. Because the wireless polls of a parking radi o beacon are

i ssued conparatively infrequently, for exanple every 10 m nutes, the
‘onboard unit can thus save a 35 considerabl e amount of power. - 6 -

The invention will be described in greater detail hereafter based on an
-exenpl ary enbodi ment, which is shown |n t he acconpanying drawi ngs. In the

dr awi ngs: The 1hg%ﬁel Qom§l§15c§ e% ?OEFﬁleM/of thetggnn%plcaﬁlon of

5 an onboard unit in oII|n ng PadiF5BE§EonS “6R the way
on a roadiereafterFb@sed Qhow& &XEGMQaaylembwdnmeemhoWhnhh ¢ensbhpwoatinon of

onboar d : it radi o beacon during
parking,q?%f%&fggﬁgﬁygg% %ﬁkll grgﬁign% E?é?iﬁgls a front view of an
exenpl ary onb&agd mnshouecardthgmaba¢h@V¢rMM§N|Qﬁ1the comminGca%ips afstate

transgtigp Qﬂn%%%%‘ %ﬂchﬁnpﬂ{gé Qélﬂ‘fi’ 5&‘@%%&?06&61'19159[ C}af 9 HavwenniLon

that 1s carried out 1 n an onboard unl and ow chart of the
part of tfe tiet Wed aBcadrdPady to t he invention that is carried out in a

parking radi ophgacenshows a EEhg%g%léwo@bf%ﬁﬂﬁﬂéf]tﬂé;égﬁﬂdﬂicgglénreﬂd 2 at
a speed and in a driving direction 3, and in FIG 2 several vehicles 1 are

parked i PORERACABAtEN 1R Shek Paghdpacacdeotithe or GaFKANITREd2Q PEagoR can
be any arirtiharpatkdhgic or parking area, for exanple an expressway, a
hlghmay or an_entire road systemin FIG 1, or a shoulder, a |large parking
spaceélor a paFkfng3ght sy i FIGagramypRdof IEhed el Bir2 I dde¥d Ofo2Be

covered ket ag9nenBbat®@NEe! Rfcordaad” td. tBeEagheidhe vehicles 1 is

equi pped with =N onb ard uni t
qul pp FIG. Q a state transition diagram of the part of the

method according to the invention that is carried out in an
onboard unit; and

15 FIG. 6 is a flow chart of the part of the method according
to the invention that is carried out in a parking radio beacon.

In FIG. 1, a vehicle 1 is moving on a road 2 at a speed
and in a driving direction 3, and in FIG. 2 several vehicles 1
are parked in each case in a parking space 4 of the road 2. The

20 zroad 2 can be any arbitrary traffic or parking area, for
example an expressway, a highway or an entire road system in
FIG. 1, or a shoulder, a large parking space or a parking
garage in FIG. 2; all of these are considered to be covered by
the general concept of "road" 2.

25 Each of the vehicles 1 is equipped with an onboard unit
(OBU) 5, which is able to carry out radio communication 8 with
roadside radio beacons (roadside units, RSUs) 6, 7. The OBUs 5
can be separate devices or an integral part of the vehicle
electronics system. The radio communication 8 is short range or

30 dedicated short range communication (DSRC) , preferably
according to the standards CEN-DSRC, ITS-G5, IEEE 802.11lp,
WAVE, WLAN, RFID, NFC or the like. The radio beacons 6, 7 thus
have a respective locally delimited radio coverage range 9, 10.

FIGS. 1 and 2 show two different types of radio beacons 6,

35 7 and application scenarios of the described components. The



(OBU) 5, which is able to carry out radio communi cation 8 with roadside
radi o beacons (roadside units, RSUs) 6, 7. The OBUs 5 can be separate
devices or an integral part of the vehicle electronics system The radio
communi cation 8 is short range or 30 dedi cated short range conmmuni cation
(DSRC), preferably according to the standards CEN-DSRC, |TS-G5, |EEE

802. 11p, WAVE, WAN, RFID, NFC or the kLike. The radio beacons 6, 7 thus
‘have a respective locally delimted radio coverage range 9, 10. FIGS. 1 and
2 show t i.f typ r adi e . 6., 3 . and _application
scenari o\sél%cc)l(fjL °t &ggggé%r%{bgg gé(r;n’)oge% % aﬁ'ﬁgﬁr?%di%a%leoac%oeﬁscpdp Sof(%lehglnﬁ are
"tollingropddiidebaamddss (T-d9Usig tlosdsade weitt syp TilRSHs )gddytapaieadgy up in
-~ a geographiseahbyedist phhyted groper afong rgad 2. )Wt he_aj;d

peri odi cgl Isy- Er_oa%cast er el ess p%l S % f%%gt o?fi néltr:ﬁli gh% b%ggong%
request ®eripdisphly OBPaBicagtesvhbtieds r adildscohmutheat fehl 319 agadso
i1l usgrated Baseds on.dhe sxeqphar ¥, Lesponssyk?. S0, 3s W S§sany
passi ng CBUCS due to t(ﬁ'ge potenti a _?y %IP%I’] speed of ttgheé%geéﬁ%lc Seh 1,§§?h§
Wi rel ess CEBIMMB1Eat Pt e t 8FI i 1)) riddiustbehednded eobr otk asxeaplary

rel ativelys@nshohb . i Bbenuahse tor «axanpl 6novek¥s1R9 BBy Eogubheowinel ess
polls 11, for exanp so-cal |l ed wave service announcenent (WSA) nessages

l e, . .
are usedpioﬁeflﬁéaWEgég%nﬂ%‘?%ﬁ Ahd- R -ehide Headdie sEm@lesst RplLEs (BBT)

nmessages ofr etl&@edleiﬁ@e IGENDD%C%@C’@V @-relm&l af aqieciativ_ely
communi cation 8 with passing OBU 5 substantiates that the OBU 5_is
| ocat®d #A°Ehe H%ﬂlvﬁgsdelﬁ% t PPTRIS 0S¥oV¥r 2§8 MingeF U ofPen¥itsLPFfg

beacon 6poaner eby, atbee éxdmble,) eanchelebangat f gerusage @iduhechesat i on
of the tok\,ls'é?g radi o beacon 6. For exanple, the tolled |ocation 20_usage
can be tH i IS5 29752 F6ad 888t iBn, then A ef FARASFda paft SCarartled
territorypegteont getrolice) tablehe(HIKe . messages mmeonisast in" paekiceg-psadi o
beacons gga;léi g roadside units, P-RSUs) 7 are enployed in the parking
scenari 0 0f "FTG "2, which use a wirel ess poll 11, for exanple a WBA or BST
25 nkSsage, tBucegsetil akhdihe ddBdsiri dasdahneds | withe 4 agprescoyercEye sange

10 to prqyik e sages 1 s tg charge fee for the u e of
t he par klg\r%ggsggggggé a%?a\?\nt I qu%oee g)g?gr?beasi nba?%%ﬁ%r det at?’le hEngif r. To
this enddedipatkiingadidi ocbeacage 7 ramgebed i wichahge toflldng dreanmre par ki ng

spaces 3 ich gether, form a,parki r P a rked
vehi cl esgilégsg@s%of%%d? t!z}‘aplar)kicn%l P%dfgbggggoﬁgs 1E‘L:Sa‘—’lrigebroofa glé%s#%'?ﬁg%mnr el ess
pol | s 11ofhé&éheotoht 1rdisadier dislaranofgeFori aranpt er viiles WL lieldafotheionl | i ng

radi 9obeag@Be6cah BLGend ¢hokig¥anRl § e¥eHY st@cAbAut efe WRHLEh; ALSO: 4

particular territory ("city toll") or the like.

In contrast, "parking" radio beacons (parking roadside
units, P-RSUs) 7 are employed in the parking scenario of FIG.
2, which use a wireless poll 11, for example a WSA or BST

25 message, to request all the OBUs 5 1located in the radio
coverage range 10 to provide response messages 12 so as to
charge a fee for the usage of the parking spaces 4, as will be
described in greater detail hereafter. To this end, a parking
radio beacon 7 may be in charge of one or more parking spaces

30 4, which together form a parking area P.

Because parked vehicles 1 are stopped, a ;parking radio
beacon 7 can broadcast the wireless polls 11 thereof at
considerably longer time intervals AT than the tolling radio
beacon 6 of FIG. 1, for example every 10 minutes, which also

35 defines the time resolution of the parking time billing.



35 defines the tinme resolution of the parking tinme billing. -8 -

The radi o coverage range 10 of the parking radi o beacon 7 can be adapted to
t he spatial expansion of the parking spaces 4 using optional neasures, for
exanpl e directional antennas, so as to avoid responses 12 of OBUs 5 of
‘vehicles 1 that are not 5 parked, for exanple passing vehicles. As an
alternative or in addition, the OBUs 5,0f the vehicles 1 can also be caused
to assune different operating nodes, mhich are adapted in each case to the

soenar] 08, Of EhESsadi i ger a0 FRLE, mAC LS A Skl LygRgpati o
tolling maal@ebeéephsthoamMEzfpaﬂmaddep@ahsmgnopérEhergpnhmmg @pacbsng node,
PM for n o] S 1 r.o adi ong 7. In
t he mnrelegggpgﬁﬁl%%f& @%sﬁ%%?o %gécgﬁ%' 1e7%%§% o%?g%%aghgeggggdcgst a
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can appr@pacanehy paaiLQieatW&AsnaEM§‘mbssegelved in a response 12, so that

tolling radIOOf course, the tolling radio beacons 6 and parking radio
beacons 7 can also be implemented by one and the same physical

20 unit, which alternately or simultaneously performs the
functions of a tolling radio beacon and a parking radio beacon
6, 7. Such a combined unit 6, 7 can thus broadcast wireless
polls 11 with the beacon identifier of a tolling radio beacon,
for example continually at short intervals, and wireless polls

25 11 with the beacon identifier of a parking radio beacon 7 at
longer intervals AT, which is to say occasionally
"interspersed". Such a radio beacon 6, 7 is then in charge of
both charging a toll for a road section of the road 2 and
charging a fee for a parking area P, for example.

30 - Depending on the operating mode TM or PM of the OBU 5, and
depending on the received beacon identifier, the OBU 5 can, for
example, respond only to tolling radio beacons 6 if the OBU is
in the tolling mode TM or only to parking radio beacons 7 if

the OBU is in the parking mode PM.



5 beacons 6 only charge tolls for the passage of OBUs 5 where status st =
"TM', and parking radi o beacons 7 only charge fees for the parking of those
OBUs 5 where status st = "PM'. Moreover, the OBUs 5 can al so neasure their
own respective positions p and transmt these to the parking radi o beacons
7, 10 which conpare the received positions p to the respective parking
areas P and only charge fees for the_parking of those OBUs 5, the positions
p of which are vvithin the respective parking area P. This will be described
in nore detai f n t hgws an
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receiver, it E%fg!rgg possi c?st% use any ot her type of novenent sensor 18,
for exanple an’inertra sensor (i nertlal measurenent unit, IMJ) or a sensor
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art, for rexaepl €oditumesatdion agdi 0 4 r ndRgYHALESL A aw%mﬂmqug the
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device 17. The input and output devices 16, 17 can also be
25 implemented in a manner that differs from the shown keyboard
and monitor output, for example by way of voice input and
output, sensor systems, advisory tones and the like. The input
and output devices 16, 17 can also be formed by physically
separate components such as car radios, navigation devices,
30 smartphones, PDAs, tablets and the like and can be connected to
the microprocessor 14 by wire or wirelessly, for example by way

of NFC, Bluetooth®, WLAN or infrared.
The OBU 5 can optionally also comprise a movement sensor

18, for example in the form of a satellite navigation receiver

35 for a global navigation satellite system (GNSS), such as GPS,



20 directly by the radio beacons 6, 7 or by base stations of a nobile
comuni'cati on network, for exanple, or by way of evaluation of the cel
identifiers of a cellular nobile communication network, and the like. The
position determ nation device 18 is preferably a satellite navigation
receiver for 25 position determination in a GNSS and in particular can al so
be formed by the sane GNSS receiver that is used for the novenent sensor
18. In addition to the appropriate application and control progranms and

data, theyRaRLY h i ud i que _30.d-dentifi.er_id.of the
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The menory 15 can further include the status st, which indicates the
" oper ati ngddéeT’-or PM of the OBU 5 for the 5 correspondi ng scenario of

FIG 1 or 2. ThetwkalUmpibs€anabe, medef nedeRenadiuated bet Badependi Bg on a
novenment (Qr non-novenent) of the OBU 5 neasured by the novenent sensor 16

and by aUder 8el NI FRe FRPUtVHENAIGe BESCEBPRLGS s FHATSE5e, TPKe
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The OBU 5 can optionally also be equipped with a position

determination device 18', which 1is able to determine the

15 current position p of the OBU 5 - in response to a poll,

periodically or continuously. The position determination device

18' can operate in any manner that is known in the art, for

example by way of radio triangulation 1in a network of

geographically distributed radio stations, which can be formed

20 directly by the radio beacons 6, 7 or by base stations of a

mobile communication network, for example, or by way of

evaluation of the «cell identifiers of a cellular mobile

communication network, and the like. The position determination

device 18' is preferably a satellite navigation receiver for

25 position determination in a GNSS and in particular can also be

formed by the same GNSS receiver that is used for the movement
sensor 18.

In addition to the appropriate application and control

programs and data, the memory 15 of the OBU 5 includes a unique

30 identifier id of the OBU 5, which is established and saved, for

example, during the output or user—specific initialization of

the OBU 5 and which uniquely identifies the OBU 5 and/or the

user thereof and/or the vehicle 1 and/or a settlement account

of the user. The OBU identifier id is transmitted together with

35 every response message 12 from the OBU 5 to a radio beacon 6, 7



15 device 17 can optionally output appropriate advisory and/or confirmation
nessages. FIG 5 shows several of the possible operating states of
the OBU 5 again in detail in the formof a state transition diagram The
OBU 5 can be switched fromthe tolling node TM 20 into the parking node PM
by pressing the button 16" and/or if the novenent sensor 18 determ nes no
novenent of the OBU 5 over a mninmmtjqre_period of 5 mnutes, for exanple.
-The OBU can be set fromthe parking node PM back to the tolling node TM by

rel easin { L ak ; t t 2 e .ed b
t he rruve%ﬁotn?j1 %sglr?sgu%qfé.gly Qgéﬁfhp%(hgh%gﬁﬁ% Vrvr%; e %?ﬁp%%#e%&%h% tcrglg\itl% d
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FIG 6 shows the nethod for generating parking fee transactions in the
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curréht Xevlakeaskel seh -auirivnally outmrteabppropaiatwchkdirssonyriaad/out

wthin a zQuer ] - received identifiers idi as to whether or not
t he respedcﬁ%%\%%é%:g?ﬁs&%%]lga%é'set to the parking node "PM, see decision 22.

I n addition (&%Gas 5ashawseseaeirad) ofi ttheapdsesible operating states of
the OBU 5 again in detail in the form of a state transition
diagram. The OBU 5 can be switched from the tolling mode TM

20 into the parking mode PM by pressing the button 16' and/or if
the movement sensor 18 determines no movement of the OBU 5 over
a minimum time period of 5 minutes, for example. The OBU can be
set from the parking mode PM back to the tolling mode TM by
releasing the button 16' and/or by a movement of the OBU 5
25 detected by the movement sensor 18.

In the parking mode PM, the OBU 5 can temporarily assume a
power-saving sleep mode ("sleep"), and more particularly as
soon as it has received a wireless poll 11 of a parking radio
beacon 7 and sent a response 12. The OBU 5 can also wake up

30 from the sleep mode after a predetermined time period At has
lapsed and return to the parking mode PM. The time period At is
preferably shorter than the time period At between consecutive
wireless polls 11 of a parking radic beacon 7. As an
alternative or in addition, the OBU 5 could also be awakened

35 again by receiving a subsequent wireless poll 11.



20 .checked in the decision 22 whether or not the respective position pi -
provided this was transmtted - falls within a predeternm ned geographi cal
region, nore particularly the parking area P of the parking radi o beacon 7.
If only sone of the conditions that are checked in decision 22 are net
(branch 25 "n" of 22), the subsequent steps 23 and 24 are skipped and the

l oop 21 is continued or exited for step, 25 upon conpletion. In contrast, if

all the conditions are nmet, which is to say in the present case: sti = PM
and pi e P (bgag "siwd2)end  rletnpRECkEd | ifer flegiision 23
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Thereafter, a check is carried out within a loop 21
covering all received identifiers id; as to whether or not the
respective status sti; 1is set to the parking mode "PM", see
decision 22. In addition (or as an alternative), it can be

20 checked in the decision 22 whether or not the respective
position p; - provided this was transmitted - falls within a
predetermined geographical region, more particularly the
parking area P of the parking radio beacon 7. If only some of
the conditions that are checked in decision 22 are met (branch

25 "n" of 22), the subsequent steps 23 and 24 are skipped and the
loop 21 is continued or exited for step 25 upon completion. In
contrast, if all the conditions are met, which is to say in the
present case: st; = PM and p; € P (branch "y" of 22), it is
checked in a further decision 23 whether the respective

30 identifier id; corresponds to a previously stored "old"
identifier idi,1ast, which is to say whether or not it occurs in
a dataset setiase{idi,1ast} Oof 0ld identifiers id; i1asc. These "old"
identifiers id;,1ast were determined during an earlier execution
of the method and stored in the dataset setj.st, as will be

35 described hereafter.



20 determned current identifiers idi now constitute the "old" identifiers
jdi,iast, and if in step 20 again "new' current identifiers idi are

determ ned, these can then be conpared in step 23 to the "old" identifiers
jdi,iast fromthe | ast dataset setiast As a result, it is checked during
each | oop execution 25 27 whether or not an OBU identifier id i determ ned
by a parking radio beacon 7 based on_a;wireless poll 11 was already present
during a wireless poll 11 dating back by the tine period AT, if so, a
vehicle 1 co i §i pg%é- havi i 541 ifieridi s Vi Ly
spent at Ieagt%t ﬁ%{l\tgi%]s perllog %ﬁlﬁ%é e§?%rg|€{3§ c%?fer%%%grgﬁgea%%%gf t he
par ki ng mddiho dsacdd tdesbifher ddcostespoidi ng far kay does tnodnsaectiron
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keeps USeheace@uBhs, itohti ALEOUN,S, aBaRk1D acsortag Gf @fidaracCaurks1and
the like _under the identifiers idi, so that the parking Tee transactions
ta(idi), Ie&fThe charged there against a correspondi ng settl ement account.
However, it iarakso possi bie f amd haogenerat edspacdhtihiae tdransagtieen(s)
ta(iﬁ) to be r%turned fromthe radi.o beagon 7_10 to the OBU 5 with the
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t enporari store the_ par fee transaction(s) ta(idi) returne omthe
par ki ng P%%%&SESX“} 3% ,%(g&gq {leldﬁ%l RSt ﬁgi'GBU 5"g b Mhé? R G865
returns tomrireatt cddtiasgptmodetIM havencwe CBlbedsend idn t hemit o dathekki ng
radi o beasce%n 6 on the way for settlenent purposes, as if it were a toll
transaction€IG 5 shows a correspondi ng operating node "post ta", which
the OBU 5 tenfbracafyenssanesstaft e26r ehurwding 26 fcmemitle quar kiowg whde PM
and in i i LES, t . Lol Ling, tadi o _beaco t he wa so as to
del i ver%%%ggrreﬁﬁ\égé ete:[:L %aﬁgg% {ioﬁ%é)%l%?ﬂdgst (;%%%H%ega(r%gl? vbﬁléirlé’éﬁblﬁ?t he
OBU agai wiretlesss podlshél" odr k" pegklinggradde PihcFhe7pr endduhes shewn in
FIG 6 c zQu 2 repriately nodi fied according to
programn?t{r%h%gt E%dgé %%%dtgl%g?gdn skilled in the art. For exanple, the
deci si on 22 cBuFdngethei Aexat vePoritiny uded e lstamp 220, tded prievdoulsdybe
checkgd waglharnbhe Ghalt Sidedfi@bddent] fhel iddsdizurel {9 " RMgand/ or
the position pi_ of an identifier idi falls in the 30 area P, Wherein then
only t hodé€lengdAipFFeridiida:, whet e 1dt atls sfSP =20 pjgagn pHsew | oYBireBtP, are

stored asqedtrientrsdentibier et8rhileegUr 80 det@sehes®hbe compared in
step 23 to the "old" identifiers id; 1.sc from the last dataset

setiase. As a result, it is checked during each loop execution

25 27 whether or not an OBU identifier id; determined by a parking

radio beacon 7 based on a wireless poll 11 was already present

during a wireless poll 11 dating back by the time period AT; if

so, a vehicle 1 comprising an OBU 5 having this identifier id;

has obviously spent at least the time period AT in the radio

30 coverage range 10 of the parking radio beacon 7, so that a

corresponding parking fee transaction ta(id;) can be generated

for the OBU identifier id; for parking over the time period AT
(step 24).

The parking fee transactions ta(id;) generated in step 24

35 can be settled directly by the radio beacon 7, for example by



-curr- The loop 21 could also be inplenented differently and, for exanple,
steps 22 to 24 or 23 to 24 could be carried out inmediately after receipt
35 of a response 12 for an identifier idi if this takes place so - 15 -
quickly in terns of data processing that this can be done between
consecutively arriving responses 12. It should be noted in this regard
that, according to some DSRC standardsy4 the responses 12 of several OBUs 15
Teplying to one conmon wireless 5 poll 11 are variably spread over tine so
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proporti dfat oF° pdt@ént BBe- R NR | FP2at FEHRFREL TS t Ke (pdrki mgrsphees 4,

for examnerg8@96thete4 £uHimt 5 Pakirt@spPAE sy ar Sot0Cramiifd, adkduse . forth.
The parki n% space ,occugancy status, thus_determ ned can be sent to a back

of fice fEPYEYFKr ng-fardd RdrQydRifiiieastires thtorderafisd Bariing i h¢&nti on
i s thus natankbetied(§p theighowb apbodetehisd btdém epre@NpPagsesvahbtowari ant s

and pdi fications g hat are covergd by the sqopg, of  Lhg acganpanying cf ai m.
againét a settlement account (an "electronic purse") that is
kept in the OBU 5.

Another option is to temporarily store the parking fee

transaction(s) ta(id;) returned from the parking radio beacon 7

15 to the OBU 5 in the OBU 5 and, when the OBU 5 returns to the

tolling mode TM, have the OBU 5 send it/them to a tolling radio

beacon 6 on the way for settlement purposes, as if it were a

toll transaction. FIG. 5 shows a corresponding operating mode

"post ta", which the OBU 5 temporarily assumes after returning

20 from the parking mode PM and in which it awaits the next

tolling radio beacon 6 on the way, so as to deliver the parking

fee transaction(s) ta(id;) to the same, whereupon the OBU again
returns to the "normal" tolling mode TM.

The procedures shown in FIG. 6 can, of course, be

25 appropriately modified according to programming methods known

to a person skilled in the art. For example, the decision 22

could be eliminated or included in step 20, and it could be

checked whether the status st; of an identifier id; is set to

"PM" and/or the position p; of an identifier id; falls in the

30 area P, wherein then only those identifiers id;, where status

sty = "PM" or position pi € P, are stored as current

identifiers in the current dataset setcuyr. The loop 21 could

also be implemented differently and, for example, steps 22 to

24 or 23 to 24 could be carried out immediately after receipt

35 of a response 12 for an identifier id; if this takes place so



1. A nethod for generating a parking fee transaction for a vehicle, which
conprises an onboard unit having an 5 identifier, conprising the follow ng
steps in a roadside radio beacon: wrelessly polling an identifier by the
radi o beacon as a current identifier; generating a parking fee transaction
for the 10 identifier if the current identifier is identical to a stored
old identifier; storing the current_ig§n1ifier as the old identifier;
waiting a predeterm ned tine period; and repeating the above steps.

152. The . accordi toclaim1, I ri.zed ip that _a positiaon of
t he onbo é%%g?t lfhs g[eg[gswiorfgl @és ypﬁc%ﬂ%%gggbggett agr g\nh%% e Pbdeentdlopfeer and
t he par kibegwees traasactivaly swonilwingeresgbedesf 12i nIadshiduleh beo noaked

current d i LEi bei identical, t S A j at in a
S0 pr odetes nhey S8HEEY! ERelC QbR PBL IS FSHE | BPahdal LR S0
char act ertiespgnisast hat of seewumsl (IBUshd Somepdrdngnte ¢re atwonan mélredsby

pol I ed togather wi LA the, iident fLpr.a8d dhe pankingshee s ransagtionats only
generategﬂﬁf“ In adﬂ?tionjio égigscﬁrrent and olg_Zggid%nt???eﬁéebefng
i dent i calcollieionat @§ sspdeaes chl . t vherghedericiinised dinge can remain

between individual responses 12 for steps 22 to 24 or 23 to 24.

A parking radio beacon 7, the radio coverage range 10 of

which covers several parking spaces 4, at the same time

10 receives a complete overview of the occupancy status of the

parking spaces 4 in its parking area P as a result of the

responses 12 of the OBUs 5 in step 20. For this purpose, the

beacon only needs to compare the number of identifiers id;

received in step 20 to the number of parking spaces 4 in the

15 area P, so as to obtain a proportional or percentage-based

utilization rate of the parking spaces 4, for example "80%" if

4 out of 5 parking spaces are occupied, and so forth. The

parking space occupancy status thus determined can be sent to a
back office for parking area management measures, for example.

20 The invention is thus not 1limited to the shown

embodiments, but encompasses all variants and modifications

that are covered by the scope of the accompanying claims.



4. The method according to any one of clains 1 to 3, characterized in that
the parking fee transaction is transnmitted fromthe radi o beacon to the

onboard unit via 30 radio. 5. The nethod according to any one of
clains 1 to 4, characterized in that the parking fee transaction is
transmtted fromthe radi o beacon to a back office. 6. The

met hod according to any one of clains {gto 5, 35 characterized in that the
‘predetermned tine period is 1 to 30 - 17 - minutes, preferably 5 to 20
m nutes, and particularly preferabl y,1Q mi.nutes. 7. A radio beacon
for generating a parking fee transaction for a vehicle, which conprises an
onboard unit 5 having an identifier, wherein the radi o beacon has a radio

coverage range COVErioche #8582 tRALKL NG, SPAce doSreorbiaured,
to wirelessly poll the iﬂentif?%?ggg'anéonbg%rg dﬁ|§§$opafé%'fﬁ hé radi o
coverage ¥ antfdligd ca celh | aRRY¥Ses; AD tonkeawd atenit pahkihogf een
transgctiigenk@fithe current identifier if the current identifier is

identical to a stored old identifier; to store the current identifier as
the ol d i dent FPBF1SHRg the following steps in a roadside radio beacon:

- wirelessly polling an identifier by the radio beacon
as a current identifier; _

- generating a parking fee transaction for the

10 identifier if the current identifier is identical to a stored
old identifier;

- storing the current identifier as the old identifier;

- waiting a predetermined time period; and

- repeating the above steps.

15 2. The method according to claim 1, characterized in
that a position of the onboard unit is also wirelessly polled
together with the identifier and the parking fee transaction is
only generated if, in addition to said current and old
identifiers being identical, the position is 1located in a

20 predetermined area.

3. The method according to claim 1 or 2, characterized
in that a status of the onboard unit is also wifelessly polled
together with the identifier and the parking fee transaction is
only generated if, in addition to said current and old

25 iddentifiers being identical, the status is identical to a
predetermined value.

4. The method according to any one of claims 1 to 3,
characterized in that the ©parking fee transaction is
transmitted from the radio beacon to the onboard unit via

30 radio.

5. The method according to any one of claims 1 to 4,
characterized in . that the ©parking fee transaction is
transmitted from the radio beacon to a back office.

6. The method according to any one of claims 1 to 5,

35 characterized in that the predetermined time period is 1 to 30



to repeat these steps after a predetermned tinme period. 15 8. The radio
beacon'according to claim 7, characterized by the radi o beacon being
configured to also wirelessly poll a position of the onboard unit together
with the identifier and to generate the parking fee transaction only if, in
‘addition to said current and old identifiers being identical, the position
20 is located in a predetermned area.; _ 9. The radi o beacon according
to claim7 or 8, characterized by the radi o beacon being configured to al so

Wi rel ess a the o argd,unit et her,_wit i ifier
and to géﬁgiragielg't h?r%tglré Fl%yf eg’ t?%r)\sac(t)i oh‘ag{ﬁﬁggi f, aB}aﬁﬂ i %agt}gictuggg‘i?’o sai d
current @ryéferabilpehlimirgeheing identical, the status is also identical

to a predeternpi ned,va ; 0. rﬁgj on acc i t o-any one
of claims 7 tg]'Q,. %harkggtlgri %Dée&clg)g/l tr;f-_eg}?a 0 egré_%gg% ha%i ngggk?%%i ofggver age
30 range trlRasactiens Hr | eastehtiwd epar/iieh spavesiaes bai nogpleorrd gunét to

wirel esshwvRall diheihdgptifiersyatrath epRoardini bsabogated in the;kadio
coverage rangé as current identifiers; to generate a parking fee '
transact COVeFagearBARAR r EAVEBENY d&fkt | +$9C t Pae iRAYkI® | 6RRCEO0 andkt dFed ol d
identifi@onfigu#8dq- to store the current identifiers as old identifiers;
and to repeat these steps after_the predeterm ned tinme peri.od. 11

The radi o beatBn %ccorsisly t BOLl aitheLoideRE} Etekr iofed2By ¥HPa%SHI BRbBacon
cal cul at ilRgagefaliki BHe SPACH QRBMAARCY range as a current identifier;

10 to generate a parking fee transaction for the current
identifier if the current identifier is identical to a stored
old identifier;

to store the current identifier as the old identifier; and

to repeat these steps after a predetermined time period.

15 8. The radio beacon according to claim 7, characterized
by the radio beacon being configured to also wirelessly poll a
position .of the onboard unit together with the identifier and
to generate the parking fee transaction only if, in addition to
said current and old identifiers being identical, the position

20 1is located in a predetermined area.

9. The radio beacon according to claim 7 or 8,
characterized by the radio beacon being configured to also
wirelessly poll a status of the onboard unit together with the
identifier and to generate the parking fee transaction only if,

25 in addition to said «current and old identifiers being
identical, the status is also identical to a predetermined
value.

10. The radio beacon according to any one of claims 7 to
9, characterized by the radio beacon having a radio coverage

30 range that covers at 1least two parking spaces and being
configured

to wirelessly poll the identifiers of all onboard units
located in the radio coverage range as current identifiers;

to generate a parking fee transaction for any current

35 identifier that is identical to a stored old identifier;



5 status based on a conparison of the nunber of current identifiers to the
nunber "of parking spaces in the radi o coverage range. 12. An onboard
unit for a vehicle, having a unique identifier and a stored nodifiable
status and conprising a 10 transceiver for transmtting the identifier and
the status in response to a wireless poll of a radio beacon, wherein
the onboard unit has a first operating dode and a second operating node,
‘bet ween which the unit can be switched by way of a switch, and is

configured tocpespopd {il LG SBR00MCER: OPELEILOG 1RG0 1 Igles g ROl I S of
a radi o beacon that 1s configured according to any one of clains /"to 11,
and whefEei Repert sthaqs dStegiscafésrt hher prpdet s weingse tdmengembdd. of t he

onboard unit. 133, Jhe LIPOAL W' L8e6eBThE0CL Ol fh M2 criEhalReL gbLaed 20

by being equipped with a position termnation device for deternmining the
current Posi Ehen widichebaasen avd iseilagisenfa gpeaking t spaesi occhpapoyi tion

theregl IRokeSPOBRELO 80 kel EsipPOldoidl die widl QuipRGON oel4chegpnboar d
unit accaording to claim 12 or 13, 25 characterized by being equipped with a

novenent idepsafichni P sibechediele @fboRrEkimgt SRedeke iir stheoperdipng
nmode wherroweayeneghgds hereof exceeds a threshold value. 15. The Opboard
uni t accordin? to any one of clains 12 to 14, characterized by being

equi pped withl3- MEWP8E s o180 4R i sWiehdRés: t Ne2bHibard YRLEUEO t he

second opekatiifigefDAnANEN 1@ rERY efBdt £ 1180kt hsuseteet edod9Fi & Rer od
t hat _exceeds a minimumtinme perjod. 16. Thg onpboard unit according to any
one b cI&PHECT?V?5n¥gF EREPERLET 1224 RS BEFRGILLTY i 9f et oSERERENEE a

par ki ng freepdnser assactimslaLceiolad ofr anradiadbeadsacon in the second
wherein the onboard unit has a first operating mode and a
second operating mode, between which the unit can be switched
by way of a switch, and is configured to respond in the second
15 operating mode to wireless polls of a radio beacon that is
configured according to any one of claims 7 to 11, and
.wherein the status indicates the respective operating mode
of the onboard unit.
13. The onboard unit according to claim 12, characterized
20 by being equipped with a position determination device for
determining the current position of the wunit and being
configured to transmit the position thereof in response to a
wireless poll of the radio beacon.
14. The onboard unit according to c¢laim 12 or 13,
25 characterized by being equipped with a movement sensor, which
switches the onboard unit to the first operating mode when a
movement thereof exceeds a threshold value.
15. The onboard unit according to any one of claims 12 to
14, characterized by being equipped with a movement sensor,
30 which switches the onboard unit to the second operating mode
when no movement thereof is detected for a period that exceeds
a minimum time period.
16. The onboard unit according to any one of claims 12 to
15, characterized by being configured to transmit a parking fee

35 transaction received from a radio beacon in the second



- 19 - operating node to a further radio beacon in the first operating

node. 17. The onboard unit according to any one of clainms 12 to 16,

characteri zed by having a power-saving third operating 5 node,

whi ch it

tenporarily enters fromthe second operating node after receiving a

‘wi rel ess poll or parking fee transaction.
- 19 -

operating mode to a further radio beacon in the first operating

mode.

17. The onboard unit according to any one of claims 12 to

16, characterized by having a power-saving third operating

5 mode, which it temporarily enters from the second operating

mode after receiving ‘a wireless poll or parking fee

transaction.



