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MODEM WfTH ACOT'STIC COUPT,TNG

Tllre present i¡vention relates substantially to a terminal inærface and arrangement enabling

monitoring, maintenance, and, service dztz orchange especially between appliance devices

a¡rd service centers.

10 Mobile t3lephony is booming tbroughout the world and provides many reæntly developed

applications in data communication. One main advantage of mobüe tele,phony is the

availability at ny place at any time. Up to now, this availabilíty advantage is primarity used

for voioe call convesæion. Rather, use case applications inctuding the capability of mobile

telephony are currentþ developing. \ilhen refe,rring to mainterance service of typícal

15. elecEonic devices like households appliances, vehiclas, and the like or maintenance of

devices for süict purpose like production machines it is immediateþ apparent that activity

monitoring of those devices. In nea¡ ftture, the tíumphant process ín the developnrerrt in

electonics especially contoller- as well as processor-based electronics wíll result in a

majority of contemporary applíances controlled on the basis of progÉaur code sectiors and

ZO softwa¡e progrrims. Such corrfroller-based and processor-based devíces c¿tr be prepared for

remote software maintenance and operation monitoring. Up to now, the majority of such

devices is still not applicable for being accessed viatelecomrnunication oonnec'tion suoh that

long dístance monitoring, servicc support and software maintenance is not applicable.

25 The object of the present invention is to enable telecomsrr¡nication-based access by the

means of a unive,rsal termin¿t inte,rface to a service c€nter, whioh operates substantially

indepeudently &om any specific teleconnmr¡nicatíon standa¡d.

It is desirable to have a terminal interface tbat is very simple, fast, easy, and rser-ftiendly in

30 Íts use.
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It is fr¡rther desirable to have a simple, fast, and reliable qystem with a minimum coupling

between a mobile terminal device capable for telecommr¡nications and the tenninal interface.

5 This object ís solved by a terminal interface according to claim 1.

Advantageously the commr¡nicatÍon media used for dafa exchange between terminal interface

and service ceüt€r is a voice/ar¡dio comnr¡nicatíon connection of any known or future

telecommunícation system such as public subscriber telephone network (PSTN), Gtobal

I0 Systen for Mobile Communication (GSM), Univenal Mobile Telecommunications System

([-IMTS), and the like. In cases where appliance is aheady connected in to a communication

system such as a wide area netwo,rk (e.g. the Internet) or a public sr¡bscriber telephone

net\ilork (PSTN) the present invention provides an advmtageotæ concept for authentication

anüor authorization applicable with long distance monitoring, servíce support and sofru¡a¡e

15 maintenance.

According úo an aspeot of the present imrention, ¿ terurinsl interfacs is providetl, which

ínterfaces betr¡¡een an eleohonic device and a service provider. The terminal interf¿ce

comprises at least a datt interface arranged for coupling the termiual interface to the

20 elechonic dwice, a ptocessing neân.\ ada¡lted to operate the terminal dwicq aod modem

flefus enabling data communicatÍon between tte interåse terminal srd a terminal device

en¿bled for voics commutatisn in a mobile communications nehñ/ork. The data processing

mea¡$ coupled to the dara interhce and the modem rn€aus is û¡rther configured for

processing dat¿ received ûom either of the data ínterface and tbe modern meaff¡ and for

25 generating data to be Ea¡smitted via the data int€rÞce and/or tbe modem rnearut. Dæa ib

conmunicated between the int€rÞce terminal and the sewice provider via the terminal

device on a voice communic¿tion co¡nection througb the mobile communiøtions nctwork.

In particular, the mobile communications network is a publio land mobile netwotk (PLMN),

a satellite mobile network (SMN) and/or an inteinetphone mobile network (IPMN).
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Accordíng to an embodiment of the present invention, the terminal interface comprises also

coupling means arranged for ¡eleasable couplingthe terminal device to the interface device.

According to an embodiment of the prËsent inventiotS the modem means is arranged for

5 converting acoustically coded information received fiom tbe tcrminal device via an acoustic

interface of the coupling rneri¡ut into converted data to be sent to the processing means and for

converting dat¿ received from the processíng means into acoustically coded information to be

, sent via the acoustic interfacE This means the data conve¡ted into acoustically coded

infonnation use voice/audio as a signal carrier for data communication.

10

According to an embodiment of the present inventior¡ the acoustic interface provides an

acoustic tansducer, which is arranged for generating one or more acoustíc signalsr and/or an

acoustio sensor, which is arranged for deteotiug acoustíc siguals. The acoustic interface is

intended for acoustic coupling to an audio interfüce of the terminal device.'In particular, the

15 acoustic transducer may be a loudspeaker or spealrcr, whereas the acoustic ssnsor may be a

microphone. The audio interface of the terminal devíce comprises t5rpioally a speaker for

rçroducing audio/voic,€ and a microphone for recording audio/voice.

According to an embodiment of the pregent invention, the elecEonic device is an on-board

ZO diaguostic system of a vehicle, The on-board diagnostic systom povides diaguostic dat4

which comprises diagnostic information and/or se¡ü¡or inforrrration obtained from engines,

systems, modules and compone,nB of thc vehicle e.g. on the basis of sensors. The data is to be

tansmitted to'the se'nrice provider, who provides nonitoring; supporq and/or maintenance

sertrices for the vehicle,

25

Accordíngto an e,l¡rbodiment of the present invention, the diagnostic data is to be transmitted

in accordance wítb a malfi¡nction indication, which is províded by the on-bord diagnostic

s¡ætem or which is generated by the iuterf¿ce tenrin¿ on the b¿sis of the diagnostic dzta

obtained from the on-board diagnostio system viathe datainterface-
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According to an embodiment of the present invention, the diagnostic data is buffered by the

interhcc tÊrminal The buffered dÍagaostic data is to be transmiüed to the service provider to

enable monitoring of an operation of the vehicle.

5 According to a¡¡ embodimeqt of the preseut invention, lhe electronic device is an appliance

device, which operation is contolled on the basis of program codo' The applimce device

provides operation related data andlæ seßor dat4 whioh is obtainable via the d¿ta interface

of the te¡minal interface. The data provided by the a¡rpliance device is intended to be

comuumicated to the seryice providet, who provides nonitoring, support, and/or

l0 rnnintenance services for the appliance device.

According to an embodiment of tbe present inventio& the interface t€mxinal is arranged to

rsceive reconfiguration data from the seryice provider. The reconfiguratíon data is intended

fon reconfigruing the appliaace device. The reconfigrration data comprises reeonfigrrratíon

15 paraneters, progtam code forreconfiguræion, and/or new program code fsr replacement

According to an embodiment of the prËsent ìnvention, fte tsrmíual intnrface comprises a

terrrinal identifier for establishÌng its authorization at the sen¡ice provider.

20 AccordÍng to an embodirnent of the present inventiot¡ the interface tÊrninal is arranged to

transmit additionally payment-related infonuation to the sen¡ice provider, who offers

pa¡rment kansaction seryices.

AccordÍng to another aspeot of the present inventio+ a system is provídd which comprises

25 a t€unina¡ interface, which interfaces bEtweea an electronic dwice and a service provider,

Thc terminal interf¿c¿ comprisæ at least ¿ il¡¡ta ínt¡rface ananged fø coupling the temrinal

inte,rface to the electronÍc dwÍce, a prooessingmea$¡ adâpted to op€rate the teminat devicg

aud modem mea¡¡¡¡ enabling dda commrmicatìon beturee,n the interface terminal and a

terminal dovice e¡abled for voice commu&Éion in a mobile sonrmr¡nicdions neh+'ork The

30 data processing means coupled to the data interface and thc modern m€4ns is fi¡rther

configured for ptocessing data received from either of the data interface and the modem
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mea¡N and for generating data to be tansmitæd via the data interfase and/or the rnode¡n

means. Data is cornmunicafcd between the interface terminal and the service provider via the

terminal device on a voice communication connection through the mobile communications

network.

According to an embodírnent of the present Ínventior¡, the terminal device is operatle with

any mobile voise communication technology.

According to an embodíment of the present invention, the senríce provider and the elechonio

10 dñ"ice are connectftble via a dircct communication connection, which is used for direot data

communication after establishing of an authorization via the terninal device coupled to the

moder¡ rrrea¡rs of the iaterface t€flninat a¡¡d en¿bled for over-the-air voice communication

wíth the mobile comsrunications network

15 According to an embodiment of the præent inve,ntion, the syststrr comprises additionally a

payment center, whioh is cornprised by or associated v/íth the service provider. The interfaco

terminal is arrangcd to transmit additÍonally pa¡rment-related information to ttre service

provÍder, who offers payment tansactiou services-

20 Further advantageous embodiments ofthe invention are mentioned in the dependent claims.

Fr¡rther advantages, advantageous embodirnents, and additional applications of the invention

are provided in the following description of ernbodiments of the invention in connection with

the figures being encloseil, where

25

Fig. t shows a block diagram ilhrsEating a first arrangement accordingto ¿n e,mbodiment of

the Present invention:

Fig.2 shorv's a flow diasam itlustating an operational sequence according to a$

embodíment of the present invedion;

J0 Fig.3 shows a btock Cuagraf, iüustrating aaother anaûgement according to another

embodiment of the preselrt invention; and
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Fig.4 shows a block diagram íllushating still another anangenent according to a firrther

embodiment of the present i¡vention.

Same or similar components in the dtawing æe rcferred to by the same reference nr¡mbers.

5

Iilith reference to Fig. 1, a frst embodime,nt of the present invention is iilushafed. Tbe

araugement shown in Fig. I illusnates a terminal inærface 100 for monitoring maintonance,

aud serrrice dæa orchange comprisiag au interface for coupling to an appliaoce, he¡sin an on-

board diagnostics system 20Q from which monitoring maintenasce, and service data is

l0 obtained, and an interface to a mobile phone 450, which enables voíce/audio com¡nr¡nication

form the termínal interfaoe 100 to a service cerrter 300 or, vice versa, ûom úe serr¡ice cemter

300 to the tetminal interface 100. The data transmission is pe,rformed via a voic€/audio

commtmications shânnel established in-between the mobile phone 450 anil the service ce,nter

300 preferably via a public land mobile nehvork 400. In particulr, tle sen¡ioe center 300

15 offers services via a se,rver 310 including for ìnstance a sr¡bscriber data base and an ínterface

aüowing for voicc/ar¡dio communication via a connection to a voÍce/audio comm¡mication

oeñvork such asthe publio landmobile network (PLMN) 400.

It should be noted that the public land mobile network (PLMN) is one specific embodíment

20 of a voice cornmunioations network. The preseut Ínventíon ís not limited to the public land

mobile network (PLMN). Rather, any network enabled for voice/audio communications

servísÊs is operablo with the present invention including in panicular a public laud mobile

network (PLN[Ì\Ð of ary mobile voice commr¡uications technologr, any satellite mobile

network (SMN), and/or any internet phone mobile nchÃ/ork (FI\,{ID. Those skilled in the art

25 will appreciate that any cuneirtly available or fi¡ü¡re tcchnolory enabling for mobile

voice/ar¡dio communications sen¡icæs may be employable wÍth the Ínvent¡ve concept

illustratedon the basis of embodiment.

Today, onúoard diagnostic syst€ts I are widely inplemeuted í¡ moûor vehicles ircluding

30 especíatly ca¡s and light tuc*s. Such on-board diagnostic syste¡rs are imple,urented to follow

in particular forthe complexity of today's contolling electonic.ç in combustÍon eagines and



$rpporting aggregdes. Througþout the last recent years, the vehicle manufactr¡rers developed

electronic means to control engine fr¡nctions and. diagnose engine problems. The currentþ

established standard for vehicle diagnose sj¡stem is known as OBD-tr (on-board dÍagnostics),

which has been introduced in the rnid¡90s. The OBD-II provides almost eomplete engine

5 contol and enables also monitoring of parts of the chassis, body and accessory devices lry the

means of sensors as well as diagnostics of conhol network of a vehicle' Conventionally,

OBD-¡ signals a¡e most often sought after in resporu¡e to a "Check Engi:ne Lidht"' which

appears for insta¡rce on a dashboar{ or Ín consequence to drive ability ptoblems, which may

be experienced by the d¡iver with the vehicla Data províded by OBD-II enables and

10 preferably simplifies ofteu to pinpoint the specific compone,nt that has malfr¡nctioned such

th¿t substantial time and cost a¡e saved in comparíson to traditional guess-and-replace

rePairs.

The service industy desþates such a check engine light provided on a dashboard as a

lS malfi¡nction indicator light t¡pically abbreviatett as MIL. Conve,lrtionally, the malfunction

indioator líght is provided to show th¡eo different t5çes of sig¡als. For instance, an occa.sional

ftashing malfr¡nction indicator light (Nftr ) may indícate momentary oalfrtuotions, an

consrantly iltuminated malfirnotion indicator üght Gvfi,) may indicæe that the problem ís of a

more serious natu¡e such as affectiug the emissions ouE)ut or safety of the vehiclg and

20 persistently flashing malfunction Índicator light (I!fiL) may be an indication of a major

problem, which might ca¡se seriorrs darnage if the engine is not stopped immediately- In all

cases a 'fteezç ûaÉe" of all sensof readings at the time of malfunction índication

(independent.from the kind of malfr¡nction as described above) is recorded by any central

computer ofthe vehicle orpreføably the on-board diagnostics (oBÐ).

25

Hard failure signals caused by serious problems will cause the malñrnction indicator light

(LfiL) to be illuminæed aoy time the car is rrmning r¡atil the problem is eliminated for

instance by a gange and the malfimctiou Íudicator light (Nffi,) and the on-board diagnostics

(OBÐ) is resel respectively- Intermitte,nt failrnes, ufuich are t¡çically indicateil by an

30 occasional flashing malfi¡nction indicator light (Ivfr.), typically depend on mom€ntary

conditions suoh that the frmdamenal problem nigþt be not located. The &eeze Êame of the
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cads condÌtion caphled at the time of malfr¡nction caû serue as valuable basis for diagnosing

such intennittent problems. However, in typical imPlantafions the freeze ûame will be erased

in case the vehicle completes three drivíng cycles witlrout a re-occrillence ofthe findament¿l

problem.

5

The Êee frame represents a set of sensor data or infonuation, respectivoþ whe¡e one or mote

sensor data are coded on the basis of pr+deûned service codes. Such service codes include,

br¡t not limited thereto, luock serr¡or operafion daûa, FI pulse width, ignition voltage,

individual cylinder misfi¡es, tansmission shift poínts, ABS break condition data" and the

l0 like- In dependence on the vehicle manufaoturer and model the set of sensor data comprised

in a freeze ftarne may include 14' to sev€rat hundreds of indiviù¡at sensor information.

Vehicles vary ín the compilarion they will srrpport

'lqith refere,nce to Figs. I and 2, a t5rpical data oxchange procedrrre in accordance with a

15 systen afrangemeût according to an embodiment of the prosent invention will be described.

Assume that æ on-board diagnostics (OBÐ) 20Q which supports ûeezing of senSor data, on

the basis of whiob tho functioning of a vehiale and compone¡ts thereof can be monitord

respectively. This means úat at least c.rucial data for proper vehicle flrnctioning is obtained

by the rusans of the on-board diagnostios (OBD) syste,m 200. The Êeezing opcration may be

ZO inítiated and penformed on detection of a malfimstion, ç¡hich malfimction detection can

detected by the board diagnostícs (OBD) 200 and a componËnt of the vehicle indicatÍng

malfi¡notion to tho bos¡d diaposties (OBD) 2ü), reqpectively, ot the freezing operation may

be inítiated and performed in tesponse to a higg€r being based on a time information as well

as driving distance information.

25

'With reference to operation S10 sho\¡¡s in Fig. 2, the obhined data captured i¿ accordance

wÍth the ftcezhg or a part of the obtained daia cau bs obhÍ¡ed via the data interface 110 of

the terminal hterface 10Q which is connested vi¿ the data interfaco 110 to tlre on-board

diagnostics (OBD) 200. The data from on-board diagnostics (OBD) 200 is then üansferred to

30 a data p,rocessing tneans 120 of the terminal interface 100. In cæe of maffimctim arl ertor

code is tansmitted from tbe o+bord diagnostics (OBD) 200 via the data interåce 110 to
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Processing mcans 120. Furttrer, the enor code data is processed by the means of the data

processing means 120, where it may be identiñed as a critical ertor, which may be a
malfi¡nction, which affects normal vehicle operation, or which may be matîunction of such a

nature that service is required"

5

In a next operatior¡ a visual indic¿tion or any other indication can be switche.d by data

processing nreans 120 in order to indicate to the driver (user) that a malfi¡nction or any ottrer

condition has been detectd which requires service. Preferabl¡ the ïndication is operable

with a visual indication such as the malfi¡nction índicator light (Mtr ) (not shown in Fig. 1) or

l0 any other visual indicatior¡ which informs the driver/user abouÊ the malfunction and the

required dríver/user action in accorda:rce with tho detected (malfrnction) condition. For

instance the indication ínforrrs the driver/userto call a service center 300 for service. Then, it
is assumed that thE d¡iver/user decides whether to make a call to the service center 300 or

not.

15

It should be t¡rther assuned that the d¡iver/user uses its mobile phone 450 to call fhe se,rrrice

centre 300 via any public land mobile network (PLMN) 400, which supports voice/audio

commrrnications service. The public land mobile network can be any mobile cornmunication

network supporting one or rnore of the currently employed standards for mobile

20 communications or atry fi¡tr¡re standard for mobile communications. In particular, the public

land mobile network ca¡ be a mobile communications network supporting at least one of the

(ccllular) comrut¡nications standards includìng GI\4.S (Global Mobile Communications

System), any CDIVÍA (Code Division Multiple Access) Staudard such as IS-136 oud IS-95,

IDEN, and' any ltf'CDl\tfA (wide-band code division multiple access) standard including

25 UMTS (Universal Mobile Telecommunications Syste,rr), CDI\44200O andthe like.

In operation S11 of Eig. 2, the service call is established by the user by the means of the

mobile phone 450 operable with the public land mobile network 400 to the service center 300

connected thereto. Aftsr est¿blÍshment of the call, initiation, verification/authentication, and

30 data exchange between ter¡rínat interface 100 and a server 310 of the service center 300 will
bo preforrned. In otder to enable commr¡ricatíon betwean termÍnal interface 100 and server
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3lO a mobile communicatÍons staudard independent information transmission methodology
is provided by the tenr¡inal interface 100. The terminal interface 100 includes I modem 130,
which ís connected to the data procossing means I20 of the teminal ínterface 100 and has a
miøophone and a loudspeaker for audio sþal commr¡nication wiú mobile phono 4S0 as

5 well ar¡ a corespondÍng loudspeatter and microphone of the mobile phone 450. This mea¡rs
that the user is intended to put the speaker of the mobile phone 450 close to the microphone
of the terninal interface 100 (which might be visually depicte ) such rhat audio siu,ml
communication Êom the speaker of the mobile phone 450 to the rnicrophone coupled to the
modem 130 is possible. Furthermore, the user is intended to put the microphone of the

l0 mobile phone 450 close to the speaker of the tenainal Ínterface 100 (raËich might be visually
depicted' also) such that audio sþal communication from the speaker cou¡rled to the mode,m
130 to tüe miotophone of the mobile phone 450 ¡s possible. To support the acoustic coupling
of the modem 130 and the mobile phone 45Q a coupliag means (not shovm) can be provided"
which for instance includes the audio interface of the modem (including the microphone md

15 speaker connected to the modem) and any kind mechanical arrangement firnctioning as a
seating' retainet, or support adapted for accepting the mobile phone 450. Suoh a hechanical
anangement maSr be r:sefi¡l to ensure a substautially srrfficient acowtis coupling of the audio
interface of the mobilephone 450 and the aooustic interface of the modem 130.

20 Èeferably at the same time, the service center as well as the ssrvêr 310 tûereof beghs
transmissÍon of data coded as audio sþals. In a first operation S20, initiation of the data
commtmication bertsveen termíuat interËce 100 and ser'rrer 310 is performed. The ínitiation
can proferably be based on a sim¿I sequcnce (conposed of one or moro pre-defined or
random sig[8ls) Eansmitted from the senrer 310 via the mobile phone 450 to the modem 130

25 (and might also be used for enc'r¡'ption/dígitat oþatrre purposes). .å,s soon as the terminal
interface 100 and the data processíng means 120 thereofreceive the sequence aad idsntifies
the sequence as valid dæa the communication connestion to üe service center 300 can be
establishe4 preferabþ by back-tansmittíng a corresponding responss to tbe iniüøion
request'

30
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Thereafter, the service center 300 may use a tennin¿l identifier or an identifier provÍded by

the mobite phone 450 (e.g. tlre telephone number, a subscriber identifier and the like) to

establish and decide whether the vehicle implementing the terminal interåce 100 is

registered for services provided by the service center 300. The vefification for registration,

5 which allows access to the services of the service center 30O is operated for instancs by the

rleârrs of veríficæion reguest and response trar¡smíssions Eansmitted between server 310 and

terminal interface 100 as shor¡m ia operation S30 ofFig. 2. For user verification purpose, the

sen¡ice center 300 may comprises or utay be associaterl with a subscriber dafa base (not

shown) that stores subscríption data relating to subscription informatíou of users regístøred

l0 for sewices provÍded by the service center 300. The subscription data can comprise for

ínstance a telephone number, any identifier obtainable ûom a subscriber identific¿tion

modulo (SIM) of ihe mobile phone 45O or any other identifier allowing for ideúifying the

user. In sase the verification fails the service center 300 may terminate the connestion to the

te¡¡1inal interface 100 and the mobile phone 450, respectively. In case tlrc verification is

tS approved by the sen¡ice center 300, the terminaf interface 100 sends one 01 more signals

coding data gearerated by the processing means 120 via the qrodem and the mobile phone 450

to the sçrver 310. Thc sigal ¡ansmission oan be inítiafed índcpendeutly by úe terminal

interfaoe 100 or can be inítiated by a reçest for tansmission origínating from the server 300.

A corresponding data occhange operation is illustrated wilh reference to operation S40 in

ZO Fig. 2. It should be nnderstood that the data exchange operation S40 is operable with

øccha¡ging data and/or instructions originating from the data processing means 120 to be

transmitted to the sËrver 310 as well as data and/or instuctions otigìnating Èom the serve'Í

310 to be tansmitted to the daø processing means 120. Hence, the data exchange operatíon

S40 may include one or more transnissions of data and/or instrtrctions in-between the

zs ter¡ninal interf¿ce 100 a¡d the server 310 ftom a.s well as to eíther one thereof. Furfherrrore,

the datalinstn¡ction ørchange betwecn may also include datalínsbuction communications

between seryü 310 and on-board diagnostics 200 via the modem 13O data processing mea¡ut

120 and datÃ tntfrface 110, u/ôich couples úe termínal interface 100 to the on-board

diagnostics 200.

30
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Referring back to tho data exchange operation S40, once the call connestion is established

ertor code data and/or other monifored data is tansfcrred by the moderr 130 via the
established voice/audio communication established to the sen¡ice center 300 and the server

310 by the means of the mobile phone 450. The data is passed via the modem (i.e. and its
5 audio sisal interfacs comprising its microphone and its speaker) converting the data to one

or more audio signals the audio interface of the mobile phone 450 (i.e. its microphoue and its
speaker) throughthe audio signal connection zl,theradio frequency signal connection 30 of
the public land mobile network (PLMN) 400 aud its backeud communication nstïvork to the
processing data server 310 of the sewice center 300 oonnected to the public land mobile

10 network (PLMN) 400 via any commtrnication network such as a public subscribe¡ telephone

uetwork (PSTN), wide area network supporting voice/audio communications and the like. O¡r

sever side the data is prefcrabþ sûored and processed. Once data is stored and processed by
the sewice c€nter 300 a confimlation and back response may be retr¡rned to the tenninal
interface 100 via the above desc¡ibed conneotion. Añer successfirl data tansmission, the

15 connection is relieved or'closed accompanied with a voiced and/or visual notification.

Refearing to operatioru S50 and S55 of Fig. 2, arclieve of the voicq/a¡rdio commrmication

connection between mobile phone 450 aud serr¡íce center 300 may be performed via a hang-
up índicetion transmitted to tlre mobile phone 450, whÍch may incl¡de a stop indication
communicated by the mobile phone 450 to the modem 130, where the stop indícæion

20 signalizes the end of communication.

Affe¡ f.he commr:nication between the service center 30O ar¡d termínal inte¡face 100 via the
mobile phone 450 is brought to end prefuably from side of the serr¡ice center 300 fi¡rttrer
serr¡ice responses are possible

25

For instance, the sewíce ceJrtff 300 may inform the driver/r¡ser about û¡¡tûer proceedings,

uùich information may include hanmicsion of a message via for instance a messaging

service (e.g. short message service (SMS) or miltimedia message sqvíce (I\ÂÍS) inoluding
instn¡ctions to be performed by the driver/user. For exanple, such instnrstions may comprise

30 infomration about the clearing of the error state of the terminal interface 100, which is
applicable in case that tûe indicæed malfi¡nction is not ctitical. Alteraativety, the ¡¡essage
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may coßprise information about the nearest service station, which is inforrred about the

malfunction on the basís of the data transmitted before to the service center 300. This mea¡rs

that the Service staff will have all the data about the malfimction preferably vsilþ dï¿gnose

arrd instruotions required for repair. F¡¡rtheç the service center 300 having a custom€r support

S 320 may call back for voice guidance of the driver/user. It should be noted that the

aforementioned response scena¡ios of the sewíoo ce,rrte,r 300 a¡e not limited to the described

ones. Depending on the sen¡ice otganizztion scheme and capabilities of the service

organization further resPons€ sce,narios arre conceivable'

10 Alternativeþ to the above described r¡se cas€ of a malñurction reporting use case, the

a¡rângement shown in Fig. 1 may be also r¡sed for monitoring/sewice tasks. The nonitoring

data is obtained by the rneans oftùe on-board diagnostics (OBD) system 200. The monitored

datz mry be continuously obtained by the on-board diagnostics (OBD) system 200.

Alternatively the obtaining of the monitoring data may be higgered by a time signal which

15 may be generated upon manual interaction of the driver/user, a þre-defined) moment in time,

a (pre-defined) period oftimg a (pro-defined) mÍleage reading of the odometer, apre-defined

distaucq and the like. The monitored tlata is con¡¡nrmicated (continuously a¡rd/or packet-

wise) to the terminal interface 100 via íts data inte'rfac€ 110 and can then be processed with

its dafa processing meaûs 120. The tenninal interface 100 is preferably arranged for (locally

2A and temporarily) storíng the data-

Lo. resporrse to a trígger, wbioh may be g€nerated upon manual interaction of the driver/trser, a

(pre-defined) mone,nt i:n time a (pre-defined) period oftime, a (pre-defined) mileage reading

of the odoneter, a pre-deñned distance, a þre-defineQ úreshold relaûÍng to an amouut of

25 stored dafa a þre-defined) threshold rel¿ting to a fill level of the stonge ananged for storing

the data, e quatity of the data, aüd the like, ûre processing m€rlns 120 informs the dríver/user

that a communication connection to the service center 300 should be established- Preferably,

the ùiverlr¡ser is informed by the means of a visual índicafíon (not shown in Fig. 1).

30 On indic¿tion, the user can decide r¡vüether to make a call to tfie service o€nter 300 or not.

Assume that the driver/user has decided to make a call; the driver/user r¡ses the mobils phone
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450 to call the service centre 310 via the public land mobile network (PLMN) 400 to which

the mobile phone 450 is subsc¡ibed. Ihe monitoring call is established by the mobile phone

450 such as mentioncd above withrefe¡ence to operation Sl l. After establishmmt ofthe call,

initiation, verification/authentication, and data exchange between teimínal Ìnterface t00 and

a server 310 of the service cente,r 300 win be preforrred- Details about the operationr are

described above ànd reference tlrcreto shoukl be given.

In thís u¡¡e case no fi¡¡ther actior is taken ûon a side of.te¡minal interface 100 and service

center 300, respectívely. Thc bansmission of the moaitoring dafa enables monitoring and

registedng of the data obtained by the on-boa¡d diagnostics 200 by the sen¡er 310 to establish

summåry or¡er time thereof.

t0

Witå refe¡ence to Fig. 3, a second embodiment of ths present invention is iltustated. The

arrang€m€nt shou¿n iu Fig. 3 illustrates a terminal irrterface 100 for monitoring maintenance,

15 ar¡d service ¡lata exchange comprising au interface for coupling to an Erpliance 250, ftom

which monitoríng maÍntetrance, and service dåla is obøined, aud au interface to a mobile

phone 450, q¡hich enables voicdarrdio communication fonn the terminal intorf¿ce 100 to a

sef,vico centetr 300 or, vice versa, from the service cetrter 300 to the terminal inærface 100.

The data transmission is perforrred via a voicdaudio communications channel esøblíshed in-

20 between tbe mobile phone 450 and the ssrvice c€'nt€r 300 preferably via a publíc land mobile

network 400. Alternalively, data may be trar¡sfer¡ed directly from the temdnal interface 100

or the appliance 250 via a cornmunisations connection 50 to úe service ceut€r 300 an{ vice

versa, fiom the serr¡ice ceriter 300 via the communic¿tions co¡nestion 50 to the terurinal

ínterf¿ce I00 or the applianc,e 250.

2s

One diffe¡ence between the anangement ofFig. I illustratÍng an embodiment of the preseuú

invention md the arang€üent of Fig. 3 iltrshating another crnbodiment of the presqtt

invetrion is an optional additional commtmic¿tio¡ csn¿ectiou 50 bstween the appliance 250

or the terminal interface 100 and the service center 300. ft should be noted thæ sr¡ch an

30 optional additional commr¡nication oonnettion can also be provided in the eurbodírnent

illustrated iu Fig. 1, where the optional additional commuoication connection enables direct
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comrnunicãtion between the terminal interface 100 or the on-board diagnostics 200 and the

service center 300. Such an additional communication con¡rectíon may use any currently

available communication technolory or :ury firture communication technology ìncluding for

instânce GSM (Global System for Mobil.e Comrrunic¿tions), GPRS (General Packet Radio

5 Services), EDGE (Enhanced Data for GSM Evolution), IIMTS (Universal Mobile

Telecommunication System), any IEEE 802.:or standard including espeoially WiFi, and wire-

based network technolory inciuding especially ïYAì¡lLAlf (Wide A¡ea Networkllocal A¡ea

Network) technologies, power-line network teohnolory and PSTN (Public Subscriber

Telephone Network); just to illustate a selestion of currentþ available stauda¡ds.

r0

The embodiment illustrated ín Fig. 3 refers to another use case, where the appliance 250

primarily relates to non-mobile appliances or appliauces which are located. withîn a pre-

defined a¡ea- the pre-defined area should be understood as relatively fixed in comparison to

the mobility of a vehicle. This means that suoh appliance with are essentially fixeþ located or

15 at least located in a well-defined area can be connected to any network operated in

accordançe with any aforementioned communication tecbnology. In other words, flre

appliance oan be implemented for direct (and active) datalinstuction comsrunications.

Nevertheless majority of appliances especialþ íncluding hoúsehold appliances zuch as air

conditioner, dishwasher, ûeçzer, miorowave over¡ televÍsion, water heater, etc. are still not

20 enabled for direct (and active) dâtal¡nsüuction communications. Such an enablement may be

principally possible due to the fact that such a¡rpliances are typically proc€ssor and/or

controller controlled, where the processor/controller is conventionally softwa¡e controlled- .

The tersrínal interfrc€ 100 is intended to be used in conjunction with a variety of different

25 appliance such that the implementation aud fi¡nctionatity ofthe data interface t t0 Ís to enable

direct comsl¡nication between terminal data processÍng means 120 and one or morb

processing means and/or oD,ç or rnore sensors of the appliance. The main functionality of the

procèssing means 120 is based on processi+g and storing frrnctionality of dafa obtaÍne{

tetríeved" received, and/or collected Êom the applianoe. Beside fhat the processing means

]0 120 of the tenninal interface 100 is confgured to initiate monitoring, maintelrance, and

service calls to thE sewíce center 300.
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In the followíng, a typical service data exchange procedure is desqibed with respect to the

embodiment shown in Fíg. 3. Due to the analogl in implemelrtation, references will be also

made to the operational sequonce described with referrence to Fig. 2. Moreover, the procedure

5 is essentially in analory to those desoribed with reference to Fíg. l.

Firstl¡ service data transfer is initiated by a user by the meass of fhe mobile phone 450,

which is used to establísh a voice/arrdio conmunication co¡nection on the basis of a voice

cdl to üte senice center 300. The voice call is established via the radio Êequency interface

10 of the mobile phone 450 to the pubLic land mobile netlyork (PLMN) 400, whích is for
instaace connected via a traditional public la¡d subscriber line to tlre service center 300 and

the server310 thereof,,

As aforementiond spealcer of the mobilc phone 450 bas to be put into proximity of the

15 microphone connected to the modem 130 of the terrrinal interface 100. Likewise, the

microphone of the mobile phone 450 has to be put into proximity of the speaker cormested to

the modem 130 of the ûermi¡al intef,fac€ 100. The proximity requiremmt addresses the fact

that the data commr¡nicated betr¡veo the tersrinal interface 100 and tho servioe center 300 is

transferred in a coaverted audio signal coding. The proximity seryes for minimizing

20 interfere,nce.

Freferably at the same timq the service ceûrter as well as the s€Nver 310 thereof begins

trans¡nission of daa coded as a¡rdio signats. In a frst operation S2O initiation of the data

communícation betweeo termínal interface 100 and server 310 is performed- The initiation

25 can prefe'rably be based on a signal sequerc,e (composed of one or more prrdefined or
random sigßals) tra¡srnitted from the seler 310 via the mobile phone 450 to the modem 130

(and night also be used for eorcryption/digital sþature purposes). As soon as úe tenninal.

interftce 100 aud the data processing msans 120 thereof receive the s€quence a¡d identifies

the sequence as valid data the cornmr¡uication conneç{ion to the.selrríce ceafer 300 can be

30 estahlished preferably by back-bansmitting a co¡te.sponding respoße to the initiation

request ì
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Thereafter, the service center 300 may use a temtinal identifier or an identifier provided by

tho rnobile phones (e.g. the telephone number, a subscriber ide¡tifier and the lÌke) to establish

and decide whether the vehicle implementing tfre terminal interface 100 is registered for

5 services provided by the service cente,t 300. The verification for regisbation, which allows

"""Ër, 
to fhe services of tfie service center 300, is opcrated via a verification request'and

response tansmissions tra¡smitted between server 310 and t€rmiml interface 100 (as shown

in operation S30 of Fig. 2).Incase the ve¡ification fails the service center 300 may terminate

the connection to the terminal interface 100 and the mobile phone 450, respectively. In case

l0 the verific¿tion is approved by the service center 300, thetenninal interface 100 is enabled to

send one or more signals coding data generated by the processing merms t2O via the modem

and the mobile phone 450 to the server 310 or vice versa

After successfi¡l initiation and verificatio¡r/authentication, the data exchange procedure starts.

15 The data/iusûuction exchange is operable bidi¡ectio¡al This means that for ínstance

monitoring maintenance, and/or senrice data anüor sensor data obtainable from the

appliance 250 is transmitted via the voice/audio comutr¡¡ication channol establisherl between

terminal interface 100 and serr¡icc center 300 can be traasmitted- Likewise the service centÊr

300 may transmit instructions and/or data to the temrinal including for instance one or more

20 uelv paramet€rs for reconfiguration of the appliance or ¡ew fitrrware data in frrm of ono or

more data packets. After data exchange, the voicey'audio conmunicatíon connection between

mobile phone 450 and service center 300 is relieved.

It should be noted that in case the voice/audio cornnrmic¿tion channel used for traosmission

25 is subjected to interference or collapses for any reason parameter reconfiguration or new

ûrmwa¡e data shor¡ld not be seVi¡stalled r¡ntil an error-tee transrnission has been completed.

A successfi¡l dat¿ Eaüsmissionrnay be indicated to the ruer, preferably visualþ indicafed by

the means of a vizual indication (not shown) and/or audío signal or voice sonformafion for

irutance via the speaker of the termin¿I int€r&c€ 100. Otherç'ise the user migbt be Ínformed

30 also by tïe means of a visual indication provided by the terminal interface 100 or Êom side

of the sen¡ice center 300 for example via a SMS to repe¿t the data exchange procedure. A
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successfi{ data bansmissiou could be registered on side of service center 300, where all the

changes regardíng ceriain appliance 250 may be stored on processing the server 310, which

handles the data communication with the terminal interface 100.

5 In a finat operation, the reconfiguatíon of the appliance can be performed on the basis ofthe

reconfiguration parameters or the new finnüræc data can be inst¿lled. The reconfiguratíon

and/or installafíon prog€ss may be controlled by the appliance 250 a¡d its processing meatu¡

or with the heþ of the terminal interface 100 and its processÍng mÊans 120 and interftce 1 10,

respectively.

10

Next, a fr¡¡ther used will be described with rsference to the arra¡rgernent of Fig. 3 aceording

to an embodiment of the present inve¡rtion It should be assumed that the appliance 250 is

also connected vi¿ an additional communioation connection 50 to the se,r¡¡ice cænter 300,

whe¡e the additioual commr¡nication connectíon 50 e,t¡ables direct conmunic¿tim between

15 thern-

This use case migfrt be desiguated maintenance call applicable with appliance software

parameter reconfi.guration or for applianco fimware upgrade- fil thig use case, the phone call

might not be initiated by the malfinction indication light or sound waming indicating

20 operational fault but migþt be initiated'from the service cent€r 300. This meaûs that the

service cer¡t€r 300 nakes the customer/user of the appliance 250 aware that a call to the

service ceuten 300 is recornmended or required. Such a notificatio¡ may be done either by

voice call or by se,nding a message such as a short message ot multimedia message to the

nobile phone 450 ofthe customer/us€r.

25

Thereafter, it should be assrmred that the usc/customer, r,r¡hich is made aware to call the

serr¡ice cenf€f,, intends to inÍtíate the call to sctr¡ice c,€rúer 300. The call is initiated by the

user/customer with the help of rüe mobile phone 450, uúioh is used to establísh a voice/audio

commuuic¿tio¡ connection ou the basis of a voice call to thc servÍce center 300. The voíco

30 call is established via the radio freErmcy interfrce of the mobíle phone 450 to the public

land mobile network (PLMN) 40O which is for inst¿nce connectcd via a ûradítional public
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land subscriber line to the service cent€r 300 and the server 310 thereof. As aforementioned,

speaker of tlre mobile phone 450 has to be put into proximity of the microphone connected to

the mode¡n 130 of fte terminal irterface 100. Likewise, the microphone of the mobile phone

450 hås to be put into proximity of the speaker conncctedto the modem 130 of the termiral

S interface 100. The proximity requirement ad&esses the frct that the data cornmunicated

between the tes¡rinal interface 100 and the serrrioe cente,î 300 is transferred in a converted

audio signal coding. The proximify serves forminimizing interfereuce. Preferably at the same

time, the service centsr as well as the server 310 thereof begins tratunrission of data coded as

audio signals. In a first operation S20, initiatíon of the data communication between ærminal

10 interÞce 100 and server 310 is performed. The initiation can preferably be based on a signal

sequencê (composed of one or more pre-defined or random sþals) transmitted from the

seryef 310 via the mobile phone 450 to tlre modem 130 (and might also be r¡sed for

encryption/dígital signeûrre putposes). .A.s soon as the terminal interface 100 md the data

processing meilr¡ 120 thereof receive the sequence a¡d identifies the sequence as valid data

lS the communication cormeotion to the serryice center iOO ctn be establishe'd, preferably by

back-transmitting a corresponding response to the initiation request. Thereafror, the servioe

center 300 mey r¡.se a terminal identifier or an identifier provided by the mobile phones (e.g'

the telephoue number, a subsctiber identifier and the like) to establish and decide whether the

vehicle implementing the terminal inte¡faoe 100 is register€d for sen'ices provided by the

zO servic.e center 300. lte verÍfication for registratior¡ which allows access to the services of

the service center 300, is operated via a verification request and responso transmissions

transmitt€d b€tween server 310 and tenninal interface 100 (as showu in operation S30 of Fig'

Z).Incase the verification fails the service center 300 may terminate the conneotion to the

terminal Íuterface 100 and the mobile phone 45Q respectively. In case the verificatio¡ is

25 approved by the service ccnter 300, the te¡minal interÞce 100 is embled sends one or more

signals co<ti'g data geuerated by the processing meen-{ 120 via üre moden aad the nobile

phone 450 to the server 310 or vice vema However, the additional dfuect commr¡nication

connection is available, which nigbt be assumed to be faster. Consequentln after zuccessûrl

initiation and verificatíon/authentication" the data erichange procednre betweeir appliance 250

30 and sewice center 300 begins using the additionat direct communication comection 50'

Furthermore, the voice/audio comnunication connection betwoen mobile phone 450 and
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servic€ cer¡ter 300 has been essentialty used for verification and/or authenticatíon and not
required anymore such thatthe voicdaudio comnnr¡nication connection can be retieved.

The dat¡linstructios exchange via the direst communication connection 50 is operable bi-
5 directional This merms that for instance monitoring, rnainte,nance, and/or service data and/or

seû¡or data obtainable from the appliance 250 Ís transmitted via the voice/audio
cornmunication channel esfahlished betwËan terminal interface l0O and seryicr center 300
can be tansmitted. Likewise, the sewice center 300 may fiansmit Í¡ætnrctions and/or data to
the terminal including for instance one or more ne$/ pr¡rameters for reconûguration of the

l0 appliance or new fimware data in form of one or more data packets. It should be noted that
in case the communication counection 50 used for transmission is subjected to intederence or
collapses for aqr le¿¡son parameter reconfiguration or new firmwa¡o data should not bo
set/installed until an error-aee ta¡smissÍon has been completed-

t 5 The arraagements and usc cases accordÍng to embodiments of the præent invention described

above in detail ca¡ be fi.rrther modified including billíng fuuctionality. An illusüatíon of such
a modifioation is illustrated in Fig. 4 and described in detail with reference täereto. Fig. 4
illustatcs substantially the arrangemenß of Figr I and 3 with billÍng/payment firnctionality
according fo another embodiment of thepresent invention

20

The embodirnent of Fig. 4 comprises in addition to those fllustrate.d in Figs. I and, 3 a

payment c€nter 500 comprised by or connected to tho service center 300. The payment cent€r
500 is provided witb a (audio) communication interface enabtÍng for coupling the payment
center 500 to the public land mobile network 400 via a voice/audio commr¡nicatíon

25 comection, a subscriber data basg eventually an interface to a cÌ¡stsmer relationship
managemeirt (CRM), and a transaction interface connacted æ a financial informatiou system.

The subsctiber data base may be arranged for storing data relating ûo zubscribed r¡sers

inchding for insfance user identifiers, pasonal identification nunbers (pD.Ð, inform¿tion
about metûods of pa¡aneot inctuding ín particular credit card Íuformatíon and/or information

30 about bank accounús, enc4ption infomlation
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To enable the use of the payment service provided by the paymerit center 500, an accot:tlt

that belongs to the user should be set up in the payment center 500. The accotmt set up is

bæically an agreernent between the user arrd the payment center 500, wherein both parties

agfee in conditions of co-operation Such contr¿ct conditions may comprise one or more user

5 identifiers such as mobile phone numbers or SIM card numbers, ínforrnation about an

intended method of paymen! e.g. money transfer, credit crd, etc., optionally additíonal

agreements and senioes, which may increase the secruity of both parties such as Eansaction

limits, secrnitSr/authentication codes, encryption services etc., and optionally additional

sen¡ices which increase the flexibility of the user, e.g. multiple accounts, etc. Preferably, the

l0 a¡11ouff rnay be countable to a telephone bill or a prepaid account The use,r might be allowed

for altering one or more conditions of the agrcem€nt, which are preferably stored in the

subscriber data base assooiated with the payment center 500, by úte mesns of user $4tport

sewices offered by the pa5rment oentçr 500 via for Ínstance internet services, WAP-based

services and similar services. An additional authorizatiou center (not shown) rnay be

15 provided, which is aranged to assign to e¿ch user a speciüc identiflcation code- The

assignment can be performed in response to a requ€st of the user or within the ûa¡nework of

bgsiness policy. Such a specific identification code allows prerrenting roveal of the mobile

phone number of the user to other parties involved such that protection of privacy of the user

can be gu.aranteed when particþating in the qystem of invention-

20

Next, a typical paym€nt procedure wíll be briefly desctibed. Assume that a voice/audio

communication connectíon is established between mobile phone 450 and the payment center

500 via the public land mobile network (PLIì/tr{) 400. This meaft¡ thæ the ttmina.l interface

100 is capable for comrrunicatiug with the payment cetú€r 500. tn response to an initiation of

ZS the commr¡nication conncction between rnobile phone 450 and üe pa¡anent center 500,

verificatioq and/or authentication of the us€f is perfonned on fhe basis of an identifier

proviited by the terrrinal interP¿ce 100 or the mobile phone 450 as well as thc subssriber data

base.

30 After the successfr¡l vcrification described above in det¿it, the us€r nay be requested to input

an additional security/authentícatíon (PIN) code. The user ean input suoh a code by means of
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the ke¡pad of the mobile phone 450. The payrnent center 500 checks the

security/authentication code receíved ûom the mobile phone 450 via the public land mobile

network (PLÀÆ\I) 400 against information provided by the subscriber data base. If the

verification/autbentication is successfi¡I the payment center 500 may inform the user to put

5 his mobile phone 450 onto the acoustic coupting means ofthe tenninal interface 100.

Hencg the payment cent€r 500 is enabled to tra¡sfer required tra¡saction data or payrnent

d¿ta via the voÌce commt¡nication connection established betwe€n the mobÍle phone 450 and

the pa1rment center 500 via the pubtic land mobile network 400. Such transaction data cau be

10 coded by means of cryptographic technolory Ímplemenæd in the processing means 120 on

the síde of the terminal interface 100 and in the pa¡rment center 500. TIre processing means

120 controls the reception of transastion data on tlre side of the terminal inte,rface 100.

FollowÍng the pa;anent center 500 may also check whether the fuansaction dafa correspoud

to the specifications and cosditions on the user's account (transaction limits...).
L5

Afrer successfirl completion of the above described pa¡rment procedure fi¡rthe,r operations

may folloq espooially data exchange be¡veen terminal interface 100 and server 310.

In summry, tbe microphone coupled to the modern 130 of the terminal interface 100 is

20 enrployed to receive acoustic coded transaction information ûom the peyment center 500.

The code is used to pair tümînal data and user data úat may have been gafhced ûom the

mobile phone 450. Authentication and/or authorization may be operated via a¡ additional

direct commutdcation connection connecting termìnat interface 100 and pal¡ment center 500

as desctíbed with refere,nce Éo Fig. 3 or via the qpeaker coupled to tte modem 130 of the

25 te'rminal int€rfrc€ 100 elaployed to tonsmit acoustic coded fransaction req onse ínfomæion.

In case the additional dÍ¡çst communication connestion connecting the termínal interfacs 100

and the payme'ut oenter 500 is availablg the daa communicatÍon bet$reen the'terminal

interface 100 and the payment cenûer 500 is preferably operable via that additional díræt
30 cornmunication con¡eçtioa aûe¡successful verific¿tion/authentioation
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It is fir¡ther to be noted, that in the description the orpression "modem" is used to describe

eleotric or electronic circuiby acting as a modulæor/demodulator, for devices ¿sfing as

modulators only, and for devices acting as demodulators only.

5 It should be noted tåat the employment of the modem 130 enabling encoding of data into

acoustic data signals and decoding of acoustic data signals back into data guarantees th¿t úre

presentrd concept on the basis of the arrangements according to embodimcnts of the present

invention is applicable with any public communícation network which supports voice/audio

cornmr¡nication. To enable voice/audio comnr¡nicatiou such publio communication uetworks

l0 guarantee the transmission of audio signals withín a pre-defined lower and upper audio

frequency limits at a pre-defined samplíng rate. Although modem public commrurication

network provide data commnnication services, the use of such data communicatiou services

require t¡pically the adaptation to a pftuality of proprietary interface technologies and

interface standards.

l5

This application contains tho description of imple;mentations and embodiments of the present

invention with the heþ of examples. It s'ill be appteciated by a person skilled in the art that

the present inveutio¿ is aot resbisted to details ofthe embodiments presented above, and that

tlre invention can afso be Ìmplemented in mother forn witfuout deviating fiom the

20 cha¡acteristics of the invention The embodimer¡ts presented above should bs considered

illustrative, but not restricting. Thw the possibilities of imptementing and usingthe invention

are only reshisted by the enolosed cl¡ims. Consequently various options of ímplementing the

invention as determined by the claims, including equivalent implementatious, also belong to

the soope of the invention.

25
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Claims

J

1

24

Interface terminal (100) arranged for interfacing between an electronic device (200,

250) and a service provider (300), wherein said interface terminal (100) comprises:

- a data interface (110) adapted to enable data communication with said electronic

device (200,250);

- modem means (130) enabling data communication between said interface terminal

(100) and a terminal device (450) enabled for voice communication in a mobile

communications network (400); and

- data processing means (120) coupled to said data interface (110) and said modem

means (130) for processing data received from either of said data interface (110)

and said modem means (130) and for generating data to be transmitted via said

data interface (110) and/or said modem means (130);

wherein data is communicated between said interface terminal (100) and said servrce

provider (300) via said terminal device (450) on a voice communication connection,

and wherein the data comprises diagnostic information, operational information

and/or sensor information relating to the electronic device, and wherein said data is

transmitted to a service provider providing monitoring, support, andlor maintenance

services for said electronic device.

Interface terminal according to claim 1, comprising coupling means arranged for

releasable coupling said terminal device (400) to said interface device (100).

Interface terminal according to claim I, comprising said modem means (130)

arranged for converting acoustically coded information received from said terminal

device (450) via an acoustic interface of said coupling means into converted data to be

sent to said processing means (120) and for converting data received from said

processing means (120) into acoustically coded information to be sent via said

acoustic interface.

Interface terminal according to anyone of the preceding claims, wherein said

acoustic intert-ace provides an acoustic transducer for generating one or more acoustic

5

304
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signals andlor an acoustic sensor for detecting acoustic signals, wherein said acoustic

interface is intended for acoustic coupling to an audio interface of said terminal

device (100).

Interface terminal according to anyone of the claims 1 to 4, wherein said electronic

device is an on-board diagnostic system (200) of a vehicle, which provides diagnostic

data comprising diagnostic information and/or sensor information, wherein said data

is to be transmitted to a service provider providing monitoring, support, andlor

maintenance services for said vehicle.

Interface terminal according to claim 5, wherein said diagnostic data is to be

transmitted in accordance with a malfunction indication, which is provided by said

on-board diagnostic system (200) or generated by said interface terminal (100) on the

basic of said diagnostic data.

Interface terminal according to claim 5 or 6, wherein said diagnostic data is buffered

by said interface terminal (100), wherein said buffered diagnostic data is to be

transmitted to said service provider to enable monitoring of an operation of said

vehicle.

Interface terminal according to anyone of the claims I to 4, wherein said electronic

device is an appliance device (250), which operation is controlled on the basis of

program code, wherein said appliance device (250) provides operation related data

andlor sensor data, wherein said data provided by said appliance device is to be

communicated to a service provider providing monitoring, support, and/or

maintenance services for said appliance device.

Interface terminal according to claim 8, wherein said interface terminal is arranged to

receive reconfiguration data from said service provider, which reconfiguration data is

intended for reconfiguring said appliance device, wherein said reconfiguration data

comprise reconfiguration þarameters, program code for reconfiguration, and/or new

program code for replacement.
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Interface terminal according to anyone of the preceding claims, wherein said terminal

interface (100) comprises a terminal identifier for establishing its authonzation at said

service provider.

Interface terminal according to anyone of the preceding claims, wherein said interface

terminal (100) is arranged to transmit additionally payment-related information to said

service provider offering payment transaction services.

System comprising an interface terminal (100) ananged for interfacing between an

electronic device (200, 250) and a service provider (300), wherein said interface

terminal (l 00) comprises:

a data interface (110) adapted to enable data communication with said electronic

device (200,250);

modem means (130) enabling data communication between said interface terminal

(100) and a terminal device (450) enabled for voice commutation in a mobile

communication network (400); and

data processing means (120) coupled to said data interface (110) and said modem

means (130) for processing data received from either of said data interface (110)

and said modem means (130) and for generating data to be transmitted via said

data interface (110) and/or said modem means (130);

wherein data is communicated between said interface terminal (100) and said service

provider (300) via said terminal device (450) on a voice communication connection

and wherein the data comprises diagnostic information, operational information

andlor sensor information relating to the electronic device, and wherein said data is

transmitted to a service provider providing monitoring, support, and/or maintenance

services for said electronic device.

System according to claim 12, wherein said terminal device (a50) is operable with

any mobile voice communication technology.
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