1 Method for establishing short-range, wireless communication between a mobile phone and a hearing
aid The present invention relates to a method for establishing short- 5 range, wireless communication
between a mobile phone and a hearing aid as well as to a hearing aid comprising means for
short-range, WMOW%%S communication with a mobile phone. PE:E/(? er?%ﬂépg??/ hearing aid
is a small, electronic device for aiding the hearing of a person having a hearing impairment. In its bare
es- 10 sentials, a hearing aid comprises a microphone, an amplifier and a reproduction receiver. The
hearing aid is usually a tiny device, small enough to bé worn behind or in a user's ear during use, and
may comprise wireless circuitry for receiving signals wirelessly from e.g. a remote control, a
programming devicg’%ﬁhgﬂfﬂ{e‘?ﬁ%% ngid%ﬁ 6'?%91.?$e“,”trﬁe% % %%“éﬂ?\gg“hﬁa Ef%np{rjgavrvgr%r}naéd
individually by a heaririglaihfinthgrsteféssionaladcording to a prescription in order to amplify
frequency ranges which are hard to perceive by the user. Contemporary mobile phones

frequently comprise circuitry for communicating wirelessly with other devices over short distances, i.e.
5-20 10 m, distinguishable)%rtben‘?fﬁ%e%ﬁﬁ%%ﬁ' rg?fastfﬁél\ﬂ %%&ﬁﬁ!rﬁ%:ra %ﬁ??g?héngeﬁ%?ggnetwork by

their frequency FangesgandvimiasuehcatiomscpEsiodes i Weds eiralebiecohmanicatia isesysem is denoted
BluetoothC), and thgdesmyaihgt devicasamaydnclsiapiber mekilesphenesheadsetswelobal

Positioning System unitstM)ersonal comb{juter,s, printers and,}25 ﬁther devices that may provide a
benefit from commufii¥a E;E{ﬁﬁ%@ﬁl'{/' IR M2 BWS%S.H W¥der to allow communication, a
procedure known as pairingthasterbeqarioheesihia artlisr acsidehtiglatifferendgeigedsrtajing to com-

municate via the Blyetaathdinkgsinultanesn HyviHais RRIEASS IRERsenBOowhichdakes place in
order to Identhéheslgrgt‘%iggs?dadﬁgég%S nadicifocrosr’i%aCHées a microphone, an amplifier and a re-
production receiver. The hearing aid is usually a tiny device, small
enough to be worn behind or in a user’s ear during use, and may com-
prise wireless circuitry for receiving signals wirelessly from e.g. a remote
control, a programming device or another hearing aid. Prior to use, the
15 hearing aid is programmed individually by a hearing aid fitting profes-
sional according to a prescription in order to amplify frequency ranges
which are hard to perceive by the user,

Contemporary mobile phones frequently comprise circuitry for
communicating wirelessly with other devices over short distances, L.e. 5-

20 10 m, distinguishabie from the common wireiess G5M communication
for a cellular network by their frequency ranges and communications
protocol. This wireless communications system is denoted Bluetooth®,
and the term “other devices” may inciude other mobile phones, head-
sets, Giobal Positioning System units, personal computers, printers and

25 other devices that may provide a benefit from communicating wirelessly
with the mebile phone.

In order to allow communication, a procedure Known as pairing
has to be performed in order to identify different devices trying to com-
municate via the Bluetooth® link simultaneously. This pairing procedure,

30 which takes place in order to identify the intended device and for secu-
rity reasons, involves the user entering identification codes or other in-
formation into the mobile phone, said codes often only being accessible
in the mobile phone through a series of complicated menus in depend-
ency of the make of the mobile phone and its operating system struc-



rity reasons, involves the user entering identification codes or other in- formation into the mobile
phone, said codes often only being accessible in the mobile phone through a series of complicated
menus in depend- ency of the make of the mobile phone and its operating system struc- 2 ture. This
procedure is WerfeEdAsidered to be troublesome to the user, especial RCFHR2EPAEMErent devices
are used. Recent innovations in mobile phone designs have provided mobile phones with a
secondary, short-range wireless communication sys- 5 tern, commonly known as Near Field
Communication, abbreviated NEC. The NFC circuit is 2 two-way communication circuit comprising
both a transmitter and a receiver. NFC is a mainly inductive communication system, which has a very
short effective transiigsibRiFaRRest-HE po X RETBISConERtiRdttesbT HeopritsesI usedtsr wireless
near field com- 10 mesicasipacdmNiFSeveraetifiesaithediddsiageNisedenables a user to simplify the
otherwise cumbersome BluetoothC) pairing procedure by tempararily bringing a mohile phone
comprising both Bluetoothoﬁaeﬁgnrkl %@%\{P&%{%} \ﬁit |P\Bt|ee¥é'?f)enc i\(/jee SI\E%l ?r%gnes%ri%\éilﬁgrénn%e of 5-6
centimetres of anotRB¢ MEFERES Wit P 3SEPEEHT S BoRNBRIMBBIET HNET @ECTSYEitry, e.g. an

after-market hegdsetnandoiherolal tRadinGaginceilis Bulomatiaaly Rxchangeréoraatiagretween

devices, in order to egfwg& the B‘I,Cu%oaot “E?) _V‘&alrlrg:% r%rocedu%e of the fwo devices. ﬁ:}‘te&the pairing, the

. . CIiTCul mupication CIrcuit Co EIL Q
two paired devices are separafea again oW be able to communicate via gluetooﬁ1(r), e.g.

streaming audio to feNAERdseRd A tFREAET 20Vbfle ipHbriBanl VitdlGErSa CABBHEIGR ity are within
the BluetoothC) corspaterncation range a NeyNEroris i veetassiargias hadwerdgyigesiare close

together, and after separation. of the devices,.it is nq longer. used for any communication between the
dovices, From Eb A TR e ST P g Ol S BEe Lo Her 10 detocting e
presence of e.g% tBlepiaHeIR fhifole eeHtrsEERRe, YaibadiEphombBisrarnsts EdHiFst device

having built in a passiiwe thansaeiRdele tarssitinga pirdetrainedrsignaidieanreangrenergized by the
active transponder ip.the begring, aid, A NEafin 8'REING HBIRISIIBIRRR slgnphprocessing
state upon reception o he
circuitry within the effective NFC transmission range of 5-6 centimetres
of another device, which also comprises both Bluetooth® and NFC cir-
15 cuitry, e.g. an after-market headset, and then let the NFC circuits auto-
matically exchange information between devices, in order to perform the
Bluetooth® pairing procedure of the two devices. After the pairing, the
two paired devices are separated again but will now be able to communi-
cate via Bluetooth®, e.g. streaming audio to the head-set from the mo-
20 bile phone and vice versa, as iong as they are within the Bluetooth®
communication range. The NFC is only used as iong as the two devices
are close together, and after separation of the devices, it is no longer
used for any communication between the devices.

From EP-A-19335%94 is known a hearing aid having an active

25 transponder for detecting the presence of e.g. a telephone or a remote
control device, said telephone or remote control device having built in a
passive transponder, transmitting a predetermined signal upon being
energized by the active transponder in the hearing aid, said hearing aid
entering a predeterminad signal processing state upon reception of the

30 signat from the passive transponder.

US-A-2008/0025537 discloses a heari.ng aid having a radio fre-
guency identification receiver for communicating wirelessly with a radio-
frequency identification (RFID) tag for the purpose of engaging a prede-
termined program in the hearing aid when the presence of a suitable



30 signal from the passive transponder. US-A-2008/0025537 discloses a hearing aid having a
radio frequency identification receiver for communicating wirelessly with a radio-frequency
identification (RFID) tag for the purpose of engaging a predetermined program in the hearing aid when
the presence of a suitable 3 RFID tag is detected. If sich an RFID tag is attached to the handset of a
telephone, the hearing aid may automatically enter a telephone program, when the RFID tag is
detected by the he&iingagdis Tdetegted. MighicbemmRRIid aatitdsiatpiemeht NEHE daddBleeobaooth(r) in a

detected by the Tatagked Tiohicsom RAIEIARt i 5 sedk
communication. whih, 4 boSLL STLLS Cht Clen B Sy raIner hes hE ThoveiSentoned

one-way commuricationites SorIRGAL e s Fekeeirs dralRdledmadpower consumption
necessary for Bluetooth(r)gesngninicatigihis seeampattpia t Qovith tieiewre NgLoYycrNBINHtion

constrictions of a hearing aid. Based on this prior art it is the object of the present invention to
orovide an improVEa e B SaE A RSP B e A O ORI o ORI
particular a mobilesiirer osditigas aivlis e rabudimeurtiob the jimvbitionathis bbjecs BffEStachieved by
a method for estaplishing shorsaNGE LG eSS RRMMHAHCAlN Astyesnamahile Rgogand a hearing

aid, said method comprising the steps of: providing.a mobile phone having means for short-range,
wireless communfREHHFGHAMG H ArsP YA FEPRSHRRY Hif Gy RAGKa118F f&i5 G8WEIon by the
mobile phone, praddiigriptiearingcait 26 Navirg vaess (Or chrarmaangsioviraless eonmpaiication,
pairing the mapile phone to. the heari i h rt-pange, wirel communication
means, and r%ans‘r?]%hnté? ?h?g ‘ﬁrg{' §§rﬂ? ?‘o%"n%g? ﬁﬁ)%%ﬁ% &%}%ﬁ% ?rﬁza kﬁgaarri# a%’ b_y means of the
short-range, wireless comPrifidatiori e ane 2BAJEIFdiNG tePichtsphipediiehaid iRkt there is

provided a methoghfqsrgsiablishing preqel iphdRem i NicRHRNRRIRAN BRWES a hearing
aid and another device, in particular a mobile phone.
According to one embodiment of the invention this object is

15 achieved by a method for establishing short-range, wireless communica-
tion between a mobile phone and a hearing aid, said method comprising
the steps of: providing a mobile phone having means for short-range,
wireless communication, providing a first signal representing an audio
signal for reproduction by the mobile phone, providing a hearing aid

20 having means for short-range, wireless communication, pairing the mo-
bile phone to the hearing aid by means of the short-range, wireless
communication means, and transmitting the first signal from the mobile
phone to the hearing aid by means of the short-range, wireless commu-
nication means.

25 According to a first aspect of the invention, there is provided a
method for establishing Near Field Communication between an NFC
enabled mobile phone and an NFC enabled hearing aid, said method
comprising: a) detecting in the NFC enabled mobile phone the presence
of an NFC enabled hearing aid within inductive communication range, b)

30 pairing the NFC enabled mobile phone to the NFC enabled hearing aid
by means of respective NFC transceivers; ¢} streaming data
representing the speech signals received by the NFC enabled mobile
phone towards the hearing aid via the respective NFC transceiver when
the NFC enabled hearing aid is present; and d) directing data



enabled mobile phone and an NEC enabled hearing aid, said method comprising: a) detecting in the
NEC enabled mobile phone the presence of an NEC enabled hearing aid within inductive
communication range, b) 30 pairing the NEC enabled mobile phone to the NEC enabled hearing aid by
means of respective NEC transceivers; c) streaming &ata representing the speech signals received by
the NEC enabled mobile phone towards the hearing aid via the respective NEC transceiver when the
NEC enabled heatpgearhisrgredents peeti) slgpstingaaiac8areprieselfiigaehetdpdectobignals
received by the %rggapé%pggbi %Ié%g%?tp&/\lﬁrdaﬂg s%e&gg@@dNﬁ.‘%&@bﬁ%%ob%q phone for
nable

outputting audio signals when no NFC earing aid Is present. Thereby, the short-range,
two-way wireless SéipiitinREAHEHO B8 BahRShE b REFSINBAAIG BFRASIBE, may be used

to stream the audio directlygrafieafirgsaist-wikioul (e 45¢91 anaddiionalHansaigsipionedia such
as the inductiyve coupling to a telecqil or a Bluetooth(r) link. In other words, the inyentors_have realised
that I Situatons LT L8 EACTR R a5 a8 (e BREAL S e HEHE TRSHaRtEa tren
described protocéheseddir wirsleids mea fietc dommaishivationividher Csavhictais dddiginedifor
exchange of smalles AmEURLS, Of 3 IR IR EEPAEAIYRIOEEES Suphkindsleyicafdean e yised for
real-time streamlréq of a signal representing an audio signal as a continuous o
uetooth® link. In other words, the Tnventors have realised that in sit-
uations where devices are to be kept closely together, the above-
10  mentioned well described protocol used for wireless near field communi-
cation via NFC, which is designed for exchange of smaller amounts of
data in the temporary process of pairing devices, can be used for real-

time streaming of a signal representing an audio signal as a continuous



4 data stream, because the bitrate provided in the NFC is sufficiently large to allow this. In order
to allow the reception of the data stream from the mobile phone, there is according to one embodiment
of the invention pro- 5 vided a hearing aid comprising means for short-range, two-way, wireless
communication with a mobile phone, where said hearfing aid comprises means for receiving via said
short-range, two-way wireless communication a first signal comprising a data stream representing an
audio signal, meatetdostdemodihgdineske tiedyvbidrdbtapstrédedintothddvhfaisaittfitdeable faigeproduction,
means for controlgg]gEFQ@ keception and decoding of the data stream, and means for reproducing the
audio signal. According to a second aspect of the invention, there is provided a hearing aid

enabled for Near Field ColfrR{ffEdifoR! NEENiaceRtRiEEf dhsofada RO BRTPAGHE HE'dn NFC
communication pilegsHoaad tHeeompsistogdiagadbfemeabsdoneetadtitrg:thevprerengeonf the NFC

enabled mobile phone, within inductive communication range; ) a microph E iker; C) a
NFC transceiver %P%gcgivgﬁa rénga?éd;?gg}%i‘%lglgeseﬁﬁﬂ% %E géggtcﬁgsg}%%a%ﬁﬁgﬁe%i&% enabled
mobile phone; d) @sniemior dicetiong wisbezHugial prikod Wpenrs sridbeaitrephAtheaBvards the

speaker when noNfEsenaled mobledphiageis Ringest opndes disaRlineathericsephene and
processing streamed data representin%the speech signals received bé/ the NEC transceiyver to send

the processed strEAIEEIE B uaRar CONBR R NE C AT MOBRESSHRONBI TSR, 25This is

pe}rticularly advarg@@ummmﬁmydmmﬂhggatds a{be@iqyd:@misermeamstﬁ)ﬁ_shemwaﬁgé; two-way
wireless Cor@mur‘gﬁgg%wgﬁ%au'aggﬁ?%@aﬁgayob%n@ﬁﬂmrtwg?eegmmHmﬂeeae;an@n major

modifications, e.g using one and the same antenna. Moreover, such short-range, two-way wireless
communication h&§ & FRRRELERABuRRY SRR T8RRALUTEIPfBUBICHEENA aids. In other
words, the present inventinadaienide scaanewel ey sPedsiog tihe INFEh tisayithara mahiteslfeane together

with a hearing aic, Basicaly, il WliEla i Aeqde 150 PENMAR NG FRANGRE) Wikh3 P HRAIFC cireult
capable of commanlca?tlnngﬂt € mobile phone wirelessly via
enabled mobile phone using an NFC communication protocol, and

15 comprising: a) a NFC means for detecting the presence of the NFC
enabled mobile phone within inductive communication range; b) a
microphone and a speaker; c} a NFC transceiver for receiving a data
stream representing the speech signals from the NFC enabled mobile
phone; d) a switch for directing speech signals picked up by the

20 microphone towards the speaker when no NFC enabled mobile phone is
present, and for disabling the microphone and processing streamed data
representing the speech signals received by the NFC transceiver to send
the processed stream data to the speaker when the NFC enabled mobile
phone is present.

25 This is particularly advantageous, as many hearing aids already
comprise means for short-range, two-way wireless communication,
which if necessary may be utilised for NFC communication without major
modifications, e.g. by using one and the same antenna. Moreover, such
short-range, two-way wireless communication has low power consump-

30 fion and is thus well suited for hearing aids.

In other words, the present invention provides a novel way of
using the NFC circuit in a mobile phone together with a hearing aid. Ba-
sically, all which is needed is to provide the hearing aid with its own NFC
circuit capable of communicating with the mobile phone wirelessly via



4a the NEC communication channel, providing suitable software for the operating system of the mobile
phone, said software enabling redirection of a digital audio stream initially intended for the loudspeaker
of the mobile phone to the NFC circuit of the mobile phone, transmitting the 5 digital audio stream
wirelessly from the NEC circuit of the mobile phone tdahe NEC circuit of the hearing aid (given a
sufficiently short distance between the mobile phone and the hearing aid to allow reception of the
wireless NFC signad,Necetdngribaidigital abdimsiresmvidnelesslyainl éheoMizErgifouitiod e hearing aid,

decoding the digital %Eudio stsrtee%[!n {i)@ tcp]% %g)o%?‘aerigﬁ?%ig, %ngrj rgﬁf&gaurgir!‘?ntal-ﬁigﬁecroe%ﬁpe&ggio stream as
es ifle phone to

audible signals bf{ﬁe _aél}fng aid receiver.~ "This €na & ob e used by a
hearing impaired PedrifipiRl @it stieaysimitatito thendgdafeiobile pridtrpraksedbyize 5 person

with normal hearipg, piyhgm arealtdorihie irebite-alieng kBadssiepiesicansweimiteathy pressing
the appropriate button on the mobile F}r}:v%[gﬁt%s r interface and lifts the mobileng to his or her

, hone u
ear, close to Whefd3Ha! ARG HikR; KAT8FL R G T FnEtHE PhdBfe s BHERY @8 nects to the
hear@ng a@d v@a Nmmeadl\.ﬁfé)rksimmanfimgahezadd'@ sigraisas a mfélei@,tWigitmmataiﬁream to the
hearing aid via thg NEColinke mobﬁ@'ﬁﬁ&%et%&%%%%%Fn@aéWt@%ﬁ%ﬂ%é’@ﬁ%‘#éﬁtﬂemUe'tOOth(r)

link bridges etc.) are needed for receliving the call, and the hear- 10 ing aid user may keep wearing the
hearing aid for tha'Hgtason bE RS BEl), I8 SHPEE® HaliRgrdenteiRe tReEAsRRIYaid fi®rder to use
the mobile phonenrIdar0g the thearagraid praneidediping tnst ainiihe hgarisgeaish usethwithout
compensatiqn for his or her hearing loss for the duration of the call. %%éaf%rtgera%%ngta%q is that the
NFC circuit is alreacf’y bdilfiRtohe nobie pqno%e 5t the fime o purcl"slase, and Ro ext%ra Rardware

needs to be obtainaly. by thabesrdigais deneikared embodiment according to the first aspect of the
invention the step of transyting, figdirsh sigNabifEOph iR to be used by a hearing impaired

hearing aid user in a way similar to the way a mobile phone is used by a



20 mobile phone to the hearing aid is initiated by executing a suitable program in the mobile phone.
This allows for automatic switching between the audio signal being sent to the speaker of the mobile
phone, and the audio signal -or a data signal representing it, e.g. in an encoded and/or compressed
digital formatVBeH§ ¥84¥%o the hearing aid. 25According to a preferred efbBER{ R Srding to the
second aspect of the invention, said means for controlling the reception and de- _ coding of the data
stream comprises further means for short range, two way wireless communication. This allows for the
short-range, two-way wireless communication, or at I€ast part of it to take place via an exist- 30 ing
means for short-range, two-way wireless communication, rather than the NFC. More specifically

in this further prefeRRE¥MBGRIRR A eraRY PP SR GMAREHERE JPERITRERRDHS REXFEC
functionality of the treatiser aidsisarmadeavdilablprbysmedhs epamexrstngy wirelessteirout primarily 6

intended for commypieglignavith Apaihes heating Al LN Sl hBNENan e AajA ik algesly with

another hearing aid, preferably using a radio frequency different from the standardized NFC frequency
of 13.56 MHz, pref&letiyiapiiesa s A MRS, ' heccrBhitid (RR.2HpaAb 6P (88 51AG Foth radio
frequenqies in an aﬁ]eashathftgmaﬁ_tmm,tﬁ:erhaps@angmg %@mmmﬁyatmmmﬁeﬁfequency at
regular, idie momey(s (g5 Agleging E-RISSENGRA! ARNUANIIHE hearind SRPWNGH a third

aspect of the invention, there is provided a Near Field Communication (NFC) enabled mobile phone,
comprising: a) ~ NFC link,
This has the advantage that no additional devices (e.g. Biue-~
tooth® link bridges etc.) are needed for receiving the call, and the hear-

10  ing aid user may keep wearing the hearing aid for the duration of the
call, as opposed to having to remove the hearing aid in order to use the
mobile phone, rendering the hearing aid prone to being lost and the
hearing aid user without compensation for his or her hearing loss for the
duration of the call.

15 A further advantage is that the NFC circuit is already built into
the mobile phone at the time of purchase, and no extra hardware needs
to be obtained.

According to a preferred embodiment according to the first as-
pect of the invention the step of transmitting the first signal from the

20 mobile phone to the hearing aid is initiated by executing a suitable pro-
gram in the mobile phone. This allows for automatic switching between
the audio signal being sent to the speaker of the mobile phone, and the
audio signal -or a data signal representing it, e.g. in an encoded and/or
compressed digital format, being sent to the hearing aid.

25 According to a preferred embodiment according to the second
aspect of the invention, said means for controlling the reception and de-
coding of the data stream comprises further means for :short range, two
way wireless communication. This allows for the short-range, two-way
wireless communication, or at least part of it {0 take place via an exist-

30 ing means for short-range, two-way wireless communication, rather
than the NFC.

More specifically in this further preferred embodiment according
the second aspect of the invention, the NFC functionality of the hearing

aid is made available by means of an existing, wireless circuit primarily



10 a NFC means for detecting the presence of a NFC enabled hearing aid within inductive
communication range; b) a speaker for outputting audio signals received by the NFC enabled mobile
phone; ¢) a NFC transceiver for data streaming; d) a switch for directing data representing the speech
signals received by the NFC enabled mobile phone tdavards the 15 NFC enabled hearing aid via the
NFC transceiver, whereby streaming data representing the speech signals received by the NFC
enabled mobile pirtre des et tavanes: theaN&C ﬁﬁﬁblﬁfbﬂ@@ﬂh@zﬁiiﬂlgvm thraiblcCemakled hearing

aid is present. For P?ﬁ ééJB w f\mﬁ]rg ”{:ﬁ &ngeaa(;}{@gtaqge r%t% grs?gréana';mventlon it will
ail ba dth

now be descrlbed Ing eater se on non- |m|t|ng exemplary’ odlm nts

accompanying scHENARE «Rawy g 6er anticliahe Eigestignfa stredAticalfyestisns a e dtrhomprising

an NFC-enabled maail%m@%anspﬁar@amcaw 16herpccoraparyingdiane shpusasygiem 1
comprising an. NFC- gﬁ d oblle#done 2 andh?n NFC-enabled hearlz%cﬁld % The mobile phone
\¢ B &

2 comprises & GSWa O CERF AR LI} BHEGEEE P iR ged'89a
microphone 7, a ﬁtstNE@tr@mév}eﬂityr Bohthanty FECfifsedNEG caneenresg 1By A idiiebiteoptmnts ¢ontroller 11, a

first switch 12 anqj@t[&tﬁg%og@é( rgg”én'@geolp%%n,qg@@%m{g;ses a second NFC trans- 30 ceiver 20

having a second NFC antenna 21, a microphone 22, an audio receiver 23, a processor 24, and a

second switch 25. Also shﬁ%ﬁ’rﬁ'ﬂ%tﬁgﬂr@‘i@a@@?\ﬂtdg |th6 1 @ﬁﬁﬁﬁmér&%rﬁﬁf exifsis between the
mobile phone 2 an@d# GBM Rimerk{etRrOWHCBanableDusisty e ssh the GsSMmeﬂxrl@ usually

performs call handli etween M.netwgork and the mq |Ie ne2 moblle hope 2
receiving splé{gch %I§f?&8 \I‘%%Wr]} h%?n%?o tmﬁe%?o?res %elr?tg su I%F%Ie daglt form bf['zhedqdlgltal audio
codec 6 and tranmthiﬁgnﬁé%wlﬁﬁ@@urgﬁatlg@ﬁanqetr@ GShEskR 1 pUiautGBN arsheceiver 5

and the GSM ant@r_tme& rRdideaasinga receivreHiicital sigrab HIRSRees INRY: the gdi &odec 6 for
reproduction by the |Oél {)eaker 13 via the first s ‘é‘gd%‘ﬂfzéfs an alternative the encoded speech signal
GSRt y

as received via the® AHECRNE Y b8 refd [S0-IMe HELANGFRIGSSRYBE dBoded
10there, i.e. withcitedstodiggadn daesbrecbdindghe tNEGnaixiel¢elephbite Bhone tBlasardehitephone

controller 11 ontygle the gstioneatifls Gfst switehel e mrcininte srdiasing dagangio sionals

from the audio
data representing the speech signals received by the NFC enabled

mobile phone is sent towards the NFC enabled hearing aid when the
NFC enabled hearing aid is present.
For better understanding of the merits and advantages of the
20 present invention it will now be described in greater detail based on
non-limiting exemplary embodiments and the accompanying schematic
drawing on which the sole figure schematically shows a system compris-
ing an NFC-enabled mobile phone and a hearing aid.
The accompanying figure shows a system 1 comprising an NFC-
25 enabled mobile phone 2 and an NFC-enabled hearing aid 3. The mobile
phone 2 comprises a GSM antenna 4, a GSM transceiver and decoder 5,
a digital audio codec 6, a microphone 7, a first NFC transceiver 9 having
a first NFC antenna 10, a mobile phone controller 11, a first switch 12
and a loudspeaker 13. The hearing aid 3 comprises a second NFC trans-
30 ceiver 20 having a second NFC antenna 21, a microphone 22, an audio
receiver 23, a processor 24, and a second switch 25. Also shown in the
figure is a GSM cell 19 for enabling communications between the mobile
phone 2 and a GSM network (not shown).



7 codec 6 to the first NEC transceiver 9 for transmission to the second NEC transceiver 20 via the first
NEC antenna 10 and the second NEC antenna 21 in the hearing aid 3. The mobile controller 11 may
be implemented as a suitable programme, e.g. in Java, running on the mobile phone 2, and 5 allowing
the use of the keys of the keyboard and of the displayéen the mobile phone for selecting the NFC
transceiver for output rather than the loudspeaker 13 or vice versa. Alternatively, the mobile controller
may be implemented as alsuiﬁalglejpéogl‘wmmd@dptw tmL@leqﬁéﬂ@ﬁu@ﬁmtiﬁ@Hwtmﬁﬁed\lEC

transceiver 9 as t %ur M/hen the NF rans cel er9 cts th re ence fan NFC
enabled hearing al‘g%% nr%c(\:'\é%%ko? é!’;\erl cor?trn]s %condf switch 25, and

may select betweéﬁ"a‘@@lcﬁ@ﬁﬁ?élssfﬂﬂﬂfﬁhé”mrmﬂwﬁﬁié@@ Ws@ﬁ@ﬁs%ﬁ@hmﬁé(ﬁm@ KEeC

transceiver 20 to %E%f@&wﬁ%b%@%@%'pé@&%@fd%% é mﬁéﬁtlr%‘ﬂ&ﬁltﬁnﬁ’@e{ﬁ@P&@%%"a“C In
response to the 15 sec?nd NCFE tr scel\l(ff&& inthe h arln aid 3, e. % when the hearing aid user
eteph

wants to maka or PEEER& '3 QTR AR ohe’! 'gn %oﬁ g’qﬁé’ﬂﬁﬁ ¥t Eaig fe'ear. The
effect of this arrarmyerTem i, that Speschrsign alscrbosived e mgrﬁSMmes;mdh(be @ealllfrom another

telephone or mobiie,20,AReNE}Epax b, HRATENNSH framdhe maie prone, 210, thedhearing,aid 3 via

the first and second NFC transceivers 9 and 20, respectively, pro- vided that they are W|th|n proper

reception range of-adf @fhé‘r‘t*?"é‘aﬁmerﬁb?e%‘éﬂﬁ@%%%%étﬁé?bﬁ%ﬁeqﬁﬁ‘éqqE’@ﬁﬂﬂ&%ﬁnherently
has iden- tificationanddaneishekingcodey éar tialking toetmobida phgnad? and the dscbaadng aid 3

aware of ea(ik(l) Oﬂk% é)rle%e%gﬂo&ddteco r(?gllaen htpengn%%%mg in the mobile telephone 2.
The mobile phone controller 11 controls the position of the first
switch 12, and may initiate redirecting the audio signals from the audio



troller 11 may direct a digital audio stream to the hearing aid via the first and the second NEC
transceivers 9 and 20, respectively, either auto- matically, when a suitable, NFC-enabled hearing aid 3
is detected by the first NFC transceiver 9, or initiated by the user via the user interface (not 30 shown)
of the mobile"WEAE 2983 ce identification is performed, the first NEC tran8EdPER8084 & & treaming
data representing the speech signals received by the phone to the second NEC transceiver 20 in the
hearing aid 3, the hearing aid processor decoding the received data stream and processing the sound
according to the user profile for reproduction by 8 theZaudio receiver 23. NFC currently offers data
transfer rates of 106 kbits/s, 212 kbits/s and 424 kbits/s, which is sufficient for audio streaming. The

hearing aid transmif@A&hAdRAKE L6 N Eh dERRR MR dFE PUERR TR PaREBREE the
telephone handset warthie=MEC GWikchhin fissd BEG/ es tfanrtwdvaydcorasrauicd i drdaghaspeech is

carried only one-way, Soundy, I pasigylar sReeaBLIIOTL iRENERHAGAI] HSGhiBIckad YR DY the

normal microphones of the telephone handset. Some hearing aids 3 already implement
short-range inductivie $ERRRIRICHBRE f iy RSRYSrd B QR SIREHS iR|5RAenf e

5 allowing the use of the keys of the keyboard and of the display on the
mobile phone for selecting the NFC transceiver for output rather than the
loudspeaker 13 or vice versa. Alternatively, the mobiie controller may be
implemented as a suitable programme adapted for switching automati-
catly to the NFC transceiver 9 as output source, when the NFC trans-

10 ceiver 9 detects the presence of an NFC enabled hearing aid 3.
The processor 24 in the hearing aid 3 controls the second switch
25, and may select between audio signals from the microphone 22 and
signals from the second NFC transceiver 20 to be reproduced by the au-
dio receiver 23. This selection is preferably automatic in response to the
15  second NCF transceiver 20 in the hearing aid 3, e.g. when the hearing
aid user wants to make or. receive a call using the telephone and conse-
guently holds it against his ear. |
The effect of this arrangement is that speech signals received
via the GSM network (i.e. a call from another telephone or maobile
20 phone) may be transmitted from the mobile phone 2 to the hearing aid 3
via the first and second NFC transceivers 9 and 20, respectively, pro-
vided that they are within proper reception range of each other, i.e. not
more than 5-6 centimetres apart. The NFC protocol inherently has iden-
tification and handshaking codes for making the mobile phone 2 and the
2% hearing aid 3 aware of each other’s presence, and the mobile phone con-
trofler 11 may direct a digital audio stream to the hearing aid via the first
and the second NFC transceivers 9 and 20, respectively, either auto-
matically, when a suitable, NFC-enabled hearing aid 3 is detected by the
first NFC transceiver 9, or initiated by the user via the user interface {not
30 shown) of the mobile phone 2. Once identification is performed, the first
NFC transceiver 9 starts streaming data representing the speech signals
received by the phone to the second NFC transceiver 20 in the hearing
aid 3, the hearing aid processor deceding the received data stream and
processing the sound according to the user profile for reproduction by



10 second NFC transceiver 20 and antenna 21 in conjunction with existing hardware, e.g. allowing at
least some of: detection, pairing, audio streaming or data exchange to be performed using the existing
hardware. Though designed for 13.56 MHz the antennas 10 and 13 could readily be used for
communicatid¥fatietg 44 MHz and vice versa. Thus 15 no substantial modfiERdehidiifteshearing aid
hardware would be necessary. The system described above provides a significant advantage for
a hearing aid user when using a mobile phone 2, as he or she does not have to change any habits or
wear any intermediate devices apart from 20 the hearidg aid 3 when using the mobile phone 2.
Though the present invention takes its origin in the idea of easy short range streaming of audio, the

skilled person will réBfiseufiat GV &pe3: di tataWiantbhed@e datio e @otadasedal¥mitted this

way. Thus, data relading/) the sefiingsaeidthe heariag pidreauid seattilyheassuansmidachto and from
the hearing aid 3 via g mohilg 1glephon tZra%@H%ﬁ’ﬁ‘é’%‘é‘&é%@%%em“rﬁgﬁé% %fn%]%%%%wga?g'g software
and program settings” Also, a mobile phone could be used for In-situ fitting, sending a predetermined

signal to the hearindegriRiadise BBbikeFhenENalBlery el asests ditdIitamitthésignal or not,

e.g. by pressingsan eipee- 30 prigtalyykeyrom the-sebilephaite speashspeeahisacogitinr:of a verbal
response. 9 PATEI}IVE CLSAIM 1.Method for esétgg,llispié\r% I,}heak Fielgl Cacggpmunicag%% between an NFC

enabled mobile phoneyandogtﬂ Ec”gﬁg%%‘gg ﬁ%arlng a{‘id, said mathod comuﬁ’ﬁgi'r?g: 2) elfgcting in the

NFC enabled mobil&¥pHiheafsahrassppbsrarribe Eirmieambanftehid within inductive

communication range, b) paising theaNfE ©nabled  ragbjlambriede tieINFGeRramaddparing aid by

means of respect|V%é\lr§n§&£%%%%eA¥gﬁ%; may therefore be advantageous to implement the

10  second NFC transceiver 20 and antenna 21 in conjunction with existing
hardware, e.g. allowing at least some of: detection, pairing, audio
streaming or data exchange to be performed using the existing hard-
ware., Though designed for 13.56 MHz the antennas 10 and 13 could
readily be used for communication at e.g. 10 MHz and vice versa. Thus

15 no substantial modification of the hearing aid hardware would be neces-
sary.

The s'ystem described above provides a significant advantage for
a hearing aid user when using a mobile phone 2, as he or she does not
have to change any habits or wear any intermediate devices apart from

20 the hearing aid 3 when using the mobile phone 2.

Though the present invention takes its origin in the idea of easy
short range streaming of audio, the skilled person will realise that other
types of data than encoded audio data could be transmitted this way.
Thus, data relating to the settings of the hearing aid could readily be

25 transmitted to and from the hearing aid 3 via a mobile teiephone 2, thus
enabling remote update of the hearing aid software and program set-
tings. Also, a mobile phone couid be used for in-situ fitting, sending a
predetermined signal to the hearing aid via the mobile phone, allowing
the user to indicate hearing the signal or not, e.g. by pressing an appro-

30 priately key on the mobile phone, or as speech recognition of a verbal
response.



C) streaming data representing the speech signals received by the NFC enabled mobile phone towards
the hearing aid via the respective NFC transceivefwhen the NFC enabled hearing aid is present; and
d) directing data representing the speech signals received by the NFC enabled mobile phone towards
a speaker in the NFC enabled mobile phoBg.{.%r w} g audio signals when no NFC enabled
hearing aid is present. 2.Method according to claim I, whérein the step of pairing the NFC enabled
mobile phone to the NFC enabled hearing aid, as well as the data streaming, is performed using an
NFC communication protocol. 3.Method according to claim 1, wherein the step of transmitting the first
data representing thélsfreeiciosigiuitishivm teal\Hdkahahladrsatite pieredatherltrnsedbled hearing
aid is initiateenbyilexsiesiingral switable prageandarihe A Canaedaealigrrhene. 4.Method according
to claim 1, wherein the NFC enabled mobile phone connects to the NFC enabled hearing aid via the
respective NFC transceivers and starts streaming the audio signals as a wireless, digital data stream
to the NFC enabledahdatirgraidrvihe iN B aihabldietB @ ehabkethenpeiermeariaisNiadenadathe user
answers the call by iredsingidwitippioguisiies otonwricativserimierface on the NFC enabled mobile
phone and lifts the NFC enabled mobile phone up to the user's ear, close to where the NFC enabled
hearing aid is prese?t RHENGPERMNAE. FARSbRRG s @RmSie R NReanekind CeRfiRLAR&on (NFC)
with an NFC enableBsAobé BEBFEVEING @ NEESeMmunication protocol, and comprising: 10 a) a

NFC means for detecting the presence of the NFC enabled mobile phone within inductive
Communcation rando BRI B ARG pmerech soral deatis ) 1 NFE B

mobilé phone towards the hearing aid via the respective NFC transceiver when
the NFC enabled hearing aid is present; and

d) directing data representing the speech signals received by the NFC enabled
mobile phone towards a speaker in the NFC enabled mobile phone for outputting
audio signals when no NFC enabled hearing aid is present.

2. Method according to claim 1, wherein the step of pairing the NFC enabled mobile
phone to the NFC enabled hearing aid, as well as the data streaming, is performed using
an NFC communication protocol.

3. Method according to claim 1, wherein the step of transmitting the first data
representing the speech signais from the NFC enabled mobile phone to the NFC
enabled hearing aid is initiated by executing a suitable program in the NFC enabled
mobile phone.

4. Method according to claim 1, wherein the NFC enabled mobile phone connects
to the NFC enabled hearing aid via the respective NFC fransceivers and starts
streaming the audio signais as a wireless, digital data stream {o the NFC enabled
hearing aid when a call to the NFC enabled mobile phone is made, as the user answers
the call by pressing an appropriate bution on a user interface on the NFC enabled
mobile phone and lifts the NFC enabled mobile phone up to the user’s ear, close to
where the NFC enabled hearing aid is present and operating.

5. A hearing aid enabled for Near Field Communication (NFC) with an NFC enabled
mobile phone using an NFC communication protocol, and comprising:



c) a NFC transceiver for receiving a data stream representing the speech signals from the NFC
enabled mobile phone; d) a switch for directing sBtech signals picked up by the microphone towards
the speaker when no NFC enabled mobile phone is present, and for disabling the microphone and
processing streamed data representing the speech signals received by the NFC transceiver to send
the processed stream d th ea’\?kﬁ r-when the NFC enghled ile phone is present. 6.Hearing
aid according to clgaml%ﬁvfy] %}e@%?%m%#nﬁgggi gﬁ% Cgr%?}ha gﬁr%:ﬁaés’%% empc?oicee%%?gewith the
NFC enabled mobil‘éwpm'ohe Yhda s?rearlﬁrlur?g f)or%(r:%%er’e where the data stream representing the
speech signals is received from the NFC enabled mobile phone. 7.A Near Field Communication (NFC)
enabled mobile phohe® BUFHHSAG:2 & K8 Rleans for detecting the presence of a NFC enabled
hearing aid within inductive communication range; b) a speaker for outputting audio signals received
by the NFC enablehidiiie SRORESIES dPRMIEESiVAIRB &ioker SBPARHEPRIRSSATIRG NG)SRARHIG Birecting
data representing tHO3HEEIN<PRAs/FECERRIE BYIR® NFC enabled mobile phone towards the NFC
enabled hearing aid via the NFC transceiver, whereby streaming data representing the speech signals
received by the NF@)énswikstl fpoditecting sedsciesigtalwargkatieNBCenalitcabhengiinyvaidaihen the
NFC enabled hearisgesiissvdres et NE. N EGabisabiabimgibiten fropre seydo edid dotaddaliing teherein a
microphone picks upispagcinérent thre tesamygsticbosel datadrspidsentirgptherspepdr atgsaindependently
of said switch. 11 9diERedriablee Nibilephehe docmoing dpalasesédwhesaindthe pvtiteh

speaker when the NFC enabled mobile phone is present.

6. Hearing aid according to claim 5, wherein the NFC transceiver is handling a
handshake procedure with the NFC enabled mobile phone and a streaming procedure
where the data stream representing the speech signals is received from the NFC
enabled mobile phone.

7. A Near Field Communication (NFC) enabled mobile phone, comprising:

a) a NFC means for detecting the presence of a NFC enabled hearing aid within
inductive communication range;

b) a speaker for outputting audio signals received by the NFC enabled mobile
phone;

¢} a NFC fransceiver for data streaming;

d) a switch for directing data representing the speech signals received by the
NFC enabled mobile phone towards the NFC enabled hearing aid via the NFC
transceiver, whereby streaming data representing the speech signals received by
the NFC enabled mobile phone is sent towards the NFC enabled hearing aid
when the NFC enabled hearing aid is present.

8. NFC enabled mobile phone according fo claim 7, wherein a microphone picks up
speech from the hearing aid user, and said microphone operates independently of said
switch.



automatically starts streaming the audio signals as a wireless, digital data stream to the NFC enabled
hearing aid via the NFC means when the user anSwers a call by pressing an appropriate button on a
user interface on the NFC enabled mobile phone and places the NFC enabled mobile phone close to

the user's eag, wheygrie MEG SRARIRAREAEG Airbis e saiha1d RBRIARY switch

automatically starts streaming the audio signals as a wireless, digital data stream to the
NFC enabled hearing aid via the NFC means when the user answers a call by pressing
an appropriate button on a user interface on the NFC enabled mobile phone and places

the NFC enabled mobile phone close to the user’s ear, where the NFC enabled hearing
aid is present and operating.



