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Description

[0001] The presentdisclosure relates to an audio system for audio streaming and associated method. More specifically,
the present disclosure describes a method and audio system for transmitting wireless audio streams, in particular to
hearing device(s).

BACKGROUND

[0002] Wireless communication to and from hearing devices has been increasing in continuation of the developments
within wireless communication technology. In a crowded environment where audio is distributed to the crowd, for example
in an airport or in a movie theatre, it is known to stream audio via a telecoil solution having a limited bandwidth with
limited possibilities of separating different audio streams.

[0003] Digital solutions of audio streaming have enhanced possibilities for broadcasting audio. However, the range of
a single transmitter unit transmitting an audio stream is limited, thus there is a need for a method that allows reception
of the same audio stream from different transmitter units.

[0004] WO 2004/110099 relates to a hearing aid wireless network and provides a hearing aid comprising a transceiver
for interconnection of the hearing aid with a wireless network for communication with a plurality of other devices, and a
communication controller that is adapted for controlling data exchange through the network in accordance with a simple
network protocol.

[0005] GB 2463 277 relates to a wireless communication system for a karaoke wireless microphone operating within
a predetermined frequency band.

[0006] WO 2012/049311 relates to a hearing device and a method of compensating a frequency difference between
a transmitter and receiver. Hereby a compensation of the differences between the oscillator crystal in a transmitting
participant and the oscillator crystal in a receiving participant in a wireless network is provided.

[0007] US 2013/0042291 relates to streaming audio visual content simultaneously to different topologies on a wireless
adapter. A source of video data may be coupled to a plurality of sinks using a wireless branch device with more than
one connector.

[0008] US 2012/0260295 relates to a wireless audio dissemination system. A wireless audio dissemination system
includes a plurality of television monitors configured to display video content from a media source coupled thereto. The
system further includes a plurality of transmitters coupled to an associated one of the plurality of television monitors and
configured to propagate a wireless broadcast stream including audio content corresponding to video content displayed
on the associated television monitor.

[0009] Theinternetarticle "GSM Handover or Handoff by lan Poole (http://www.radio-electronics.com/info/ cellulartele-
comms/gsm_technical/handover-handoff.php) teaches various handover concepts for multiple base station wireless
transmitters to a moving mobile handset in a cellular GSM network.

[0010] The limited battery power of hearing devices however requires ways of minimizing data transmission from the
hearing device, in an effort to prolong battery life. Hence the shift from receiving the audio stream from one transmitter
unit to receiving the same audio stream from an alternative transmitter unit, demands that the transmission of data from
the hearing device is eliminated or seriously minimized.

[0011] Thus, there is a need for an audio system that provides audio streaming to a moving user, without relying on
transmission of data back and forth between the audio system and the hearing device during handover between a first
and second transmitter unit.

SUMMARY

[0012] Accordingly, a method for transmitting wireless audio streams to one or more hearing devices in an audio
system comprising a first transmitter unit comprises the sequence of steps defined in claim 1.

[0013] Also disclosed is an electromagnetic signal for transmitting wireless audio streams to one or more hearing
devices according to the set of features defined in claim 6.

[0014] Also disclosed is an audio system for transmitting wireless audio streams to one or more hearing devices
comprising the set of features defined in claim 10.

[0015] Also disclosed is a transmitter unit for transmitting wireless audio streams to one ore more hearing devices
comprising the set of features defined in claim 12.

[0016] While receiving at a hearing device an audio stream from a transmitter unit, the user of the hearing device may
move away from the transmitter unit or something may interfere with the signal, thus causing the signal strength to
decrease. Eventually this may lead to total loss of the signal and failure to receive the audio stream. Enabling the hearing
device to switch to, and receive the audio stream, from an alternative transmitter unit, is provided by transmitting pilot
packages from the transmitter units.
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[0017] Receiving, at a hearing device, pilot packages from other transmitter units transmitting the same audio stream
as the hearing device is already receiving, provides an ability to seamlessly switch to receiving the audio stream from
an alternative transmitter unit from the beginning of a subsequent such as the following or next audio frame. This is
achieved by transmitting pilot packages comprising information of what channel to receive the first audio package of a
subsequent such as the following or next audio block, when to receive it, and which transmitter unit to receive it from.
[0018] Thereby the need for transmitting data from the hearing device is eliminated or at least reduced, thus reducing
power consumption and enhancing battery life of the hearing device. Further, it enables shift to receiving from an
alternative transmitter unit to be performed without loss of data.

[0019] Itis an advantage of the present invention that simple switching between different transmitter units is provided.
[0020] Further, provision of a primary pilot package enables simpler and less power-consuming handover.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021] The above and other features and advantages of the present invention will become readily apparent to those

skilled in the art by the following detailed description of exemplary embodiments thereof with reference to the attached
drawings, in which:

Fig. 1  schematically illustrates use of an exemplary audio system,

Fig. 2  schematically illustrates an exemplary audio system,

Fig. 3  schematically illustrates an exemplary electromagnetic signal,

Fig. 4  schematically illustrates different audio blocks,

Fig. 5 is a flow diagram of an exemplary method according to the invention,
Fig. 6 schematically illustrates an exemplary audio package, and

Fig. 7 schematically illustrates an exemplary pilot package.

[0022] The figures are schematic and simplified for clarity, and they merely show details which are essential to the
understanding of the invention, while other details have been left out. Throughout, the same reference numerals are
used for identical or corresponding parts.

DETAILED DESCRIPTION

[0023] The present invention relates to a method and an audio system capable of transmitting or streaming audio
stream(s) representing audio track(s) to hearing devices.

[0024] In an audio system, one or more transmitter units are configured for broadcasting or transmitting an audio
stream, e.g. to one or more hearing devices. A transmitter unit transmits one or more audio streams. A transmitter unit
is identified by a transmitter unit address.

[0025] An audio track is an audible signal. Exemplary audible signals are an airport call, a movie sound track, speech
or a piece of music.

[0026] An audio stream is an electromagnetic signal representative of an audio track. An audio stream is represented
by a number of audio blocks each comprising one or more audio packages. An audio package comprises a finite part
of an audio stream. Further explanation of an audio stream can be found in Fig. 3 and the accompanying description.
[0027] An audio block comprises one or more audio packages. An audio block comprises one or more primary audio
packages and/or one or more secondary audio packages. A secondary audio package constitutes a copy of a primary
audio package allowing a hearing device to recover lost packages. Further, an audio block comprises first audio packages
and/or second audio packages for example constituting audio stream data for a left or a right ear, respectively. An audio
block comprises a first primary audio package and/or a second primary audio package. Further, a first secondary audio
package and/or a second secondary audio package are included in the audio block(s). Sending the same audio data in
two or more audio packages provides improved quality of sound at the receiver. Further explanation of audio blocks and
audio packages can be found in Fig. 4 and the accompanying description.

[0028] An audio stream comprises a number of pilot packages. A pilot package comprises information about a sub-
sequent such as the following or next audio block.

[0029] An audio frame comprises an audio block with one or more audio packages, and one or more pilot packages
including a primary and/or a secondary pilot package. An audio frame may comprise a tertiary pilot package to further
improve handover between transmitter units. An audio block may have a length between 0.240 ms and 8.0 ms, such as
in the range from 0.380 ms to 6.8 ms, such as in the range from 2.0 ms to 3.5 ms, e.g. 2.85 ms. An illustrative example
of an audio frame can be found in Fig. 3 and the accompanying description.

[0030] An audio stream may comprise an audio stream identifier, which may comprise one or more elements such as
audio track identification, transmitter unit address, audio group identification etc. Audio track identification may enable
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selection of audio streams representative of the same audio track, and audio group identification may identify a certain
group of audio tracks or audio streams e.g. an audio group may be audio tracks in the same or similar language, e.g.
English, Danish or Chinese.

[0031] An audio package comprises transmitter unit address of the transmitter unit transmitting the audio package,
thus enabling the hearing device to sort out audio packages sent from other transmitter units.

[0032] A pilot package comprises information enabling receipt of a subsequent such as the following or next audio
block from the transmitter unit sending the audio stream in question. A pilot package comprises one or more time offsets
indicative of timing between packages and/or audio blocks in the audio stream. Further, a pilot package comprises a
channel identifier. A channel identifier indicates the channel of audio package(s) in a subsequent such as the following
audio block. Even further, a pilot package comprises transmitter unit address and/or audio stream identifier. A pilot
package may comprise network identifier or other data indicative of a group of transmitter units, thereby enabling a
hearing device to select or limit searching for pilot packages of a group of transmitter units. A pilot package from a
transmitter unit enables a hearing device to receive a subsequent such as the following audio block from the transmitter
unit in question by configuring the hearing device in accordance with information comprised within the received pilot
package. A primary pilot package in an audio block comprises transmitter unit address, a primary time offset, and a
channel identifier of the first primary audio package of a subsequent such as the following audio block. A secondary
pilot package in an audio block comprises transmitter unit address, a secondary time offset, and a channel identifier of
the first primary audio package of a subsequent such as the following audio block.

[0033] A time offset comprised within the pilot package indicates the time of transmittal of a subsequent such as the
following audio block. The time offset is, for example, the time from start of transmission of the pilot package to the time
of start of transmission of the following audio block and/or to the time of start of transmission of an audio package in the
following audio block. An illustrative example of the time offset can be found in Fig. 3 and the accompanying description.
[0034] The channel identifier comprised within the pilot package, is indicative of the channel where a subsequent such
as the following audio block is transmitted. A channel may be a known frequency.

[0035] The transmitter unit address comprised within the pilot package is transmitter unit address of the transmitter
unit from where the pilot package was transmitted, thus enabling the hearing device to identify the transmitter unit from
where it may receive following audio packages corresponding to the pilot package in question.

[0036] An audio frame has a time duration or period length T. T may be defined as being from start of transmission
of an audio block to the start of transmission of the following audio block. T may be defined as being the time from start
of transmission of the first primary audio package of the first audio block to the start of transmission of the first primary
audio package of the second audio block. The period length T may be fixed e.g. be a time of between 2 ms and 20 ms,
such as between 5 ms and 12 ms or such as between 6 ms and 10.2 ms, or between 6 ms and 6.5 ms, or between 7.2
ms and 7.7 ms, or between 9.8 ms and 10.2 ms. A long period length T may be beneficial for providing increased
possibility of power saving in a hearing device, as a long period length T provides for a long duration where the receiver
may be switched off. However, a long T leads to an increased latency, meaning that a long T is not sufficient if the audio
needs to be synchronized with e.g. a movie. Hence a short T is beneficial if the audio is to be synchronized with another
input, or is to be happening as close to real time as possible.

[0037] The audio system comprises a first transmitter unit and optionally a second transmitter unit or optionally any
number of a plurality of transmitter units. See e.g. transmitter units of Fig. 1 for an illustrative example of an audio system
comprising a plurality of transmitter units.

[0038] Transmittingand receiving the wireless audio stream is achieved by using wireless technology, thus transmitting
audio blocks at one or more frequencies, e.g. in the range from 2.4 GHz to 2.5 GHz, in the range from 800 MHz to 1
GHz, in the range from 3.6 GHz to 3.7 GHz, and/or in the range from 4.9 GHz to 5.9 GHz.

[0039] A pilot package is sent on a pilot channel. Pilot packages are transmitted on pilot channels selected from one
or more available channels. The pilot channel for a pilot package may be selected from a subset of available channels,
thus further reducing load on the hearing device during search for available transmitter units, by allowing the hearing
device to only need to listen for pilot packages of alternative transmitter units at known channel(s). The channel(s) for
pilot packages may be at one or more frequencies, e.g. in the range from 2.4 GHz to 2.5 GHz, in the range from 800
MHz to 1 GHz, in the range from 3.6 GHz to 3.7 GHz, and/or in the range from 4.9 GHz to 5.9 GHz.

[0040] Pilot package(s) may be transmitted in the same frequency range as audio blocks. Alternatively, pilot packages
may be transmitted in a different frequency range than audio blocks and/or by using a different modulation scheme.
[0041] Transmission of pilot packages may be performed using a frequency hopping scheme, i.e. the pilot channel
may be selected according to a frequency hopping scheme between three or more channels. The frequency hopping
scheme may be random or pseudo-random or predetermined.

[0042] The method for transmitting wireless audio streams comprises transmitting a first secondary pilot package, e.g.
in the first audio frame. The first secondary pilot package comprises transmitter unit address of the first transmitter unit,
i.e. the transmitter unit from where it was transmitted, a first secondary time offset, and/or a channel identifier of an audio
package, such as the first primary audio package, of the second audio block. Provision of a secondary pilot channel
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enables faster switching between transmitter units, which leads to improved sound quality experienced by a moving user.
[0043] The first secondary time offset is indicative of time offset between the first secondary pilot package and an
audio package, e.g. the first primary audio package, of the second audio block.

[0044] Transmission of a secondary pilot package enhances the possibility of a hearing device listening to another
transmitter unit to be able to receive a pilot package, since either one may be transmitted concurrently with the audio
blocks sent from the other transmitter, or at a time period when the receiver of the hearing device is turned off. Thus
faster switching or handover between transmitter units is provided for.

[0045] Selecting secondary time offsets, e.g. selecting the first secondary time offset may be based on a predetermined
offset scheme, a random offset scheme, or a pseudo-random offset scheme. Transmitting the secondary pilot package
at times that are not fixed in respect to the audio block or primary pilot package further enhances the possibility of a
hearing device searching for possible alternative transmitter units to receive a pilot package of a transmitter unit trans-
mitting a desired audio stream.

[0046] It may be beneficial to wait for a certain time after transmitting the primary pilot package before transmitting
the secondary pilot package to improve the chances of a hearing device being able to receive a pilot package. Thus,
the time difference between a primary and a secondary pilot package, e.g. the time difference between the first primary
pilot package and the first secondary pilot package, may be selected to be larger than a first time threshold. The first
time threshold (Tdif,min) may be a percentage of the period length T. The first time threshold (Tdif,min) may be in the
range from 0.05T t0 0.8T, suchas 0.20T, 0.25T, 0.30T, 0.40T, 0.50T, 0.60T or any ranges there between. In an exemplary
method, the first time threshold (Tdif,min) is selected to be larger than 0.5T. The first time threshold (Tdif,min) may be
larger than the length of an audio block.

[0047] The first audio block may comprise a second primary audio package. The second primary audio package may
comprise transmitter unit address.

[0048] Transmitting a firstaudio block may comprise transmitting a second primary audio package. The second primary
audio package may comprise transmitter unit address of the first transmitter unit, i.e. the transmitter unit from where it
was transmitted. Further, the first audio block may comprise secondary audio package(s) constituting a copy of the
primary audio package(s), and allowing for recovering packages which have been dropped. First and second audio
packages enables provision of audio data to the left and right ear respectively, thus providing transmission of audio in
stereo. All audio packages (first, second, primary, secondary) transmitted from the first transmitter unit may comprise
transmitter unit address of the first transmitter unit, i.e. the transmitter unit from which they were transmitted.

[0049] A pilot package may comprise an audio stream identifier. The audio stream identifier may be indicative of the
audio track within the audio stream, allowing a hearing device receiving the pilot package to identify the audio track of
the audio stream corresponding to the received pilot package. The audio stream identifier and/or a network identifier
and/or other data indicative of a group of transmitter units in the pilot package may allow the hearing device to only
consider switching to alternative transmitter units that transmits one of a group of specific audio streams, e.g. the same
audio track as the hearing device is already receiving.

[0050] In an exemplary audio system, a plurality of audio streams comprising a number of different audio tracks is
transmitted. The hearing device is provided with information of an audio stream from receiving the corresponding pilot
package. When the hearing device wishes to switch to receiving from an alternative transmitter unit, the hearing device
examines the audio stream identifiers comprised within the received pilot packages, the hearing device thus ensures
that switching is performed so as to receive the correct audio track from an alternative transmitter unit, i.e. the audio
track which is already being received from the first transmitter unit.

[0051] The method is utilized by transmitting an electromagnetic signal in accordance with the method as described.
[0052] The electromagnetic signal comprises a plurality of audio blocks, including a first audio block in a first audio
frame and a second audio block in a second audio frame following the first audio frame. Audio blocks of the electromagnetic
signal, e.g. the first audio block and the second audio block, each comprise one or more audio packages including a
first primary audio package.

[0053] The electromagnetic signal comprises a first primary pilot package in the first audio frame. The first primary
pilot package and the first primary audio package of the second audio block are separated by a first primary time offset.
[0054] The first primary pilot package comprises a transmitter unit address, the first primary time offset, and a channel
identifier of the first primary audio package of the second audio block.

[0055] The electromagnetic signal comprises a first secondary pilot package in the firstaudio frame. The first secondary
pilot package and the first primary audio package of the second audio block are separated by a first secondary time
offset. The first secondary pilot package comprises a transmitter unit address, the first secondary time offset and a
channel identifier of the first primary audio package of the second audio block.

[0056] Transmission of an audio stream as described is performed by a transmitter unit or an audio system comprising
one or more transmitter units.

[0057] An audio system for transmitting wireless audio streams comprises a first transmitter unit configured for trans-
mitting audio blocks. Each audio block includes one or more audio packages including a first primary audio package.
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The first primary audio package comprises a transmitter unit address of the respective transmitter.

[0058] The first transmitter unit is configured to transmit a first audio block in a first audio frame. The first audio block
comprises a first primary audio package, and the first primary audio package comprises a transmitter unit address of
the first transmitter unit.

[0059] The first transmitter unit is further configured to transmit a first primary pilot package. The first primary pilot
package comprises a transmitter unit address of the first transmitter unit, a first primary time offset, and a channel
identifier of a first primary audio package of a second audio block in a second audio frame.

[0060] The first transmitter unit is further configured to transmit the first primary audio package of the second audio
block at a start time depending on the first primary time offset and the channel identifier.

[0061] The second audio block is thus transmitted from the first transmitter unit on a channel according to the channel
identifier comprised within the first primary pilot package, and at a time in accordance with the first primary time offset
comprised within the first primary pilot package. Thereby a hearing device receiving the first primary pilot package is
able to receive the second audio block based on information in the primary pilot package.

[0062] The first primary time offset and primary time offsets in general may be fixed or randomly or pseudo-randomly
selected. However, whether fixed or randomly or pseudo-randomly selected, the time of transmitting the second audio
block is known when transmitting the first primary pilot package. In an exemplary method and audio system, the (first)
primary pilot package follows directly after the audio block.

[0063] The first secondary time offset and secondary time offsets in general may be randomly or pseudo-randomly
selected. However, whether fixed or randomly or pseudo-randomly selected, the time of transmitting the second audio
block is known when transmitting the first secondary pilot package.

[0064] The audio systemmay comprise asecond transmitter unit, wherein the second transmitter unitmay be configured
to transmit a first audio block in a first audio frame.

[0065] The first audio block may comprise a first primary audio package, and the first primary audio package may
comprise transmitter unit address of the second transmitter unit.

[0066] The second transmitter unit may further be configured to transmit a first primary pilot package. The first primary
pilot package may comprise transmitter unit address of the second transmitter unit, a first primary time offset, and channel
identifier of a first primary audio package of a second audio block in a second audio frame. The second transmitter unit
may further be configured to transmit the first primary audio package of the second audio block at a start time depending
on the first primary time offset and the channel identifier of the first primary pilot package from the second transmitter.

[0067] Fig. 1schematically illustrates the functionality of an exemplary audio system 2. The audio system 2 is illustrated
with a plurality of transmitter units 6 connected to a transmitter control unit 4. A user in a first position 50 wearing a
hearing device (not shown), receives an audio stream from a first transmitter unit 7. When the user 50, moves to another
position or area 50’, the audio stream signal transmitted from the first transmitter unit 7 may become weak. The hearing
device performs a search, which is facilitated by receiving pilot packages of available transmitter units 6. The hearing
device identifies a second transmitter unit 7’ transmitting the same audio track and hence change to continue the reception
by receiving the audio stream from the second transmitter unit 7°.

[0068] Fig. 2 schematically illustrates an exemplary audio system 2 in more detail. The audio system 2 comprises one
or a plurality of transmitter units 6 as illustrated, a transmitter control unit 4, an audio system control unit 8 and a user
interface 10. The transmitter units 6 stream audio data comprising audio packages and pilot packages according to the
method described herein. The transmitter control unit 4 controls the transmitter units 6, e.g. controlling for each transmitter
unit 6 which audio track to stream and operating parameters of the transmitter units. The audio system control unit 8
controls the transmitter units 6 via the transmitter control unit 4, in accordance with external inputs. External input may
in the exemplary audio system 2 be provided by a user interface 10. The user interface may be accessed either by an
operator or by a user.

[0069] Fig. 3 schematically illustrates an exemplary electromagnetic signal 100. The electromagnetic signal 100 may
in an exemplary audio system be transmitted from any of the transmitter units 6 as shown in figure 1 and 2. The
electromagnetic signal 100 represents an audio stream and is divided into audio frames, whereof a first audio frame
104, a second audio frame 114, and a third audio frame 124 with a fixed period length of T = 10 ms is illustrated. Each
audio frame comprises an audio block 101, 111, 121, a primary pilot package 102, 112, 122, and optionally a secondary
pilot package 103, 113, 123, respectively. The audio blocks 101, 111, 121 comprise at least a first primary audio package
(not shown) and may in addition comprise any number of audio packages. The number of audio packages does not
need to be the same for all audio blocks.

[0070] The first audio frame 104 starts by a first primary audio package of the first audio block 101 being transmitted.
After transmitting the first primary audio block 101, a first primary pilot package 102 is transmitted, and a first secondary
pilot package 103 is transmitted.

[0071] The first primary pilot package 102 comprises information as to how (e.g. channel identifier of the first primary
audio package of the second audio block) and when (e.g. first primary time offset 106) to receive the first primary audio
package of the second audio block 111. The first primary pilot package 102 comprises a first primary time offset 106
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indicating the time between transmittal of the first primary pilot package 102 and transmittal of the first primary audio
package of the second audio block 111 of the second audio frame 114. The first primary pilot package is transmitted on
a first primary pilot channel selected from a subset of three or more available channels according to a pseudo-random
frequency hopping scheme.

[0072] The first secondary pilot package 103 comprises, as the first primary pilot package, information as to how and
when to receive the first primary audio package of the second audio block 111. The first secondary pilot package 103
comprises a first secondary time offset 108 indicating the time between transmittal of the first secondary pilot package
103 and transmittal of the first primary audio package of the second audio block 111 of the second audio frame 114.
[0073] In an exemplary electromagnetic signal, the time duration T of an audio frame 104, 114, 124 is constant, and
may e.g. be a time of between 2 ms and 20 ms, such as between 5 ms and 12 ms or such as between 6 ms and 10.2
ms, or between 6 ms and 6.5 ms, or between 7.2 ms and 7.7 ms, or between 9.8 ms and 10.2 ms.

[0074] The primary pilot packages 102, 112, 122 are transmitted at a time within the respective audio frames resulting
in that the primary time offsets 106, 116, 126 are fixed and equal for all audio frames 104, 114, 124. The secondary pilot
packages 103, 113, 123 are transmitted at a time selected randomly or pseudo-randomly, resulting in a random or
pseudo random secondary time offset 108, 118, 128 between the respective secondary pilot packages and first primary
audio packages of the following audio blocks.

[0075] Fig. 4 (a) to (d) illustrate four different exemplary audio blocks 200, 200’, 200", 200". Fig. 4(a) illustrates an
audio block 200 comprising a primary audio package 202, e.g. a mono audio signal. Fig. 4(b) illustrates an audio block
200’ of an exemplary mono signal comprising a primary audio package 202 and a secondary audio package 204.
[0076] The secondary audio package 204 is a copy of the primary audio package 202, to enhance chances of a
successful reception of data in a hearing device. Fig. 4(c) illustrates an audio block 200" of an exemplary stereo signal.
The audio block 200" in Fig. 4(c) comprises a first primary audio package 206 and a second primary audio package 208
for right and left ear, respectively. The audio block 200" illustrated in Fig. 4(c) further comprises a first secondary audio
package 210 and a second secondary audio package 212. The first secondary audio package 210 is a copy of the first
primary audio package 206, and the second secondary audio package 212 is a copy of the second primary audio package
208. Fig. 4(d) illustrates an audio block 200 of an exemplary stereo signal. The audio block 200 illustrated in Fig. 4d
comprises a first tertiary audio package 214 and a second tertiary audio package 216.

[0077] The first tertiary audio package 214 may be a copy of the first secondary right audio package 210 and/or the
first primary audio package 206. The second tertiary audio package 216 may be a copy of the second secondary audio
package 212 and/or the second primary audio package 208. A "copy of" means that at least the audio data of the audio
packages are identical.

[0078] Fig. 5 is a flow diagram of an exemplary method 300 according to the invention. The method 300 comprises
transmitting 302 a first audio block, transmitting 304 a first primary pilot package and transmitting 308 a second audio
block. The method 300 comprises transmitting 306 a first secondary pilot package after transmitting 304 the first primary
pilot package and before transmitting 308 the second audio block in the second audio frame.

[0079] Transmitting 302 the first audio block comprises transmitting at least a first primary audio package comprising
a transmitter unit address of the transmitter unit from which it was transmitted.

[0080] Transmitting 304 the first primary pilot package comprises transmitting a transmitter unit address of the trans-
mitter unit from which it was transmitted, a first primary time offset, and a channel identifier of the first primary audio
package of the second audio block in a second audio frame.

[0081] The transmission transmittal 306 of a first secondary pilot package comprises transmitting a first secondary
pilot package comprising a transmitter unit address of the transmitter unit from which it was transmitted, a first secondary
time offset, and a channel identifier of the first primary audio package of the second audio block in a second audio frame.
[0082] Fig. 6 illustrates an exemplary audio package comprising a transmitter unit address an optional audio stream
identifier, and audio stream data. Transmitter unit address is indicative of the transmitter unit from which the audio
package was transmitted.

[0083] Audio stream identifier may comprise data indicative of the audio stream, e.g. audio track identification, audio
group identification etc. Audio stream data comprises a finite part of the audible information forming the audio stream.
[0084] Fig. 7 illustrates a primary and/or secondary pilot package comprising a transmitter unit address, a channel
identifier, a time offset, an optional audio stream identifier, and an optional network identifier. Transmitter unit address
is indicative of the transmitter unit from which the pilot package was transmitted. Channel identifier is indicative of the
channel where the next audio block of the audio stream is transmitted, i.e. the channel identifier may be a frequency or
a number indicating a frequency. Time offset is indicative of when the next audio block is transmitted.

[0085] Audio stream identifier may comprise data indicative of the audio stream, e.g. audio track identification, audio
group identification etc. Network identifier may be indicative of a group of transmitter units, e.g. a network identifier may
comprise a subnet address.

[0086] The information comprised within a pilot package enables the hearing device to receive the following audio
block from the transmitter unit transmitting the audio stream in question by configuring the hearing device in accordance
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[0087]

2 audio system

4 transmitter control unit

6 transmitter unit

8 audio system control unit

10 audio system user interface

50, 50’ user of a hearing device

100 electromagnetic signal

101 first audio block (A4)

102 first primary pilot package (P4 4)
103 first secondary pilot package (P )
104 first audio frame

106 first primary time offset (Aty 4)

108 first secondary time offset (At ,)
111 second audio block (Ay)

112 second primary pilot package (P, 1)
113 second secondary pilot package (Py ,)
114 second audio frame

116 second primary time offset (At, 4)
118 second secondary time offset (At; 5)
121 third audio block (Az)

122 third primary pilot package (P 1)
123 third secondary pilot package (P3 )
124 third audio frame

126 third primary time offset (At; 1)

128 third secondary time offset (At ,)
200, 200’, 200", 200"  audio block

202 primary audio package

204 secondary audio package

206 first primary audio package

208 second primary audio package

210 first secondary audio package

212 second secondary audio package
214 first tertiary audio package

216 second tertiary audio package

300 method for transmitting

302 transmitting first audio block

304 transmitting first primary pilot package
306 transmitting first secondary pilot package
308 transmitting second audio block
Claims

1. Method for transmitting wireless audio streams to one ore more hearing devices in an audio system comprising a
transmitter unit, the method comprising

- transmitting a first audio block in a first audio frame with the transmitter unit,

characterized in that the first audio block comprises a first primary audio package comprising a transmitter unit
address of the transmitter unit; and the method comprising

- transmitting a first primary pilot package with the transmitter unit, the first primary pilot package comprising
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the transmitter unit address of the transmitter unit, a first primary time offset and a channel identifier of a first
primary audio package of a second audio block in a second audio frame; and

- transmitting a first primary audio package of the second audio block at a start time depending on the first
primary time offset and the channel identifier;

wherein the method further comprises transmitting a first secondary pilot package, the first secondary pilot package
comprising the transmitter unit address of the transmitter unit, a first secondary time offset, and the channel identifier
of the first primary audio package of the second audio block, the secondary time offset being indicative of a time
offset between the first secondary pilot package and the first primary audio package of the second audio block.

Method according to claim 1, further comprising selecting the first secondary time offset based on a predetermined
offset scheme, a random offset scheme, or a pseudo-random offset scheme.

Method according to any of claims 1-2, wherein a time difference between the first primary pilot package and the
first secondary pilot package is larger than a first time threshold.

Method according to any of the preceding claims, wherein transmitting a first audio block comprises transmitting a
second primary audio package comprising the transmitter unit address of the transmitter unit.

Method according to any of the preceding claims, wherein the first primary pilot package comprises an audio stream
identifier.

An electromagnetic signal for transmitting wireless audio streams to one or more hearing devices, the electromagnetic
signal comprising a plurality of audio blocks including a first audio block in a first audio frame and a second audio
block in a second audio frame following the first audio frame, characterized in that the first audio block and the
second audio block each comprising a first primary audio package comprising a transmitter unit address, the elec-
tromagnetic signal comprising a first primary pilot package in the first audio frame, the first primary pilot package
and the first primary audio package of the second audio block being separated by a first primary time offset, wherein
the first primary pilot package comprises the transmitter unit address, the first primary time offset and a channel
identifier of the first primary audio package of the second audio block;

wherein the electromagnetic signal further comprises a first secondary pilot package in the first audio frame, the
first secondary pilot package and the first primary audio package of the second audio block being separated by a
first secondary time offset, wherein the first secondary pilot package comprises the transmitter unit address, the
first secondary time offset and the channel identifier of the first primary audio package of the second audio block.

Electromagnetic signal according to claim 6, wherein a time difference between the first primary pilot package and
the first secondary pilot package is larger than a first time threshold.

Electromagnetic signal according to any of claims 6-7, wherein the first audio block comprises a second primary
audio package comprising the transmitter unit address.

Electromagnetic signal according to any of claims 6-8, wherein the first primary pilot package comprises an audio
stream identifier.

Audio system for transmitting wireless audio streams to one ore more hearing devices, the audio system comprising
one or more transmitter units including a first transmitter unit, the one or more transmitter units being configured for
transmitting audio blocks, characterized in that each audio block includes a first primary audio package comprising
a transmitter unit address of the respective transmitter, wherein the first transmitter unit is configured to perform the
method according to any of claims 1-5.

Audio system according to claim 10, the audio system comprising a second transmitter unit, wherein the second
transmitter unit is configured to perform the method according to any of claims 1-5.

Transmitter unit for transmitting wireless audio streams to one or more hearing devices, wherein the transmitter unit
is configured for transmitting an electromagnetic signal according to any of the claims 6-9.
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Patentanspriiche

1.

Verfahren zum Senden von drahtlosen Audiostrémen an ein oder mehrere Horgerate in einem Audiosystem um-
fassend eine Sendeeinheit, welches Verfahren Folgendes umfasst

- Senden eines ersten Audioblocks in einem ersten Audioframe mit der Sendeeinheit,

dadurch gekennzeichnet, dass der erste Audioblock ein erstes primares Audiopaket umfasst, umfassend eine
Sendeeinheitadresse der Sendeeinheit; und das Verfahren Folgendes umfasst

- Senden eines ersten primaren Pilotpakets mit der Sendeeinheit, wobei das erste primare Pilotpaket die Sen-
deeinheitadresse der Sendeeinheit, einen ersten primaren Zeitversatz und einen Kanalidentifizierer eines ersten
primaren Audiopakets eines zweiten Audioblocks in einem zweiten Audioframe umfasst; und

- Senden eines ersten primaren Audiopakets des zweiten Audioblocks zu einem Startzeitpunkt abhangig von
dem ersten primaren Zeitversatz und dem Kanalidentifizierer;

wobei das Verfahren weiter Senden eines ersten sekundaren Pilotpakets umfasst, wobei das erste sekundare
Pilotpaket die Sendeeinheitadresse der Sendeeinheit, einen ersten sekundaren Zeitversatz und den Kanalidentifi-
zierer des ersten primaren Audiopakets des zweiten Audioblocks umfasst, wobei der zweite Zeitversatz einen
Zeitversatz zwischen dem ersten sekundaren Pilotpaket und dem ersten primaren Audiopaket des zweiten Audio-
blocks angibt.

Verfahren nach Anspruch 1, weiter umfassend Auswahlen des ersten sekundaren Zeitversatzes basierend auf
einem vorgegebenen Versatzschema, einem zufalligen Versatzschema oder einem pseudozufalligen Versatzsche-
ma.

Verfahren nach einem der Anspriiche 1-2, wobei ein Zeitunterschied zwischen dem ersten priméaren Pilotpaket und
dem ersten sekundaren Pilotpaket grof3er als ein erster Zeitschwellenwert ist.

Verfahren nach einem der vorgehenden Anspriiche, wobei das Senden eines ersten Audioblocks Senden eines
zweiten primaren Audiopakets umfassend die Sendeeinheitadresse der Sendeeinheit umfasst.

Verfahren nach einem der vorgehenden Anspriiche, wobei das erste priméare Pilotpaket einen Audiostromidentifi-
zierer umfasst.

Elektromagnetisches Signal zum Senden von drahtlosen Audiostrémen an ein oder mehrere Hérgerate, wobei das
elektromagnetische Signal eine Mehrheit von Audiobldcken einschlieBlich eines ersten Audioblocks in einem ersten
Audioframe und eines zweiten Audioblocks in einem zweiten Audioframe nach dem ersten Audioframe umfasst,
dadurch gekennzeichnet, dass der erste Audioblock und der zweite Audioblock jeweils ein erstes primares Au-
diopaket umfasst, umfassend eine Sendeeinheitadresse, wobei das elektromagnetische Signal ein erstes primares
Pilotpaket im ersten Audioframe umfasst, wobei das erste primare Pilotpaket und das erste primare Audiopaket des
zweiten Audioblocks durch einen ersten primaren Zeitversatz getrennt sind, wobei das erste priméare Pilotpaket die
Sendeeinheitadresse, den ersten primaren Zeitversatz und einen Kanalidentifizierer des ersten primaren Audiopa-
kets des zweiten Audioblocks umfasst;

wobei das elektromagnetische Signal weiter ein erstes sekundares Pilotpaket im ersten Audioframe umfasst, wobei
das erste sekundare Pilotpaket und das erste primare Audiopaket des zweiten Audioblocks durch einen ersten
sekundaren Zeitversatz getrennt sind, wobei das erste sekundére Pilotpaket die Sendeeinheitadresse, den ersten
sekundaren Zeitversatz und den Kanalidentifizierer des ersten primaren Audiopakets des zweiten Audioblocks
umfasst.

Elektromagnetisches Signal nach Anspruch 6, wobei ein Zeitunterschied zwischen dem ersten priméaren Pilotpaket
und dem ersten sekundaren Pilotpaket grofer als ein erster Zeitschwellenwert ist.

Elektromagnetisches Signal nach einem der Anspriiche 6-7, wobei der erste Audioblock ein zweites primares Au-
diopaket umfasst, umfassend die Sendeeinheitadresse.

Elektromagnetisches Signal nach einem der Anspriiche 6-8, wobei das erste primare Pilotpaket einen Audiostro-
midentifizierer umfasst.
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Audiosystem zum Senden von drahtlosen Audiostromen an ein oder mehrere Horgerate, wobei das Audiosystem
eine oder mehrere Sendeeinheiten umfasst, einschlie3lich einer ersten Sendeeinheit, wobei die eine oder mehrere
Sendeeinheiten zum Senden von Audioblécken ausgelegt ist bzw. sind, dadurch gekennzeichnet, dass jeder
Audioblock ein erstes primares Audiopaket umfassend eine Sendeeinheitadresse des jeweiligen Senders umfasst,
wobei die erste Sendeeinheit dafiir ausgelegt ist, das Verfahren nach einem der Anspriiche 1-5 auszuflihren.

Audiosystem nach Anspruch 10, wobei das Audiosystem eine zweite Sendeeinheit umfasst, wobei die zweite Sen-
deeinheit dafiir ausgelegt ist, das Verfahren nach einem der Anspriiche 1-5 auszufiihren.

Sendeeinheit zum Senden von drahtlosen Audiostrdomen an ein oder mehrere Hoérgerate, wobei die Sendeeinheit
zum Senden eines elektromagnetischen Signals nach einem der Anspriiche 6-9 ausgelegt ist.

Revendications

Procédé de transmission de flux audio sans fil a une ou plusieurs prothéses auditives dans un systéme audio
comprenant une unité émettrice, le procédé comprenant

- la transmission d’'un premier bloc audio dans une premiére trame audio avec l'unité émettrice,

caractérisé en ce que le premier bloc audio comprend un premier paquet audio primaire comprenant une adresse
d’unité émettrice de I'unité émettrice ; et le procédé comprenant

- la transmission d’un premier paquet pilote primaire avec l'unité émettrice, le premier paquet pilote primaire
comprenant 'adresse d’unité émettrice de I'unité émettrice, un premier décalage temporel primaire et un iden-
tificateur de canal d’'un premier paquet audio primaire d’'un deuxieéme bloc audio dans une deuxiéme trame
audio ; et

- la transmission d’'un premier paquet audio primaire du deuxi€éme bloc audio a une heure de début en fonction
du premier décalage temporel primaire et de 'identificateur de canal ;

dans lequel le procédé comprend en outre la transmission d’'un premier paquet pilote secondaire, le premier paquet
pilote secondaire comprenant 'adresse d’unité émettrice de I'unité émettrice, un premier décalage temporel secon-
daire et l'identificateur de canal du premier paquet audio primaire du deuxiéme bloc audio, le décalage temporel
secondaire indiquant un décalage temporel entre le premier paquet pilote secondaire et le premier paquet audio
primaire du deuxiéme bloc audio.

Procédé selon la revendication 1, comprenant en outre la sélection du premier décalage temporel secondaire sur
la base d’'un schéma de décalage prédéterminé, d’'un schéma de décalage aléatoire ou d’'un schéma de décalage
pseudo-aléatoire.

Procédé selon I'une quelconque des revendications 1 a 2, dans lequel une différence de temps entre le premier
paquet pilote primaire et le premier paquet pilote secondaire est supérieure a un premier seuil temporel.

Procédé selon I'une quelconque des revendications précédentes, dans lequel la transmission d’un premier bloc
audio comprend la transmission d’un deuxiéme paquet audio primaire comprenant I'adresse d’unité émettrice de
'unité émettrice.

Procédé selon I'une quelconque des revendications précédentes, dans lequel le premier paquet pilote primaire
comprend un identificateur de flux audio.

Signal électromagnétique pour la transmission de flux audio sans fil a une ou plusieurs prothéses auditives, le signal
électromagnétique comprenant une pluralité de blocs audio comprenant un premier bloc audio dans une premiéere
trame audio et un deuxiéme bloc audio dans une deuxiéme trame audio suivantla premiére trame audio, caractérisé
en ce que le premier bloc audio et le deuxieme bloc audio comprennent chacun un premier paquet audio primaire
comprenantune adresse d’unité émettrice, le signal électromagnétique comprenant un premier paquet pilote primaire
dans la premiere trame audio, le premier paquet pilote primaire et le premier paquet audio primaire du deuxiéme
bloc audio étant séparés par un premier décalage temporel primaire, le premier paquet pilote primaire comprenant
I'adresse d’unité émettrice, le premier décalage temporel primaire et I'identificateur de canal du premier paquet

1"



10

15

20

25

30

35

40

45

50

55

10.

1.

12.

EP 2 804 399 B1

audio primaire du deuxiéme bloc audio ;

dans lequel le signal électromagnétique comprend en outre un premier paquet pilote secondaire dans la premiére
trame audio, le premier paquet pilote secondaire et le premier paquet audio primaire du deuxiéme bloc audio étant
séparés par un premier décalage temporel secondaire, le premier paquet pilote secondaire comprenant I'adresse
d'unité émettrice, le premier décalage temporel secondaire et I'identificateur de canal du premier paquet audio
primaire du deuxiéme bloc audio.

Signal électromagnétique selon la revendication 6, dans lequel une différence de temps entre le premier paquet
pilote primaire et le premier paquet pilote secondaire est supérieure a un premier seuil temporel.

Signal électromagnétique selon I'une quelconque des revendications 6 a 7, dans lequel le premier bloc audio
comprend un deuxieme paquet audio primaire comprenant I'adresse d’unité émettrice.

Signal électromagnétique selon I'une quelconque des revendications 6 a 8, dans lequel le premier paquet pilote
primaire comprend un identificateur de flux audio.

Systeme audio pour la transmission de flux audio sans fil a une ou plusieurs prothéses auditives, le systéme audio
comprenant une ou plusieurs unités émettrices comprenant une premiére unité émettrice, la ou les unités émettrices
étant configurées pour émettre des blocs audio, caractérisé en ce que chaque bloc audio comprend un premier
paquet audio primaire comprenant une adresse d’'unité émettrice de I'émetteur respectif, dans lequel la premiére
unité d’émetteur est configurée pour mettre en oeuvre le procédé selon I'une quelconque des revendications 1 a 5.

Systeme audio selon la revendication 10, le systéme audio comprenant une deuxiéme unité émettrice, dans lequel
la deuxiéme unité émettrice est configurée pour mettre en oeuvre le procédé selon I'une quelconque des revendi-
cations 1 a 5.

Unité émettrice pour la transmission de flux audio sans fil a une ou plusieurs prothéses auditives, dans laquelle

I'unité émettrice est configurée pour émettre un signal électromagnétique selon I'une quelconque des revendications
6ag.
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