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DESCRIPTION

[0001] The invention relates to a hearing assistance system comprising an first hearing
assistance device to be worn at a first one of the user's ears for hearing stimulation of the first
ear and a second hearing assistance device to be worn at the second ear of the user for
hearing stimulation of the second ear, wherein both hearing assistance devices comprise a first
interface for wireless data exchange with each other in order to implement binaural system and
a second interface for wireless reception of an external data stream of external data stream
source, such as a phone device or a wireless microphone.

[0002] Typically, the interface for binaural communication, which may use an inductive link, is
a short range interface having a lower power consumption than the interface used for external
data stream reception, which may use, for example a 2.4 GHz technology, such as Bluetooth,
in order to act as a long range interface.

[0003] Typically, power consumption is an issue for ear level devices. Therefore, binaural
hearing assistant systems have been developed, wherein the external data stream is received
only by one of the devices via the long range interface and is forwarded to the other device via
the binaural short range interface.

[0004] US 2009/0296967 A1 relates to a binaural hearing aid system, wherein an audio
stream from a telephone device is transmitted via a short range inductive link to one of the
hearing aids and is forwarded via a second wireless link which is used by the haring aids to
exchange data to the other hearing aid.

[0005] US 2011/0059696 A1 relates to a binaural hearing aid system comprising two hearing
instruments and a body-worn audio gateway device which form a body area network, wherein
the audio gateway device acts as a master and the hearing instruments act as slaves, with the
audio gateway device being connected via a wireless link to a phone device. The audio stream
received by the master device is forwarded as an upstream signal to the slaves. In uplink may
be used not only for audio data transmission but also for changing the settings of the slave
devices by the master device.

[0006] US 2011/0033073 A1 relates to a binaural hearing system, wherein a bidirectional
wireless link between the two hearing aids as used to exchange information concerning the
battery charge status of each hearing aid in order to reduce power consumption of the hearing
aid having the lower remaining battery lifetime once the difference of the remaining battery
charges exceeds a certain limit.

[0007] US 8,041,066 B2 relates to a binaural hearing aid system, wherein one of the two
stereo channels received by one of the hearing aids via a wireless link is forwarded to the other
hearing aid via a wireless link.
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[0008] US 2010/0128907 A1 relates to a binaural hearing assistance system, wherein an
audio signal from a wireless microphone is transmitted to the hearing assistances devices,
wherein the link quality to each hearing assistance device is monitored, and wherein the signal
received via the better link is relayed via a binaural link to the other hearing assistance device.

[0009] EP 2 439 960 A1 relates to a binaural hearing aid system, wherein data is relayed from
one of the hearing aids to the other hearing aid if the other hearing aid does not receive the
data correctly from a data streaming device which transmits data to both hearing aids.

[0010] It is an object of the invention to provide for a binaural hearing assistance system
designed to receive an external data stream from an external data stream source, wherein the
battery lifetime is maximized. It is a further object to provide for a corresponding hearing
assistance method.

[0011] According to the invention, these objects are achieved by a hearing assistance system
as defined in claim 1 and a hearing assistance method as defined in claim 15, respectively.

[0012] The invention is beneficial in that, by monitoring the remaining battery lifetimes of both
hearing assistance devices and by switching the master-slave role in case that the asymmetry
in the remaining battery lifetimes (i.e. the battery charges) exceeds a given threshold, with the
hearing assistance device having the longer remaining battery lifetime (i.e. the higher battery
charge) forming the new master, the total use time of the system with one battery set can be
optimized by preventing the case that the battery of one of the hearing devices is discharged
quicker due to the higher power consumption of the device acting as the master, with the
master forwarding the external data stream to the hearing assistance device acting as the
slave.

[0013] Such role switching may occur in a "quasi-static" manner, for example after start up of
the hearing assistance devices, before entering a carrier detect mode of the hearing
assistance devices or at the set up of the link to the external data source, or it may occur
dynamically during reception and forwarding of the external data stream.

[0014] Preferred embodiments of the invention are defined in the dependent claims.

[0015] Hereinafter, examples of the invention will be illustrated by reference to the attached
drawings, wherein:

Fig. 1
is a block diagram of a hearing assistance device to be used in a hearing assistance
system according to the invention system;

Fig. 2
is block diagram of an example of a hearing assistance system according to the
invention in a first mode, wherein the right ear device acts as the master and the left ear
device acts as the slave; and
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Fig. 3
is a block diagram like Fig. 2, wherein the system is shown after switching of the master-
slave role.

[0016] In Fig. 1 is a block diagram of an example of a hearing assistance device 10 forming
part of a hearing assistance system according to the invention as shown in Figs. 2 and 3,
wherein one such device 10 is to be worn at a first ear of a user and a second one of such
device 10 is to be worn at the other ear of the user (the two devices are designated by 101 and
102 in Figs. 2 and 3).

[0017] Preferably, the hearing assistance device 10 is a hearing instrument, such as a BTE
(behind the ear), ITE (in the ear) or CIC (completely in the channel) hearing aid. According to
the example or Fig. 1, the hearing assistance device 10 is an electro-acoustic hearing aid
comprising a microphone arrangement 12 for capturing audio signals from ambient sound, an
audio signal processing unit 14 for processing the captured audio signals and an electro-
acoustic output transducer (loudspeaker) 16 for stimulation the user's hearing according to the
processed audio signals.

[0018] The hearing instrument 10 also comprises a first wireless interface 18 and a second
wireless interface 20. Typically, the first interface 18 is designed for a shorter range and a
lower power consumption than the second interface 20; accordingly, hereinafter the first
interface 18 also may be referred to as a "short-range interface" (or HIBAN interface), and the
second interface 20 may be referred to as a "long-range interface". The first interface 18
comprises an antenna 22 and a transceiver 24, and the second interface comprises an
antenna 26 and a transceiver 28.

[0019] The first interface 18 is provided for enabling wireless data exchange between the first
hearing instrument 101 and the second hearing instrument 102 via a wireless link 30 which
preferably is an inductive link which may operate, for example, in a frequency range of 6.765
MHz to 13.567 MHz, such as at 10.6 MHz. However, rather than being implemented as an
inductive link, the wireless link 30 in principle also could be far-field link requiring a lower power
consumption than the link of the second interface 20, such as a power optimized proprietary
digitally modulated link operating in the 2.4 GHz ISM band.

[0020] In particular, the first interface 18 may be designed to form part of a hearing instrument
body area network (HIBAN). In particular, the hearing instruments 101 and 102 may exchange
audio data and/or parameter settings/commands required for binaural operation of the two
hearing instruments 101, 102, with one of the hearing instruments acting as the master and
the other one acting as the slave according to a master-slave configuration.

[0021] The second interface 20 is provided for receiving an external data stream via a
wireless link 32 from an external data stream source 34 (hereinafter referred to also as
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"streamer"). Typically, the second interface 20 is adapted to operate in a frequency range of
0.38 GHz to 5.825 GHz, preferably at frequencies around 2.4 GHz in the ISM band. For
example, the second interface 20 may be a Bluetooth interface, a WLAN (WiFi) interface or a
GSM interface. It is to be noted that in principle the link 30 of the first interface 18 and the link
32 of the second interface 20 may have roughly the same range, in particular if they operate in
the same frequency band, such as in the 2.4 GHZ ISM band, with the link 30 of the first
interface 18 having a lower power consumption (e.g. due to a specific power reducing
protocol). However, even if the the link 30 of the first interface 18 and the link 32 of the second
interface 20 operate in the same frequency band, they need not have the same range; for
example, the link 30 of the first interface 18 may have a shorter range due to operation below
its maximum transmit power.

[0022] Preferably, the external data stream is an audio data stream which may be mono
stream or a stereo stream; alternatively or in addition the external data stream may include text
data. The external data stream source 34 may be, for example, a phone device, such as a
mobile phone or a DECT phone device, a music player, a HiFi set, a TV set or a wireless
microphone.

[0023] The hearing instrument 10 also may comprise a delay unit 36 for applying a certain
delay to the audio signal prior to being supplied to the output transducer 16 and a controller 38
for controlling operation of the hearing instrument 10, with the controller 38 acting on the signal
processing unit 14, the transceivers 24 and 28 and the delay unit 36.

[0024] The hearing instrument 10 also comprises a unit 40 for determining the charging status
of the battery 42 of the hearing instrument 10, which provides a corresponding battery charge
status signal to the controller 38.

[0025] In the example of Fig. 2, the hearing instrument 101 acts as a master and the hearing
instrument 102 acts as a slave. In such configuration, the master hearing instrument 101 is
configured to receive the external data stream via the link 32 and the long-range interface 20
from the streamer 34, whereas the long-range interface 20 of the slave hearing instrument 102
is deactivated in order to save power. The audio data received via the long-range interface 20
is supplied to the signal processing unit 14 in order to generate a processed audio signal which
is supplied to the speaker 16 via the delay unit 36. In addition, the audio data is received via
the long-range interface 20 is forwarded via the short-ange interface 18 and the short-range
link 30 to the slave hearing instrument 102, where it is received via the short-range interface
22 and is supplied to the signal processing unit 14 in order to generate a processed audio
signal which is supplied to the speaker 16 of the slave hearing instrument 102, without being
delayed by the delay unit 36 (i.e. the delay unit 36 of the slave hearing instrument 102 is
turned off)

[0026] The delay applied to the audio signal by the delay unit 36 of the master hearing
instrument 101 is set such that the delay of the audio signal extracted in the slave hearing
instrument 102 from the forwarded external data stream received via the short-range interface
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18 of the slave hearing instrument 102 relative to the audio signal extracted from the external
data stream received via the long-range interface 10 of the master hearing instrument 101 is
compensated; i.e. the delay is set such that the audio signal extracted from the external data
stream is supplied to the speaker 16 of the master hearing instrument 101 and to the speaker
16 of the slave hearing instrument 102 simultaneously.

[0027] In case of a mono audio stream the entire data stream is forwarded from the master
hearing instrument 101 to the slave hearing instrument 102, so that the same audio signal is
supplied to both ears of the user, whereas in case of a stereo audio stream only one channel is
forwarded from the master hearing instrument 101 to the slave hearing instrument 102, while
the other channel is used only by the master hearing instrument 101, so that one channel is
reproduced by the master hearing instrument 101 and the other channel is reproduced by the
slave hearing instrument 102.

[0028] In each of the hearing instruments 101, 102 the battery charge status is determined at
smoe points in time, e.g. periodically, via the unit 40 in order to provide the controller 38 with
periodically updated information concerning the battery charge status, such as every 15
minutes. In addition, the two hearing instruments 101, 102 at some points of time, e.g.
periodically, such as every 15 minutes, exchange such a battery charge status information via
the short range link 30, so that an asymmetry in the battery charge - and hence in the
remaining battery lifetimes - can be determined. Alternatively, the battery status information
exchange (and the previous the check of the battery status) could be aperiodic/heuristic: For
example, during a passive mode of the hearing instruments (in which the power consumption
is relatively low) regular data traffic via the short-range interface 18, e.g. synchronization traffic
or traffic of binaural algorithms, may be used to transport the battery status ("piggyback”), and
only if there is no ftraffic for a certain time period , e.g. 1 h, the battery status may be
exchanged actively, but at a lower interval than in an active mode. According to a further
alternative, in an active mode a static threshold might be used: for example, the exchange of
battery status information starts only once the battery charge of the master drops below a
certain threshold, such as 60%, or the interval of a periodic exchange of battery status
information is shortened once the battery charge of the master drops below a certain
threshold.

[0029] Once the asymmetry in the battery charge is found to exceed a given threshold, it is
decided by the system, i.e. by one of the hearing instruments 101, 102, that the master-slave
roles have to be switched, with the hearing instrument having the higher battery charge
(corresponding to the longer remaining lifetime) forming the new master after the role
switching and the hearing instrument having the lower battery charge (corresponding to the
shorter remaining battery lifetime) forming the new slave after role switching. The reason for
such role switching resides in the fact that operation of the long-range interface 20 involves a
higher power consumption than operation of the short-range interface 18, so that the hearing
instrument acting as the master has a higher power consumption than the hearing instrument
acting as the slave. Thus, by such battery charge induced role switching, the total operation
time of the system between two battery replacements can be extended.
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[0030] The situation after a role switch is shown in Fig. 3, according to which the hearing
instrument 102 now acts as the master and the hearing instrument 101 now acts as the slave,
with the new master hearing instrument 102 activating its long-range interface 20 for receiving
the external data stream via the link 32 from the streamer 34, whereas the long-range
interface 20 of the new slave hearing instrument 101 is deactivated.

[0031] According to one embodiment, the master hearing instrument periodically transmits the
information concerning the charging status of its battery 42 to the slave hearing instrument via
the short-range link 30, wherein the slave hearing instrument periodically compares its own
battery charging status to the battery charging status information received from the master
hearing instrument in order to decide whether role switching is already necessary and, if so,
the controller 38 of the slave hearing instrument initiates role switching, for example by
transmitting a corresponding message to the master hearing instrument via the short-range
link 30. According to this embodiment, the slave hearing instrument does not have to send its
own battery charging status information to the master hearing instrument.

[0032] According to an alternative embodiment, battery charge information is exchanged
bidirectionally, rather than unidirectionally, so that both the master hearing instrument and the
slave hearing instrument periodically transmit the respective battery charging status
information to the other hearing instrument; in this case, both hearing instruments are able to
determine the asymmetry of the remaining battery lifetime, and each of the hearing
instruments may initiate the role switching.

[0033] It is noted that the master-slave configuration of the hearing instruments 10 does not
necessarily relate to the low-power /short range wireless link 30 in general. Only the forwarded
traffic concerning the external data stream from the streamer 34 is necessarily handled in a
master-slave configuration / manner, other traffic via the short-range link 30 may also be
handled in a distributed, unsupervised way.

[0034] Several alternative examples concerning the manner how master-slave role switching
may be carried out are described below.

[0035] One option is to carry out role switching after start-up of the hearing instruments 10.
Such role switch after start-up implies that the state is persistent, i.e. the role of a device is
stored in non-volatile memory (flash memory) and restored at start-up/reboot. Alternatively, the
role/state may be non-persistent, i.e. only stored in volatile memory (RAM), in this case it would
rather be a role assignment after start-up than a role switch.

[0036] Anocther option is to carry out role switching before the long-range interface 20 of the
master hearing instrument enters a carrier detect mode. A still further option is to carry out role
switching at set up of the long-range interface 20 of the master hearing instrument before
streaming of the external data stream starts.



DK/EP 3031218 T3

[0037] As a further alternative to such "quasi-static" role switching, role switching may be
carried out dynamically during reception and forwarding of the external data stream by the
master hearing instrument. In this case, the role switch is initiated by the slave hearing
instrument or, alternatively, the slave hearing instrument is notified by the master hearing
instrument, via the short-range link 30, to initiate a role switch, and then the slave hearing
instrument activates its long-range interface 20 in order to receive the external data stream via
the long-range link 32 from the streamer 34, whereupon the external data stream received via
the long-range interface 20 of the slave hearing instrument is forwarded by the slave hearing
instrument via its short-range interface 18 to the master hearing instrument. The master
hearing instrument then confirms reception of the forwarded external data stream by sending a
corresponding message to the slave hearing instrument, whereupon a role switching transition
phase is started, during which the master hearing instrument fades the audio input from its
long-range interface 20 to its short-range interface 18 and the slave hearing instrument fades
its audio input from its short-range interface 18 to its long-range interface 20, with these two
fading actions being synchronized between the master hearing instrument and the slave
hearing instrument. After termination of the fading actions, the master hearing instrument
deactivates its long-range interface 20 and becomes the new slave hearing instrument, while
the former slave hearing instrument becomes the new master hearing instrument.

[0038] In case that the external data stream contains a stereo signal, the slave hearing
instrument, when the role switch has been initiated, may forward only one of the two stereo
channels to the master hearing instrument.

[0039] During the fading actions in both hearing instruments 10 a respective delay has to be
applied by the delay unit 36 of each hearing instrument in order to compensate for the delay
between the audio stream received via the long-range interface 20 and the forwarded external
audio stream received via the short-range interface 18.

[0040] Generally, the external data stream provided by the streamer 30 may be transmitted as
a broadcast stream, as a multicast stream or as an anycast stream. While all of these three
options apply to quasi-static role switching, dynamic role switching requires a multicast stream.

[0041] In case of a mono audio stream, the power saving potential may be higher, since
reception of a stereo stream by the master hearing instrument may cost more power than
reception of a mono stream.

[0042] While the examples discussed so far primarily relate to an active streaming state of the
system, in which an external data stream is provided by the streamer 34, the master-slave role
switching concept is beneficial also in a passive state of the system during which no streaming
is active, i.e. with the streamer 34 being inactive or with no streamer being present at all within
the range of the long-range interfaces 20. In such passive state the master hearing instrument
operates its long-range interface 20 in a carrier detect mode in order to detect reception of an
external data stream, while the long-range interface 20 of the slave hearing instrument is
deactivated. Also in the passive state the respective battery charge status is monitored
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periodically in order to switch the master-slave role once the asymmetry in the battery charge
is found to exceed the threshold value.

[0043] In other embodiments, additional short range (e.g. HIBAN) nodes could be included:
For example, a remote control device having a larger battery could handle the passive mode
(wherein there is no streaming) and assign the master role to one of the hearing instruments
after carrier detection.
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Patentkrav

1. Hereapparatindretning omfattende et forste hgreapparat (10, 101), der skal
baeres i det fagrste af en brugers grer for hgrelsesstimulering af det farste gre, og
en anden hgreapparatindretning (10, 102), der skal beeres i det andet af brugerens
grer for at hgrelsesstimulering af det andet gre,

hvor hver hgreapparatindretning omfatter en ferste greenseflade (18) til tradlgs
dataudveksling mellem den fgrste hgreapparatindretning og den anden
hareapparatindretning og en ande graenseflade (20) til tradlgs modtagelse af en
ekstern datastregm (32) fra en ekstern datastrgmkilde (34),

hvor hver hgreapparatindretning er indrettet til gentagne gange at udveksle
information vedrgrende ladestatus for batteriet (42) i den respektive
h@reapparatindretning med den anden hgreapparatindretning for at overvage de
resterende batteritider,

hvor hver hgreapparatindretning er indrettet til at deaktivere, nar den fungerer som
slave for en master-slave-konfiguration, sin anden greenseflade og til at modtage,
nar den virker som master i en master-slave-konfiguration, den eksterne
datastrgm via sin anden graenseflade samt at videresende den modtagne eksterne
datastrem via sin forste graenseflade til den anden hgreapparatindretning, der
fungerer som slave,

og hvor hgreapparatindretningerne er indrettet til at skifte master og slave-rolle i
tilfeelde af, at asymmetrien i batteriladningen overskrider en given teerskelveerdi,
idet hgreapparatindretningen, der har den hgjeste batteriladning, udger den nye

master efter rolleomskiftning .

2. System ifglge patentkrav 1, hvor den farste greenseflade (18) er udformet til et
lavere stremforbrug end den anden graenseflade (20), hvor
hgreapparatindretningerne er indrettet til at udveksle informationen om ladestatus
for batteriet via deres forste greenseflader , og hvor hver hgreapparatindretning
(10) er indrettet til at aktiveres, nar den virker som master (101) i perioder hvor der
ikke modtages nogen ekstern datastrgm, sin anden graenseflade (20) i en
baererdetekteringstilstand for at registrere modtagelse af den eksterne datastrgm,

mens den anden graenseflade til hgreapparatindretningen (10), der fungerer som
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slave (102), deaktiveres.

3. System ifglge et af de foregaende patentkrav, hvor den eksterne datastrgm (32)
er en lyddatastrem, hvor den eksterne datastreamskilde (34) er en
telefonindretning, en musikafspiller, en tradlgs mikrofon, et tv-apparat eller et HiFi-
seet, hvor hver hgreapparatindretning (10) omfatter en forsinkelsesenhed (36) til
kompensering af forsinkelsen af et lydsignal udtaget fra den fremsendte eksterne
datastrgm (30) modtaget via den fgrste graenseflade (18) i forhold til et lydsignal
udtaget fra den eksterne datastregm (32) modtaget via den anden graenseflade, og
hvor hver hgreapparatindretning er indrettet til at have forsinkelsesenheden virke
pa lydsignalet, der ekstraheres fra den eksterne datastregm, der modtages via den

anden graenseflade, nar den fungerer som master (101).

4. System ifglge et af de foregaende patentkrav, hvor den anden greenseflade (20)
er indrettet til at fungere ved en frekvens omkring 2,4 GHz i ISM-bandet, hvor den
anden greenseflade (20) er en Bluetooth-, GSM- eller WLAN-greenseflade.

5. System ifglge et af de foregaende patentkrav, hvor den farste greenseflade (18)
er indrettet til at anvende et induktivt link, hvori den farste greenseflade (18) er
indrettet til at fungere i et frekvensomrade pa 6,765 MHz til 13,567 MHz, fortrinsvis
ved 10,6 MHz , og hvor den farste graenseflade (18) er indrettet til at udgere en

del af et hgreapparats kropsarealnetveerk.

6. System ifglge et af de foregaende patentkrav, hvor den eksterne datastrgmkilde
(34) er indrettet til at transmittere den eksterne datastrem (32) som en eventuel

strem, en udsendestrgm eller en multicast-strem.

7. System ifglge et af de foregaende patentkrav, hvor hver hgreapparatindretning
(10) er indrettet til at initiere rolleomskiftning til master og slave efter opstart af
indretningen, inden der skiftes til en baererdetekteringstilstand pa den anden
greenseflade (20) eller ved opseetning af den anden graenseflade (20) til tradlgs

modtagelse af en ekstern datastrem (32) for streaming af den eksterne datastregm
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startes.

8. System ifglge et af patentkravene 1 til 5, hvor den eksterne datastrgmskilde
(34) er indrettet til at transmittere den eksterne datastream (32) som en multicast-
strem, og hvor hver hgreapparatindretning (10) er indrettet til at initiere
rolleomskiftning til master og slave i peroder, hvor den eksterne datastrem
modtages via hgreapparatets anden graenseflade (20), der fungerer som master
(101), og videresendes via den fegrste greenseflade (18) til
hgreapparatindretningen, der virker som slave (102), hvor hver
hgreapparatindretning (10), nar den virker som slave (102), og nar
rolleomskiftningen er blevet initieret, er indrettet til at aktivere sin anden
graenseflade (20) under en rolleomskiftningsfase, til modtagelse af den eksterne
datastregm (32) og videresendelse af den eksterne datastrgm til den anden
hgreapparatindretning (101), og hvor hgreapparatindretningen, der virker som
master(101), er indrettet til fortsat at videresende den modtagne eksterne
datastrem via sin fgrste greenseflade til den anden hgreapparatindretning, der
virker som slave og sende en kvitteringsbekreeftelsesmeddelelse til
hgreapparatindretningen, der virker som slave, efter at have modtaget den
eksterne datastrem via sin farste greenseflade fra hgreapparatindretningen, der
virker som slave, hvor hgreapparatindretningen (10), der virker som slave (102), er
indrettet til at deempe lydoutput fra sin farste graenseflade (18) til sin anden
graenseflade (20) under rolleomskiftningsfasen, hvor hgreapparatindretningen, der
fungerer som master (101) er indrettet til at deempe lydoutput fra sin anden
graenseflade til sin fagrste graenseflade under rolleomskiftningsfasen, hvor
hgreindretningens deempningsaktion, der fungerer slave, og deempningsaktionen,
der fungerer som master, er synkroniseret, og hvor hgreapparatindretningen, der
virker som master, deaktiverer sin anden greenseflade og begynder at fungere
som den nye slave og hgreapparatindretningen, der fungerer som slave, begynder

at fungere som den nye master.

9. System ifglge et af de foregaende patentkrav, hvor hver hgreapparatindretning
(10) er indrettet til gentagne gange at transmittere, nar den fungerer som master

(101), oplysninger om opladningsstatus for sit batteri til den anden
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4

hareapparatindretning, der virker som slave (102), og hvor hver
hareapparatindretning er indrettet til gentagne gange at sammenligne sin

100 Dbatteristatus med batteristatusinformationen fra hgreapparatindretningen, der
virker som master, for at bestemme, om asymmetrien i den resterende
batterilevetid overstiger den givne teerskelveerdi og i givet fald at indlede neevnte
rolleomskiftning med hgreapparatindretningen, der fungerer som slave, ikke
sender data vedrgrende opladningsstatus for dens batteri til den anden

105 hgreapparatindretning, der fungerer som master.

10. System ifelge et af patentkravene 1 til 8, hvor hver hgreapparatindretning (10)
er indrettet til gentagne gange at transmittere, bade nar den virker som master
(101) eller som slave (102), oplysninger om opladningsstatus for sit batteri til den
110  anden hgreapparatindretning som slave, og hvor hver hgreapparatindretning er
indrettet til gentagne gange at sammenligne, bade nar den fungerer som master
eller som slave, sin batteristatus pa batteristatusinformationen modtaget fra den
anden hgreapparatindretning for at bestemme, om asymmetrien i de resterende
batteritider overstiger den givne teerskelveerdi og i givet fald at indlede naevnte

115  rolleomskiftning.

11. System ifelge et af de foregaende krav, hvor hgreapparatindretningerne er

elektroakustiske hgreapparater (10).

120 12. 12. System ifglge et af de foregaende krav, hvor hver hgreapparatindretning
(10, 101, 102) er indrettet til periodisk at udveksle information vedrgrende
opladningsstatus for batteriet (42) i den respektive hgreapparatindretning med den
anden hgreapparatindretning for periodisk at overvage de resterende
batterilevetider, hvor intervallet for den periodiske udveksling af

125  batteriladningsstatusinformation er forkortet, nar batteriladningen i
hgreapparatindretningen (10, 101, 102), der fungerer som master, er faldet under
en teerskelveerdi, hvor intervallet for den periodiske udveksling af
batteriladningsstatusinformation forleenges i perioder, hvor der ikke modtages
ekstern datastrgm fra hgreapparatindretningerne (10, 101, 102), hvor der i tider,

130  hvor der ikke modtages ekstern datastrgm fra hgreapparatetindretningerne (10,
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101, 102), synkroniseringsdatatrafik eller binaural dataudvekslingstrafik via den
forste greenseflade (18) bruges til at gentage udveksling af oplysninger om
opladningsstatus for batteriet (42) i den respektive hgreapparatindretning med den
anden hgreapparatindretning, og hvor der i perioder, hvor der ikke modtages
ekstern datastrgm fra hgreapparatindretningerne (10, 101, 102) og nar der ikke
har vaeret nogen synkronisering af datatrafik eller binaural dataudvekslingstrafik
via den fgrste greenseflade (18) i en bestemt periode, udveksles periodisk
information med hensyn til ladestatus for batteriet (42) i den respektive

hgreapparatindretning med den anden hgreapparatindretning.

13. System ifglge et af kravene 1 til 11, hvor hver hgreapparatindretning (10, 101,
102) er indrettet til gentagne gange at udveksle information vedrgrende
opladningsstatus for batteriet (42) i den respektive hgreapparatindretning med den
anden hgreapparatindretning, nar batteriladningen i hgreapparatindretningen, der
fungerer som master, er faldet under en teerskelveerdi, og hvor den fgrste
greenseflade (18) er indrettet til at fungere ved en frekvens omkring 2,4 GHz i ISM-
bandet ved anvendelse af en protokol, der kraever mindre stremforbrug end den,
der anvendes af den anden graenseflade (20), nar den modtager den eksterne
datastrgm (32).

14. System ifelge et af de foregaende patentkrav, hvor den farste greenseflade

(18) er udformet til et kortere omrade end den anden greenseflade (20).

15. Fremgangsmade til at yde hgreassistance til en bruger, der beerer en fgrste
hgreapparatindretning (10, 101) i det ferste af brugerens grer og en anden
hgreapparatindretning (10, 102) i det andet af brugerens grer, hvor hver
hgreapparatindretning omfatter en forste greenseflade (18) til tradlgs
dataudveksling mellem den farste hgreapparatindretning og den anden
hgreapparatindretning i en master-slave-konfiguration og en anden graenseflade
(20) til tradles modtagelse af en ekstern datastrem (32) fra en ekstern
datastremskilde (34), hvilken metode omfatter:

Tildeling af masterrollen til en af h@reapparatindretningerne og slaverollen

til den anden af hgreapparatindretningerne, hvor hgreapparatindretningen,
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der fungerer som master, modtager den eksterne datastregm via sin anden

165 greenseflade og videresender den modtagne eksterne datastrem via sin
fgrste graenseflade til hgreapparatindretningen, der fungerer som slave,
hvor hgreapparatindretningen, der fungerer som slave, modtager den
fremsendte eksterne datastram (30) via sin farste greenseflade og
deaktiverer sin anden graenseflade,

170 gentagne gange at forsyne mindst en af hgreapparatindretningerne med
oplysninger om opladningsstatus for batteriet (42) i hver
hgreapparatindretning for at overvage de resterende batterilevetider,
Skifte master- og slaverolle i tilfeelde af, at asymmetrien i batteriladningen
overstiger en given teerskelvaerdi, hvor hgreapparatets indretning har den

175 hgjere batteriladning, der danner den nye master efter rolleomskiftning.
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