
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

08
0 

31
5

B
1

TEPZZ Z8Z¥_5B_T
(11) EP 2 080 315 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
03.07.2019 Bulletin 2019/27

(21) Application number: 07815381.4

(22) Date of filing: 16.10.2007

(51) Int Cl.:
H04L 12/24 (2006.01) H04L 12/28 (2006.01)

H04L 9/00 (2006.01) H04L 1/00 (2006.01)

H04L 1/16 (2006.01) H04L 1/18 (2006.01)

H04L 12/18 (2006.01)

(86) International application number: 
PCT/AU2007/001576

(87) International publication number: 
WO 2008/046144 (24.04.2008 Gazette 2008/17)

(54) MEDIA DISTRIBUTION IN A WIRELESS NETWORK

MEDIENVERTEILUNG IN EINEM DRAHTLOSEN NETZ

DIFFUSION MULTIMÉDIA DANS UN RÉSEAU SANS FIL

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SK TR

(30) Priority: 17.10.2006 US 829723 P

(43) Date of publication of application: 
22.07.2009 Bulletin 2009/30

(73) Proprietor: D&M Holdings, Inc.
Kanagawa 210-8569 (JP)

(72) Inventors:  
• KINDER, Richard

Eastwood, NSW 2122 (AU)
• BRYCE, Stuart

Crows Nest, NSW 2064 (AU)
• KENT, Adam J.

Lilyfield, NSW 2040 (AU)

(74) Representative: Rupp, Christian
Mitscherlich PartmbB 
Patent- und Rechtsanwälte 
Sonnenstraße 33
80331 München (DE)

(56) References cited:  
EP-A1- 1 680 886 WO-A1-01/91384
US-A1- 2001 055 356 US-A1- 2005 141 469
US-A1- 2005 169 193  

• PENG GE ET AL: "Comparisons of error control 
techniques for wireless video multicasting", 
CONFERENCE PROCEEDINGS OF THE 2002 
IEEE INTERNATIONAL PERFORMANCE, 
COMPUTING, AND COMMUNICATIONS 
CONFERENCE. (IPCCC). PHOENIX, AZ, APRIL 3 
- 5, 2002; [IEEE INTERNATIONAL 
PERFORMANCE, COMPUTING AND 
COMMUNICATIONS CONFERENCE], NEW 
YORK, NY : IEEE, US, vol. CONF. 21, 3 April 2002 
(2002-04-03), pages 93-102, XP010588360, DOI: 
10.1109/IPCCC.2002.995140 ISBN: 
978-0-7803-7371-6



EP 2 080 315 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

RELATED PATENT APPLICATIONS

[0001] The present invention claims priority of and is
a conversion of U.S. Provisional Patent Application No.
60/829,723 filed Oct. 17, 2006 to inventors Kinder et al.
[0002] This invention is related to U.S. Provisional Pat-
ent Application 60/829,711 filed Oct. 17, 2006 and titled
UNIFICATION OF MULTIMEDIA DEVICES, to inventors
Bryce et al.
[0003] This invention is also related to U.S. Provisional
Patent Application 60/829,732 filed Oct. 17, 2006 to in-
ventors Bryce et al., titled CONFIGURING AND CON-
NECTING TO A MEDIA WIRELESS NETWORK, and
referred to herein as the "Connection Invention."
[0004] This invention is also related to U.S. Patent Ap-
plication 11/559,360 filed Nov. 13, 2006 to inventors Ce-
linski et al., titled MEDIA DATA SYNCHRONIZATION IN
A WIRELESS NETWWORK, and referred to herein as
the "Synchronization Invention."

TECHNICAL FIELD

[0005] The present invention is related to transport of
real-time data streams in a wireless packet network.

BACKGROUND

[0006] Transmitting and distributing real-time stream-
ing data such as audio data in a wireless network and
playing back the data in real-time, e.g., on a multimedia
system that includes network connected loudspeakers,
is becoming popular. Such real-time data is generated
by a real-time source such as a source of digital audio
and/or video data. In such a system, data from a real-
time source may be fed into a wireless audio distribution
network and played back in real-time on network con-
nected loudspeakers.
[0007] For such real-time streaming, such traffic char-
acteristics as throughput, maximum delay, delay and
maximum jitter must all be accounted for and balanced
in order for the multimedia system to operate correctly.
When the multimedia system is running across a wireless
network, the delay and jitter introduced due to the unre-
liable nature of the medium may become severe.
[0008] Consider for example a 5.1 surround sound au-
dio system that includes wireless network links to at least
some of the loudspeakers, with two front, two rear and
one center channel loudspeakers, each having a corre-
sponding wireless channel playback unit. Suppose that
the surround sound audio system provides the audio for
an audiovisual system, a so-called home theater system
that includes video. Suppose further that a real-time
source, e.g., a DVD player that provides digital audio
output, e.g., in the S/PDIF format also called IEC958
"Digital audio interface" standard format by the European
Broadcasting Union (EBU)-is connected to one of the

playback units, e.g., the center channel’s playback unit.
Suppose further that such a center channel is the source
device for data, called a master device herein, and the
other wireless loudspeaker subsystems are the recipi-
ents, that is, sink devices, called slave devices to the
master device herein, and further suppose that the mas-
ter device controls the multimedia stream to the slave
devices. That is, the master device wirelessly distributes
the audio to the other channels’ playback units each act-
ing as a slave device.
[0009] One method of distributing the media data
across this kind of wireless network is to use multicast
packets addressed to the slave devices. This presents
an efficient means to deliver traffic to multiple devices; a
single multicast packet is sent on the wireless network
to all devices matching the multicast address specifica-
tion rather than different unicast packets being sent to
each individual slave device. Such a method is known to
work well, for example, on a relatively reliable medium
such as a wired Ethernet.
[0010] For wireless distribution, e.g., on a wireless lo-
cal area network (WLAN), using a single multicast packet
may have drawbacks. One possible drawback is that mul-
ticast packet delivery to the slave devices, e.g., acting
as clients in the network with an access point in the wire-
less network, is relatively unreliable because multicast
transmission does not include an acknowledgement from
receiving entities, e.g., the receiving slave devices send-
ing an acknowledgement (an "ACK").
[0011] Furthermore, in an infrastructure WLAN that in-
cludes an access point (AP), multicast packets can be
delayed significantly by the AP when there are client de-
vices that have power save mode. As is known, in an
IEEE 802.11 WLAN, an AP stores multicast and broad-
cast traffic and delivers such traffic only at particular times
after what are called DTIM beacon frames are transmit-
ted by the access point.
[0012] Furthermore, multicast packets are typically
transmitted at the lowest basic rate of the wireless net-
work, which, in the case of a mixed mode IEEE 802.1
lb/g network, can be as low as IMbps. This can cause
medium saturation even for low bitrate applications. Fur-
thermore, this means significant bandwidth is used for
the transmission at such a low rate. US 2001/0055356
teaches a multicast radio communication system that
seeks to reduce network traffic by reducing the need for
positive receipt acknowledgement. Specifically, sink
nodes are designated as primary or secondary nodes
such that: (i) primary nodes transmit both positive and
negative acknowledgements; and (ii) secondary nodes
only transmit negative acknowledgements. This ap-
proach, however, is not ideal for media streaming appli-
cations due to the low streaming rates resulting in part
from exclusive use of multicast transmissions, and in part
from an onerous acknowledgement protocol.
[0013] Consequently, multimedia systems running
across wireless networks must either not use multicast
packets, or must implement higher- layer link reliability
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mechanisms.
[0014] An alternate is to include the master device
transmitting unicast packets to each slave device. This
has the disadvantage that excessive network bandwidth
may need to be consumed. For example, in the example
of a 5.1 surround sound system with one master device
and four slave devices, four times the amount of traffic
would need to be transmitted across the network than in
the multicast situation.
[0015] Yet another alternate includes using higher-lay-
er retransmission schemes coupled with multicast traffic.
This might have the disadvantage of introducing relative-
ly large delays, e.g., in worst-case situations. This further
might cause network traffic storms in the case that the
wireless medium is disrupted by external interference,
so that one or more of the slave devices do not correctly
receive a given packet or packet(s).
[0016] Thus there is need in the art for methods and
systems that combine one or more advantages of multi-
cast transmission, e.g., efficiency, with one or more ad-
vantages of unicast transmission e.g., reliability, thus, for
example, providing for a balance between network band-
width usage and transmission reliability.

SUMMARY

[0017] The invention is defined by the appended inde-
pendent claims. Other embodiments are defined by the
dependent claims.
[0018] According to one or more aspects, a source
node in a network environment such as a wireless packet
network transmits a data stream, e.g., a stream of media
packets to a plurality of sink nodes, including the source
node transmitting a first data stream of unicast packets
addressed to at least a first one of the sink nodes, while
other ones of said sink nodes receive in promiscuous
mode traffic on the network including the data stream.
Individual ones of the other sink nodes, upon ascertaining
that there are packets of the stream that were not re-
ceived, transmit a re-transmission request to the source
node so that the source node can take corrective
action, and so that all the sink nodes can receive the data
stream, even though the data stream was sent as unicast
packets addressed to fewer than all the sink nodes.
[0019] One embodiment includes a method of trans-
mitting a media data stream from a source node of a
packet network, e.g., a master node in a wireless network
to a plurality sink nodes of the network, e.g., the slave
nodes in the wireless network. The method includes the
source node transmitting a first stream of unicast packets
addressed to at least one of the sink nodes, such that
the addressee sink nodes can reliably receive the first
stream while the other non-addressee sink nodes oper-
ate in promiscuous mode in which each can receive all
traffic on the network including the first stream. The meth-
od further includes the source node receiving a re-trans-
mission request packet from a particular non-addressee
sink node with an indication that the particular non-ad-

dressee sink node has not successfully received one or
more particular packets of the first stream; and the source
node taking action to ensure that the particular non-ad-
dressee sink node receives the one or more particular
packets, such that all sink nodes can receive the com-
plete first stream.
[0020] One embodiment includes a carrier medium
carrying one or more computer-readable instructions that
when executed by at least one processor in a source
node of a packet network, e.g., a master node in a wire-
less network that also includes a plurality of sink nodes,
e.g., the slave nodes in the wireless network, implement
a method of transmitting of a media data stream from the
source node to the sink nodes of the network. The method
includes the source node transmitting a first stream of
unicast packets addressed to at least one of the sink
nodes, such that the addressee sink nodes can reliably
receive the first stream while the other non-addressee
sink nodes operate in promiscuous mode in which each
can receive all traffic on the network including the first
stream. The method further includes the source node
receiving a re-transmission request packet from a par-
ticular non-addressee sink node with an indication that
the particular non-addressee sink node has not success-
fully received one or more particular packets of the first
stream; and the source node taking action to ensure that
the particular non-addressee sink node receives the one
or more particular packets, such that all sink nodes can
receive the complete first stream.
[0021] One embodiment includes a method in a packet
network, e.g., a wireless network that includes a source
node and a plurality of sink nodes. The method includes
a particular sink node of the network operating in promis-
cuous mode including receiving traffic in the network. The
traffic includes a first data stream of unicast packets, e.g.,
media data packets transmitted by the source node and
addressed to at least another one of the sink nodes not
including the particular sink node. The method further
includes the particular sink node selecting the first data
stream from the traffic received, the particular sink node
ascertaining whether the particular non-addressee sink
node has successfully received all packets of the first
stream, and in the case the particular sink node has as-
certained that the particular non-addressee sink node
has not successfully received one or more particular
packets, transmitting a re-transmission request packet
to the source node with an indication that the particular
non-addressee sink node has not successfully received
the one or more particular packets of the first stream,
such that the source node can take action to ensure that
the particular non-addressee sink node receives the one
or more particular not-received packets.
[0022] One embodiment includes a carrier medium
carrying one or more computer-readable instructions that
when executed by at least one processor in a particular
sink node of a packet network, e.g., a master node in a
wireless network that includes a source node and a plu-
rality of sink nodes, e.g., slave nodes in the wireless net-

3 4 



EP 2 080 315 B1

4

5

10

15

20

25

30

35

40

45

50

55

work, implement a method. The method includes the par-
ticular sink node of the network operating in promiscuous
mode including receiving traffic in the network, the traffic
including a first data stream of unicast packets transmit-
ted by the source node and addressed to at least another
one of the sink nodes not including the particular sink
node. The method further includes the particular sink
node selecting the first data stream from the traffic re-
ceived, the particular sink node ascertaining whether the
particular non-addressee sink node has successfully re-
ceived all packets of the first stream, and in the case the
particular sink node has ascertained that the particular
non-addressee sink node has not successfully received
one or more particular packets, transmitting a re-trans-
mission request packet to the source node with an indi-
cation that the particular non-addressee sink node has
not successfully received the one or more particular
packets of the first stream, such that the source node
can take action to ensure that the particular non-address-
ee sink node receives the one or more particular not-
received packets.
[0023] Particular embodiments may provide all, some,
or none of these aspects, features, or advantages. Par-
ticular embodiments may provide one or more other as-
pects, features, or advantages, one or more of which may
be readily apparent to a person skilled in the art from the
drawings, descriptions, and claims herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

FIG. 1 shows a simple block diagram of an example
infrastructure network for media stream playback
that includes one or more embodiments of the
present invention.

FIG. 2 shown a simple block diagram of a wireless
loudspeaker subsystem that includes software that
when executed carry out one or more method em-
bodiments of the present invention.

FIG. 3 shows a simple example system which in-
cludes a single master device M1 in a wireless net-
work with a first, second, third and fourth slave de-
vice.

FIG. 4 shows a simple example system with two
slave-master devices S1 and S4 and a master device
M1 that sources data.

FIG. 5 shows an example packet exchange to illus-
trate some of the inventive aspects of the invention.

FIG. 6 illustrates one embodiment of message ex-
change for key synchronization.

FIG. 7 shows a simple flowchart of a method in the

master device.

FIG. 8 shows a simple flowchart of a method em-
bodiment in a slave-slave device.

FIG. 9 shows a depiction of an information element
used on one embodiment of the invention.

DESCRIPTION OF EXAMPLE EMBODIMENTS

[0025] Embodiments of the invention includes a meth-
od, a carrier medium carrying software that causes at
least one processor to implement the method, and a sys-
tem that uses unicast packet streams between a source
device called a master device and one or more sink de-
vices, called slave devices, each an intended recipient
of a respective unicast stream, and further one or more
other sink devices (called slave devices), that are not the
intended recipients of any of the unicast streams. Each
slave device that is also an intended recipient of a unicast
stream is called a slave-master device herein, and each
slave device that is not an intended recipient of any uni-
cast stream is called a slave-slave device herein.
[0026] FIG. 1 shows an example wireless sound audio
system that includes wireless network links to a plurality
of wireless loudspeaker subsystems. The example
shown is a 5.1 surround sound system including a left
front wireless loudspeaker subsystem 103, a right front
wireless loudspeaker subsystem 105, a center front wire-
less loudspeaker subsystem 101, a left rear wireless
loudspeaker subsystem 107, and a right rear wireless
loudspeaker subsystem 109. FIG. 1 for example de-
scribes the audio part of a so-called home theater system
that includes video, and the wireless loudspeaker sub-
systems 101, 103, 105, 107, and 109 that wirelessly re-
ceive audio of audiovisual content. In one embodiment,
a real-time source of digital media, e.g., a DVD player
111 provides S/PDIF audio output, and is connected to
the center channel wireless loudspeaker subsystem 101
in this wireless home theater system. The appropriate
audio data needs to be wirelessly transmitted by the cent-
er channel wireless loudspeaker subsystem to the re-
spective other wireless loudspeaker subsystems 103,
105, 107, and 109, decoded and played back within a
suitable short period of time so that a listener does not
notice a delay, the lip-sync delay, between the video be-
ing watched and the audio being heard.
[0027] In one embodiment, the wireless network is an
IEEE 802.11 standard wireless network. One device is
elected to be the main data source in the private network.
Such a device is called a master device herein. In one
embodiment, the master device also functions as an ac-
cess point of an infrastructure network. In an alternate
embodiment, a separate access point is included. In the
remainder of the description, unless explicitly stated oth-
erwise, the access point of the private network is co-lo-
cated, e.g., in the master device. In one embodiment, the
master device that also acts as the access point is pre-
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selected, e.g., the center channel loudspeaker subsys-
tem 101. Thus, the access point of the private network
acts as a bridge between the S/PDIF input to the system
from the DVD source 111 and the other loudspeaker sub-
systems via the wireless network. In one alternate em-
bodiment, the source of real-time audio or AV content is
from another network. In an alternate embodiment, the
master device is selected randomly at start-up.
[0028] One specific embodiment includes the wireless
loudspeaker subsystems playing back audio that is
streamed from S/PDIF format output of a source device,
such as a DVD player. The center channel wireless loud-
speaker subsystem 101 is elected or pre-selected to run
as an access point, and to run as a master device to
serve data to the other wireless loudspeaker subsystems
103, 105, 107, 109.
[0029] One embodiment of the invention is a transmis-
sion method, implemented with 802.11 compliant devic-
es, that uses unicast packet streams between a master
device, e.g., center channel wireless loudspeaker sub-
system 101 and one or more slave devices ("slave-mas-
ter" devices), with other slave devices that are not the
intended recipients of the unicast streams ("slave-slave"
devices) receiving and examining all network traffic,
called "promiscuously" receiving network traffic. The
slave-slave devices receive multimedia data in this way.
One embodiment further includes a higher-layer re-trans-
mission method to ensure that if any slave-slave device
does not receive a packet correctly, the slave-slave de-
vice can request a re-transmission of the "lost" packet as
unicast data to the slave-slave device.
[0030] FIG. 2 shown a simple block diagram of a wire-
less loudspeaker subsystem 200 that includes a wireless
interface that includes an antenna subsystem 211, which
is connected to a wireless network transceiver unit 212
that implements a wireless station, e.g., one conforming
to the IEEE 802.11 wireless network standard. In one
embodiment, transceiver 212 includes a standard com-
mercial IEEE 802.11 chipset, e.g., one made by Atheros
Communications, Inc. The wireless transceiver unit 212
is coupled to a microcontroller 213 that in one embodi-
ment is a DSP device and that runs programs on the
wireless loudspeaker subsystem 200. In one embodi-
ment, the microcontroller 213 is arranged to run pro-
grams under an operating system, e.g., a Linux operating
system, and includes a PowerPC core. The operating
system and other programs 231, including programs that
implement one or more of the method embodiments of
the invention, can be stored in a memory 215. Although
such details are not shown in FIG. 2, in order not to ob-
scure the inventive aspects, those in the art will under-
stand that some of the signal wires of microcontroller
213, of memory 215, and of wireless transceiver 212 are
coupled to each other via a bus subsystem.
[0031] The playback unit 200 is arranged to receive
audio streams that are then converted ("rendered") by
the microcontroller 213 and other components to a form
a set of digital samples for output. These can conform to

the standard I2S format, or in any other form.
[0032] The digital audio samples are for forwarding via
a clock control circuit 220 to a digital-to-analog converter
(DAC) 228 via a downsampler 227 for analog conversion
before output via an audio amplifier 229 to at least one
loudspeaker 214.
[0033] FIG. 3 shows a simple example system that in-
cludes a single master device 301 shown as M1, which
can be, for example, the center channel loudspeaker sub-
system 101 of FIG. 1, wirelessly coupled with a first, a
second, a third and a fourth slave device 303, 305, 307,
and 309, respectively, shown as S1, S2, S3, and S4 re-
spectively. The master device 301 receives the audio
data, e.g., in S/PDIF format, e.g., from a source device
111, and packetizes the data, including marking each
packet with a unique, monotonically increasing sequence
number. The master device 301 sources a media stream
to the slave devices 303, 305, 307, and 309 of FIG. 3. In
one example, the data is streamed using a unicast packet
stream addressed to one of the slave devices in this ex-
ample to the first slave device 303, so S1 303 is a slave-
master device. The data is received in the other slave
devices 305, 307, and 309 by each of the second, third,
and fourth slave devices 305, 307, and 309-slave-slave
devices in this example-operating in so-called promiscu-
ous mode in which each slave-slave device receives and
examines all packets on the wireless medium, including
the unicast packets addressed to the slave-master de-
vice 303. In one embodiment, each slave-slave device,
305 and 307, is configured to select the unicast M1-to-
S1 packets and to pass such selected packets to a play-
back application running on the respective device to
render the audio or video data, e.g., to the device’s loud-
speaker.
[0034] While the transmission to the first slave device
the slave-master device 303-is reliable, there may be lost
packets in one or more of the slave-slave devices 305,
307, and 309. Each slave-slave device includes software,
e.g., software operating at the application layer that deals
with packets that are lost, e.g., packets that have missing
sequence numbers. In the case a sequence number of
a sequence of packets is ascertained to be missing at a
particular slave-slave device, the particular slave-slave
device wirelessly sends a message to the master device
M1 301, with a request for the packet or packets having
missing sequence number(s) to be re-transmitted. The
master device 301 receives a re-transmission request
from the particular slave-slave device, and sends the
missing packets according to the missing sequence
number(s) in the re-transmission request. The sending
of the missing packet(s) is by unicast packet(s) ad-
dressed to the requesting particular slave-slave device.
[0035] In one embodiment in which the wireless cou-
pling conforms to the IEEE 802.11 standard, a method
is included of detecting missing packet sequence num-
bers. The missing packet detection method uses beacon
frames that include additional information, in one embod-
iment in the form of a vendor-specific information element
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(IE). Recall that beacon frames are broadcast from time
to time, e.g., periodically from a access point. The IEEE
802.11 beacon format provides for vendor-specific ex-
tensions in the form of vendor specific IEs. FIG. 9 shows
one embodiment of an IE used in one embodiment of the
present invention. The sequence number field in the in-
formation element contains the last transmitted packet’s
sequence number of the unicast stream, and is updated
from time to time, e.g., periodically on the master device,
e.g., device 301 as the unicast stream packets are trans-
mitted. The periodic beacon frame is sent at the lowest
basic rate of the BSS, hence is more likely to be received
by all listening clients. Thus, in cases where a slave-slave
device temporarily suffers from localized interference,
and cannot successfully receive the higher bit-rate slave-
master packets promiscuously, it may still be able to suc-
cessfully receive the beacon frames and determine that
it is not receiving the unicast stream through comparison
of the sequence number within the beacon frame and
the last successfully received promiscuous unicast
stream packet.
[0036] One skilled in the art will understand that the
periodic update of the beacon frame information element
can be extended to include other media and stream state
information, thus preventing the system from potentially
losing important control commands that may be embed-
ded within the unicast media stream. One embodiment
of the invention uses the information element to provide
master volume levels and current media playback state
to all of the slave devices, as shown in FIG. 9.
[0037] In another embodiment, there is a single mas-
ter, more than one slave-master devices, and one or
more slave-slave devices. FIG. 4 shows one example
system with two slave-master devices, S1 303 and S4
309. The master device is again M1 301, and there are
two slave-slave devices 305, 307. As in the example of
FIG. 3, each slave-slave device 305, 307 receives all
traffic in promiscuous mode, including the M1-to-S1 uni-
cast packets and the M1-to-S4 unicast packets. In the
case that a sequence number of a sequence of packets
is ascertained to be missing at a particular slave-slave
device, the particular slave-slave device wirelessly sends
a message to the master device, with a request for the
packet or packets having missing sequence number(s)
to be re-transmitted. The master device receives a re-
transmission request from the particular slave-slave de-
vice, and sends the missing packets according to the
missing sequence number(s) in the re-transmission re-
quest. The sending of the missing packet(s) is by unicast
packet(s) addressed to the requesting particular slave-
slave device.
[0038] In the case of more than one slave-master de-
vice, because each slave-slave device now can receive
more than one unicast stream, the probability that each
packet in the sequence will be received is higher than if
there is only one unicast stream which the slave-slave
devices can receive. Thus, communication to all slave
devices will be more reliable than the case of there being

only a single slave-master device.
[0039] Thus one in the art can appreciate that there is
a tradeoff possible between network throughput and traf-
fic reliability by having more or fewer slave-master de-
vices. Assuming the same data rate for all unicast trans-
missions, the highest reliability corresponding to the low-
est throughput, is the case of unicasting to each of the
slave devices, so that no slave devices receive the data
only while in promiscuous mode, while the highest
throughout, corresponding to the lowest reliability spec-
trum is the case of the master unicasting to a single slave
device, with all the other slave-slave device(s) receiving
the data while in promiscuous mode.
[0040] Thus has been described a method of reliable
transmission to all slave devices achieved by sending
unicast packets to one or more slave-master devices,
while one or more slave-slave devices receive traffic in
promiscuous mode. Thus, reliability is achieved, but the
bandwidth requirement is reduced compared to sending
unicast to each of the slave devices.
[0041] These example embodiments of the invention
are by no means the only possible variations, and one
skilled in the art would understand there are a multitude
of different setups and schemes that are encapsulated
by this invention.
[0042] Returning to FIG. 3 to the case of a single slave-
master device, e.g., S1 303. One alternate embodiment
includes the master device 301 monitoring the error rate
of each slave-slave device, e.g., as indicated by the rates
of receiving re-transmission from each slave-slave de-
vice, and detecting if the error rate from a particular slave-
slave device becomes relatively high, as indicated by an
error rate exceeding a pre-defined error threshold, indi-
cated by the rate of receipt of re-transmission requests
exceeding a pre-defined threshold. In one embodiment
the pre-defined threshold is settable by the user. Sup-
pose, for example, that a particular slave-slave device,
say S3 307, sends re-transmission requests relatively
frequently, and that these are received by the master
device. This might indicate that the particular slave-slave
device 307 cannot reliably receive the M1-to-S1 unicast
traffic. In one embodiment, the master device 301 re-
addresses the unicast stream previously addressed to
the first slave S1 303 to the frequently-requesting slave
S3 307, that now becomes the slave-master device. Us-
ing standard transport mechanisms, the new transmit
rate of the unicast stream will be the highest transmit rate
that the new unicast slave-master, now S3 307, can sup-
port. It is highly likely that the previous slave-master S1
303, now a slave-slave, will be able to correctly receive
the packets at this new rate, so that there should be fewer
if any re-transmission requests from the now slave-slave
device 303 than there were from the previous slave-
slave, now slave-master device 307.
[0043] FIG. 5 shows an example packet exchange to
illustrate some of the inventive aspects of the invention.
FIG. 5 shows a single master device (M1) 301 and three
slave devices (SI, S2, S3) 303, 305, and 307. The first
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slave S1 303 is the slave-master, i.e., the addressee of
the unicast frames from the master device 301, while the
other slave devices 305 and 307 are slave-slaves that
are arranged in operation to receive network traffic in
promiscuous mode.
[0044] The master device 301 sends a M1-to-S1 uni-
cast data packet 501. This is wirelessly received and ex-
amined by the slave-slave devices 305 and 307 in pro-
miscuous mode, as shown by messages 502 and 503.
In this drawing, dotted line arrows are used to show mes-
sages that are received or receivable by the slave-slave
devices, but addressed to the slave-master device.
[0045] In this example, master device 301 sends the
next M1-to-S1 unicast data packet 504, which is success-
fully received by the slave-master device 303, and also
by the second slave device 305 in promiscuous mode
(the receipt shown as 505), but not received by the third
slave device S3 307, as shown by the broken arrow 506
and the X.
[0046] Master device 301 sends the next M1-to-S1 uni-
cast data packet 507, which is successfully received by
the slave-master device 303, and also by the second and
third slave devices 305, 307. At this point, the third slave
device S3 307 realizes it has missed a packet.
[0047] S3 307 sends a re-transmit request (508) to the
master device M1 301, indicating it has dropped a packet,
the re-transmit request indicating the missing packet
number. M1 can take several actions at this point. In one
embodiment, the master device in response can send
the missing packet as a unicast transmission addressed
to the requesting slave-slave device S3 307.
[0048] In the example of FIG. 5, suppose that the mas-
ter has stored a history of which slave-slave device has
made re-transmissions, and, based for example on some
history of the third slave device S3 307 previously missing
packets, the master device 301 decides to switch from
sending unicast packets addressed to S1 303 to sending
unicast packets addressed to S3 307. In one embodi-
ment, as a result of the decision to switch the addressee
of unicast packets, the master device sends messages
addressed to each slave device including the addressee
of the new slave-master device so that the non slave-
master devices, now devices 303 and 305, can switch to
promiscuous mode, and also to select messages ad-
dressed from the master device to the new slave-master
device 307.
[0049] In messages 509, 510, and 511, the master in-
forms the slave devices 303, 305, and 307, respectively
of the new topology such that after receipt of these mes-
sages, S3 307 is the slave-master device.
[0050] The message 512 is the first M1-to-S3 unicast
packet from the master device 301. This message is pro-
miscuously receivable and examinable by the other two
slave devices, S1 303 and S2 305 that are now slave-
slave devices.
[0051] In FIG. 5 messages 501-503 and message 512
are unicast data stream packets. Each of messages
508-511 are control packets. Two types of control mes-

sages are introduced: the first is a re-transmission mes-
sage that includes, in one embodiment in a first new in-
formation element (IE): a stream identifier, sequence
number(s) of the missing packet number(s) of the stream,
the MAC address of the requesting device, and, in one
embodiment in which the data is for multichannel audio
playback, which channel the particular slave device plays
back. The second message is a slave-master switch
message transmitted to each slave device to indicate a
new slave master device. The slave-master switch mes-
sage includes, in one embodiment in a second new in-
formation element (IE): a stream identifier, the starting
sequence number(s) of the stream that is to be addressed
to the new slave-master device, and the address of the
new slave master device.
[0052] In an alternate embodiment, the master device
reduces the transmit rate to the slave, S1, thus raising
the probability that the other slaves will successfully re-
ceive the packet while operating (receiving) in promiscu-
ous mode.
[0053] Note that while one embodiment includes ap-
plication layer software instructions that cause the proc-
essor in a slave device to carry packet selecting, the as-
certaining of missing packets, and the re-transmission
requests, and the receiving of missing packets transmit-
ted by the master device receiving the re-transmission
request, in another embodiment, the software instruc-
tions are part of a lower-layer in the network interface
stack of the device. Similarly, while one embodiment in-
cludes application layer software instructions that cause
the processor in a master device to receive and interpret
re-transmission requests, to send out re-transmissions,
and in some embodiments, to decide to switch the slave
master and send out control packets to the slave devices
to indicate the change of the slave-master device, in an-
other embodiment, the software instructions are part of
a lower-layer in the network interface stack of the device.
[0054] Again, one skilled in the art will appreciate that
these modifications and extensions are not the only ap-
plications of this invention. There are many other modi-
fications that fall under the umbrella of this invention.
[0055] Another aspect of this invention is key exchange
to ensure security and to ensure that the slave-slave and
slave-master devices can securely receive the unicast
packets to the slave-master device. Suppose for exam-
ple, that an EAP authentication method, WPA2, or any
of the IEEE 802.11i or WPA variants is used for authen-
ticating the slave devices and master device to the net-
work, one embodiment includes unicast key synchroni-
zation to ensure that all devices use the same unicast
key for receiving unicast frames from the master device,
whether the receiving is by the addressee of the unicast
frames, i.e., a slave master device, or by the device re-
ceiving while in promiscuous mode. In one embodiment,
unicast key synchronization is carried out using an EAP-
key message as described, for example, in the IEEE
802.11i standard. In another embodiment, a custom mes-
sage transmitted from the master to the slave-master and
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slave-slave devices initiates the key exchange.
[0056] FIG. 6 illustrates one embodiment of message
exchange for key synchronization. FIG. 6 shows a single
master device (M1) 301 and three slave devices (S1, S2,
S3) 303, 305, and 307. The first slave S1 303 is the slave-
master, i.e., the addressee of the unicast frames from
the master device 301, while the other slave devices 305
and 307 are slave-slaves that are arranged in operation
to receive network traffic in promiscuous mode.
[0057] In FIG. 6, message exchanges 601, 602 and
603 represent the 802.11 and/or higher level EAP au-
thentications using 4-messages per key exchange. Mes-
sage exchange 604 represents the synchronization of
the transmit keys between all devices in the system. In
this case, the contents of the message to each client is
encapsulated within an EAP-key packet, encrypted as
per normal traffic across the network. After message ex-
change sequence 604 completes, all the devices in the
network will be operating with the same unicast network
key.
[0058] FIG. 7 shows a simple flowchart of a method in
the master device. The method is of transmitting of a
media data stream from a source node of a packet net-
work, e.g., a master node in a wireless network to a plu-
rality of sink nodes of the network, e.g., the slave nodes
in the wireless network. The method includes in 701 the
source node transmitting a first stream of unicast packets
addressed to at least one of the sink nodes, such that
the addressee sink nodes can reliably receive the first
stream while the other non-addressee sink nodes oper-
ate in promiscuous mode in which each can receive all
traffic on the network including the first stream. The meth-
od further includes in 703 the source node receiving a
re-transmission request packet from a particular non-ad-
dressee sink node with an indication that the particular
non-addressee sink node has not successfully received
one or more particular packets of the first stream; and in
705 the source node taking action to ensure that the par-
ticular non-addressee sink node receives the one or more
particular packets, such that all sink nodes can receive
the complete first stream.
[0059] FIG. 8 shows a simple flowchart of a method
embodiment in a slave-slave device. The method is in a
packet network, e.g., a wireless network that includes a
source node and a plurality of sink nodes. The method
includes in 801 a particular sink node of the network op-
erating in promiscuous mode including receiving traffic
in the network. The traffic includes a first data stream of
unicast packets, e.g., media data packets transmitted by
the source node and addressed to at least another one
of the sink nodes not including the particular sink node.
The method further includes in 803 the particular sink
node selecting the first data stream from the traffic re-
ceived, the particular sink node in 805 ascertaining
whether the particular non-addressee sink node has
failed to successfully receive any packets of the first
stream, and, in 807, in the case that the particular sink
node has ascertained that the particular non-addressee

sink node has not successfully received one or more par-
ticular packets, transmitting a re-transmission request
packet to the source node with an indication that the par-
ticular non-addressee sink node has not successfully re-
ceived the one or more particular packets of the first
stream, such that the source node can take action to
ensure that the particular non-addressee sink node re-
ceives the one or more particular not-received packets.
In 809, the missing packets are received as a result of
the source node taking corrective action.
[0060] In keeping with common industry terminology,
the terms "base station", "access point", and "AP" may
be used interchangeably herein to describe an electronic
device that may communicate wirelessly (or more broad-
ly though a medium such as power lines; see below) and
substantially simultaneously with multiple other electron-
ic devices, while the terms "client," "slave device" and
"STA" may be used interchangeably to describe any of
those multiple other electronic devices, which may have
the capability to be moved and still communicate, though
movement is not a requirement. However, the scope of
the invention is not limited to devices that are labeled
with those terms.
[0061] While an embodiment for operation conforming
to the IEEE 802.11 standard has been described, the
invention may be embodied using devices conforming to
other wireless network standards and for other applica-
tions, including, for example other WLAN standards and
other wireless standards. Applications that can be ac-
commodated include IEEE 802.11 wireless LANs and
links, wireless Ethernet, HIPERLAN 2, European Tech-
nical Standards Institute (ETSI) broadband radio access
network (BRAN), and multimedia mobile access commu-
nication (MMAC) systems, wireless local area networks,
local multipoint distribution service (LMDS) IF strips,
wireless digital video, wireless USB links, wireless IEEE
1394 links, TDMA packet radios, low-cost point-to-point
links, voice-over-IP portable "cell phones" (wireless In-
ternet telephones), etc.
[0062] In the context of this document, the term "wire-
less" and its derivatives may be used to describe circuits,
devices, systems, methods, techniques, communica-
tions channels, etc., that may communicate data through
the use of modulated electromagnetic radiation through
a non-solid medium. The term does not imply that the
associated devices do not contain any wires, although in
some embodiments they might not.
[0063] Unless specifically stated otherwise, as appar-
ent from the following discussions, it is appreciated that
throughout the specification discussions utilizing terms
such as "processing," "computing," "calculating," "deter-
mining" or the like, refer to the action and/or processes
of a computer or computing system, or similar electronic
computing device, that manipulate and/or transform data
represented as physical, such as electronic, quantities
into other data similarly represented as physical quanti-
ties.
[0064] In a similar manner, the term "processor" may
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refer to any device or portion of a device that processes
electronic data, e.g., from registers and/or memory to
transform that electronic data into other electronic data
that, e.g., may be stored in registers and/or memory. A
"computer" or a "computing machine" or a "computing
platform" may include one or more processors.
[0065] The methodologies described herein are, in one
embodiment, performable by one or more processors
that accept computer-readable (also called machine-
readable) code containing a set of instructions that when
executed by one or more of the processors carry out at
least one of the methods described herein. Any proces-
sor capable of executing a set of instructions (sequential
or otherwise) that specify actions to be taken are includ-
ed. Thus, one example is a typical processing system
that includes one or more processors. Each processor
may include one or more of a CPU, a graphics processing
unit, and a programmable DSP unit. The processing sys-
tem further may include a memory subsystem including
main RAM and/or a static RAM, and/or ROM. A bus sub-
system may be included for communicating between the
components. The processing system further may be a
distributed processing system with processors coupled
by a network. If the processing system requires a display,
such a display may be included, e.g., a liquid crystal dis-
play (LCD) or a cathode ray tube (CRT) display. If manual
data entry is required, the processing system also in-
cludes a source device such as one or more of an alpha-
numeric input unit such as a keyboard, a pointing control
device such as a mouse, and so forth. The term memory
unit as used herein, if clear from the context and unless
explicitly stated otherwise, also encompasses a storage
system such as a disk drive unit. The processing system
in some configurations may include a sound output de-
vice, and a network interface device. The memory sub-
system thus includes a computer-readable carrier medi-
um that carries computer-readable code (e.g., software)
including a set of instructions to cause performing, when
executed by one or more processors, one of more of the
methods described herein. Note that when the method
includes several elements, e.g., several steps, no order-
ing of such elements is implied, unless specifically stated.
The software may reside in the hard disk, or may also
reside, completely or at least partially, within the RAM
and/or within the processor during execution thereof by
the computer system. Thus, the memory and the proc-
essor also constitute computer-readable carrier medium
carrying computer-readable code.
[0066] Furthermore, a computer-readable carrier me-
dium may form, or be included in a computer program
product.
[0067] In alternative embodiments, the one or more
processors operate as a standalone device or may be
connected, e.g., networked to other processor(s), in a
networked deployment, the one or more processors may
operate in the capacity of a server or a client machine in
server-client network environment, or as a peer machine
in a peer-to-peer or distributed network environment. The

one or more processors may form a personal computer
(PC), a tablet PC, a set-top box (STB), a Personal Digital
Assistant (PDA), a cellular telephone, a web appliance,
a network router, switch or bridge, or any machine capa-
ble of executing a set of instructions (sequential or oth-
erwise) that specify actions to be taken by that machine.
[0068] Note that while some diagram(s) only show(s)
a single processor and a single memory that carries the
computer-readable code, those in the art will understand
that many of the components described above are in-
cluded, but not explicitly shown or described in order not
to obscure the inventive aspect. For example, while only
a single machine is illustrated, the term "machine" shall
also be taken to include any collection of machines that
individually or jointly execute a set (or multiple sets) of
instructions to perform any one or more of the method-
ologies discussed herein.
[0069] Thus, one embodiment of each of the methods
described herein is in the form of a computer-readable
carrier medium carrying a set of instructions, e.g., a com-
puter program that are for execution on one or more proc-
essors, e.g., one or more processors that are part of a
wireless loudspeaker system for playback of audio. Thus,
as will be appreciated by those skilled in the art, embod-
iments of the present invention may be embodied as a
method, an apparatus such as a special purpose appa-
ratus, an apparatus such as a data processing system,
or a computer-readable carrier medium, e.g., a computer
program product. The computer-readable carrier medi-
um carries computer readable code including a set of
instructions that when executed on one or more proces-
sors cause a processor or processors to implement a
method. Accordingly, aspects of the present invention
may take the form of a method, an entirely hardware em-
bodiment, an entirely software embodiment or an em-
bodiment combining software and hardware aspects.
Furthermore, the present invention may take the form of
carrier medium (e.g., a computer program product on a
computer-readable storage medium) carrying computer-
readable program code embodied in the medium.
[0070] The software may further be transmitted or re-
ceived over a network via a network interface device.
While the carrier medium is shown in an example em-
bodiment to be a single medium, the term "carrier medi-
um" should be taken to include a single medium or mul-
tiple media (e.g., a centralized or distributed database,
and/or associated caches and servers) that store the one
or more sets of instructions. The term "carrier medium"
shall also be taken to include any medium that is capable
of storing, encoding or carrying a set of instructions for
execution by one or more of the processors and that
cause the one or more processors to perform any one or
more of the methodologies of the present invention. A
carrier medium may take many forms, including but not
limited to, non-volatile media, volatile media, and trans-
mission media. Non-volatile media includes, for example,
optical, magnetic disks, and magneto-optical disks. Vol-
atile media includes dynamic memory, such as main
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memory. Transmission media includes coaxial cables,
copper wire and fiber optics, including the wires that com-
prise a bus subsystem. Transmission media also may
also take the form of acoustic or light waves, such as
those generated during radio wave and infrared data
communications. For example, the term "carrier medium"
shall accordingly be taken to include, but not be limited
to, solid-state memories, a computer product embodied
in optical and magnetic media, a medium bearing a prop-
agated signal detectable by at least one processor of one
or more processors and representing a set of instructions
that when executed implement a method, a carrier wave
bearing a propagated signal detectable by at least one
processor of the one or more processors and represent-
ing the set of instructions a propagated signal and rep-
resenting the set of instructions, and a transmission me-
dium in a network bearing a propagated signal detectable
by at least one processor of the one or more processors
and representing the set of instructions.
[0071] It will be understood that the steps of methods
discussed are performed in one embodiment by an ap-
propriate processor (or processors) of a processing (i.e.,
computer) system executing instructions (computer-
readable code) stored in storage. It will also be under-
stood that the invention is not limited to any particular
implementation or programming technique and that the
invention may be implemented using any appropriate
techniques for implementing the functionality described
herein. The invention is not limited to any particular pro-
gramming language or operating system.
[0072] Reference throughout this specification to "one
embodiment" or "an embodiment" means that a particular
feature, structure or characteristic described in connec-
tion with the embodiment is included in at least one em-
bodiment of the present invention. Thus, appearances
of the phrases "in one embodiment" or "in an embodi-
ment" in various places throughout this specification are
not necessarily all referring to the same embodiment, but
may. Furthermore, the particular features, structures or
characteristics may be combined in any suitable manner,
as would be apparent to one of ordinary skill in the art
from this disclosure, in one or more embodiments.
[0073] Similarly it should be appreciated that in the
above description of example embodiments of the inven-
tion, various features of the invention are sometimes
grouped together in a single embodiment, figure, or de-
scription thereof for the purpose of streamlining the dis-
closure and aiding in the understanding of one or more
of the various inventive aspects. This method of disclo-
sure, however, is not to be interpreted as reflecting an
intention that the claimed invention requires more fea-
tures than are expressly recited in each claim. Rather,
as the following claims reflect, inventive aspects lie in
less than all features of a single foregoing disclosed em-
bodiment. Thus, the claims following the Detailed De-
scription are hereby expressly incorporated into this De-
tailed Description, with each claim standing on its own
as a separate embodiment of this invention.

[0074] Furthermore, while some embodiments de-
scribed herein include some but not other features in-
cluded in other embodiments, combinations of features
of different embodiments are meant to be within the
scope of the invention, and form different embodiments,
as would be understood by those in the art. For example,
in the following claims, any of the claimed embodiments
can be used in any combination.
[0075] Furthermore, some of the embodiments are de-
scribed herein as a method or combination of elements
of a method that can be implemented by a processor of
a computer system or by other means of carrying out the
function. Thus, a processor with the necessary instruc-
tions for carrying out such a method or element of a meth-
od forms a means for carrying out the method or element
of a method. Furthermore, an element described herein
of an apparatus embodiment is an example of a means
for carrying out the function performed by the element
for the purpose of carrying out the invention.
[0076] In the description provided herein, numerous
specific details are set forth. However, it is understood
that embodiments of the invention may be practiced with-
out these specific details. In other instances, well-known
methods, structures and techniques have not been
shown in detail in order not to obscure an understanding
of this description.
[0077] As used herein, unless otherwise specified the
use of the ordinal adjectives "first", "second", "third", etc.,
to describe a common object, merely indicate that differ-
ent instances of like objects are being referred to, and
are not intended to imply that the objects so described
must be in a given sequence, either temporally, spatially,
in ranking, or in any other manner.
[0078] All publications, patents, and patent applica-
tions cited herein are hereby incorporated by reference.
[0079] Any discussion of prior art in this specification
should in no way be considered an admission that such
prior art is widely known, is publicly known, or forms part
of the general knowledge in the field.
[0080] In the claims below and the description herein,
any one of the terms comprising, comprised of or which
comprises is an open term that means including at least
the elements/features that follow, but not excluding oth-
ers. Thus, the term comprising, when used in the claims,
should not be interpreted as being limitative to the means
or elements or steps listed thereafter. For example, the
scope of the expression a device comprising A and B
should not be limited to devices consisting only of ele-
ments A and B. Any one of the terms including or which
includes or that includes as used herein is also an open
term that also means including at least the elements/fea-
tures that follow the term, but not excluding others. Thus,
including is synonymous with and means comprising.
[0081] Similarly, it is to be noticed that the term cou-
pled, when used in the claims, should not be interpreted
as being limitative to direct connections only. The terms
"coupled" and "connected," along with their derivatives,
may be used. It should be understood that these terms
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are not intended as synonyms for each other. Thus, the
scope of the expression a device A coupled to a device
B should not be limited to devices or systems wherein
an output of device A is directly connected to an input of
device B. It means that there exists a path between an
output of A and an input of B which may be a path includ-
ing other devices or means. "Coupled" may mean that
two or more elements are either in direct physical or elec-
trical contact, or that two or more elements are not in
direct contact with each other but yet still co-operate or
interact with each other.
[0082] Thus, while there has been described what are
believed to be the preferred embodiments of the inven-
tion, those skilled in the art will recognize that other and
further modifications may be made thereto and it is in-
tended to claim all such changes and modifications as
fall within the scope of the invention. For example, any
formulas given above are merely representative of pro-
cedures that may be used. Functionality may be added
or deleted from the block diagrams and operations may
be interchanged among functional blocks. Steps may be
added or deleted to methods described within the scope
of the present invention.

Claims

1. A method of transmitting of a media data stream from
a source node of a wireless network to a plurality of
sink nodes of the wireless network, the method com-
prising:

the source node transmitting a first stream of
unicast packets addressed to at least one of the
sink nodes, the at least one of the sink nodes
being intended recipients of the first stream,
while the other non-addressee sink nodes,
which are not intended recipients of the first
stream, operate in a promiscuous mode, the oth-
er non-addressee sink nodes each receive and
examine all traffic on the wireless network in-
cluding the first stream;
receiving a re-transmission request packet from
a particular non-addressee sink node with an
indication that the particular non-addressee sink
node has not successfully received one or more
particular packets of the first stream; and
in response to the re-transmission request pack-
et, transmitting the one or more particular not-
received packets by one or more unicast pack-
ets addressed to the particular non-addressee
node,
such that all sink nodes can receive the com-
plete first stream.

2. The method as claimed in claim 1, wherein at least
some of the sink nodes include a wireless loudspeak-
er subsystem for playback of audio.

3. The method as claimed in claim 1, wherein the first
stream comprises a plurality of separate streams of
unicast packets addressed to a respective plurality
of sink nodes.

4. The method as claimed in claim 1, wherein the first
stream comprises unicast packets addressed to one
sink node, the other sink nodes being the non-ad-
dressee sink nodes.

5. The method as claimed in claim 1, wherein transmit-
ting the one or more particular not-received packets
to the particular non-addressee sink node includes
the source node transmitting the one or more partic-
ular not-received packets of the first stream as one
or more unicast packets addressed to the particular
non-addressee sink node.

6. The method as claimed in claim 1, further comprising
monitoring the error rates of receipt by the non-ad-
dressee sink nodes and wherein transmitting the one
or more particular not-received packets to the par-
ticular non-addressee sink node includes, in the case
that an error rate for a specific non-addressee sink
node is ascertained to be more than a pre-defined
threshold, switching the one or more addressee sink
nodes to be those one or more sink nodes that have
an error rate ascertained to be more than a pre-de-
fined threshold.

7. The method as claimed in claim 6, wherein the error
rate for a non-addressee sink node is indicated by
the rate of receipt of re-transmission requests from
the particular non-addressee sink node.

8. The method as claimed in claim 1, wherein transmit-
ting the one or more particular not-received packets
to the particular non-addressee sink node includes
the source node reducing the rate at which the
source node transmits the first stream of unicast
packets addressed to the at least one of the sink
nodes.

9. The method as claimed in claim 1, further comprising
prior to the transmitting of the first stream assigning
sequence indicators to the packets of the first stream
so that a receiving node can ascertain whether a
packet has not been received, and further can indi-
cate in a re-transmission request the sequence in-
dicator of a packet that have not been received.

10. A method in a wireless network that includes a
source node and a plurality of sink nodes, the method
comprising:

a particular sink node of the wireless network
operating in promiscuous mode including re-
ceiving and examining all traffic on the wireless
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network, the traffic including a first data stream
of unicast packets sent by the source node and
addressed to at least another one of the sink
nodes not including the particular sink node, the
at least another one of the sink nodes being in-
tended recipients of the first data stream and
wherein the particular sink node is not an intend-
ed recipient of the first data stream;
the particular sink node selecting the first data
stream from the traffic received;
the particular sink node ascertaining whether it
has successfully received all packets of the first
data stream; and
in the case that the particular sink node has as-
certained that it has not successfully received
one or more particular packets, transmitting a
re-transmission request packet to the source
node with an indication that it has not success-
fully received the one or more particular not-re-
ceived packets of the first data stream;
in response to the re-transmission request pack-
et, the source node transmitting the one or more
particular not-received packets by one or more
unicast packets addressed to the particular sink
node.

11. The method as claimed in claim 10, wherein the par-
ticular sink node includes a wireless loudspeaker
subsystem for playback of audio.

12. The method as claimed in claim 10, wherein the first
data stream comprises a plurality of separate
streams of unicast packets addressed to a respec-
tive plurality of sink nodes.

13. The method as claimed in claim 10, wherein the first
data stream comprises unicast packets addressed
to one sink node.

14. The method as claimed in claim 10, further compris-
ing receiving one or more unicast packets addressed
to the particular sink node, the unicast packets ad-
dressed to the particular sink node being transmitted
by the source node as a result of the source node
transmitting the one or more particular not-received
packets in response to receiving the re-transmission
request packet.

15. The method as claimed in claim 10, further compris-
ing the particular sink node receiving a packet from
the source node indicating that the unicast packets
of the first data stream are to be packets addressed
to a different sink node.

Patentansprüche

1. Verfahren zum Übertragen eines Mediendaten-

stroms von einem Quellenknoten eines drahtlosen
Netzwerks zu einer Vielzahl von Senkenknoten des
drahtlosen Netzwerks, aufweisend die folgenden
Schritte:

Senden eines ersten Stromes von mindestens
an einen der Senkenknoten adressierten Uni-
cast-Paketen von einem Quellenknoten aus,
wobei der mindestens eine Senkenknoten vor-
gesehener Empfänger des ersten Stromes ist,
während die anderen nichtadressierten Sen-
kenknoten, die keine vorgesehenen Empfänger
des ersten Stroms sind, in einem promiskuitiven
Modus arbeiten, wobei die anderen nichtadres-
sierten Senkenknoten jeweils den gesamten
Verkehr im drahtlosen Netzwerk einschließlich
des ersten Stromes empfangen und analysie-
ren;
Empfangen eines Übertragungswiederholungs-
anfragepakets von einem spezifischen nichtad-
ressierten Senkenknoten mit einem Hinweis,
dass der spezifische nichtadressierte Senken-
knoten ein oder mehrere spezifische Pakete des
ersten Stroms nicht erfolgreich empfangen hat;
und
Übertragen des einen oder der mehreren spe-
zifischen nicht empfangenen Pakete durch ein
oder mehrere Unicast-Pakete, die an den jewei-
ligen nichtadressierten Knoten gerichtet sind,
als Reaktion auf das Übertragungswiederho-
lungsanfragepaket, so dass alle Senkenknoten
den vollständigen ersten Strom empfangen kön-
nen.

2. Verfahren nach Anspruch 1,
wobei zumindest einige der Senkenknoten ein draht-
loses Lautsprechersubsystem zur Wiedergabe von
Audiodaten aufweisen.

3. Verfahren nach Anspruch 1,
wobei der erste Strom eine Vielzahl von separaten
Strömen von Unicast-Paketen umfaßt, die an eine
entsprechende Vielzahl von Senkenknoten adres-
siert sind.

4. Verfahren nach Anspruch 1,
wobei der erste Strom Unicast-Pakete umfaßt, die
an einen einzelnen Senkenknoten adressiert sind,
wobei die anderen Senkenknoten die nichtadres-
sierten Senkenknoten bilden.

5. Verfahren nach Anspruch 1,
wobei das Übertragen des einen oder der mehreren
spezifischen, nicht empfangenen Pakete an den je-
weiligen nichtadressierten Senkenknoten, das Sen-
den des einen oder der mehreren spezifischen nicht
empfangenen Pakete des ersten Stromes in Form
einer oder mehrerer Unicast-Pakete durch den Quel-
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lenknoten beinhaltet, welche an den jeweiligen nicht-
adressierten Senkenknoten adressiert sind.

6. Verfahren nach Anspruch 1,
ferner aufweisend das Überwachen der Fehlerraten
beim Empfangen durch die nichtaddressierten Sen-
kenknoten und wobei das Übertragen des einen oder
der mehreren spezifischen nicht empfangenen Pa-
kete an den jeweiligen nichtaddressierten Senken-
knoten, für den Fall, dass festgestellt wird, dass eine
Fehlerrate für einen spezifischen nichtaddressierten
Senkenknoten einen vordefinierten Schwellenwert
überschreitet, das Umschalten des einen oder der
mehreren Empfänger-Senkenknoten in einen oder
mehrere Senkenknoten, die eine Fehlerrate aufwei-
sen, welche über einem vordefinierten Schwellen-
wert liegt, beinhaltet.

7. Verfahren nach Anspruch 6,
wobei die Fehlerrate für einen nichtadressierten
Senkenknoten durch die Eingangsrate von Übertra-
gungswiederholungsanfragen von dem jeweiligen
nichtadressierten Senkenknoten indiziert wird.

8. Verfahren nach Anspruch 1,
wobei das Übertragen des einen oder der mehreren
spezifischen nicht empfangenen Pakete an den je-
weiligen nichtadressierten Senkenknoten das Redu-
zieren der Rate beinhaltet, mit der der Quellenknoten
den ersten Strom von Unicast-Paketen, die an den
mindestens einen der Senkenknoten adressiert
sind, sendet.

9. Verfahren nach Anspruch 1,
ferner aufweisend das Zuweisen von Sequenzindi-
katoren an die Pakete des ersten Stromes vor dem
Senden des ersten Stroms, so dass ein Empfangs-
knoten feststellen kann, ob ein Paket nicht empfan-
gen wurde, und ferner in einer Übertragungswieder-
holungsanfrage den Sequenzindikator eines nicht
empfangenen Pakets angeben kann.

10. Verfahren in einem drahtlosen Netzwerk, das einen
Quellenknoten und eine Vielzahl von Senkenknoten
enthält, aufweisend die folgenden Schritte:

Empfangen und Analysieren des gesamten Ver-
kehrs im drahtlosen Netzwerk durch einen im
Promiskuitivmodus arbeitenden spezifischen
Senkenknoten des drahtlosen Netzwerks, wo-
bei der Verkehr einen ersten, von dem Quellen-
knoten gesendeten und an mindestens einen
anderen der Senkenknoten adressierten, den
spezifischen Senkenknoten nicht enthaltenden
Datenstrom von Unicast-Paketen enthält, wobei
der zumindest andere der Senkenknoten ein
vorgesehener Empfänger des ersten Daten-
stroms ist und wobei der spezifische Senken-

knoten kein vorgesehener Empfänger des ers-
ten Datenstroms ist;
Auswählen des ersten Datenstromes aus dem
empfangenen Datenverkehr durch den spezifi-
schen Senkenknoten;
Feststellen durch den spezifischen Senkenkno-
ten, ob alle Pakete des ersten Datenstroms er-
folgreich empfangen wurden; und
Übertragen eines Übertragungswiederholungs-
anfragepakets an den Quellenknoten mit dem
Hinweis, dass er das eine oder die mehreren
spezifischen Pakete des ersten Datenstroms
nicht erfolgreich empfangen hat für den Fall,
dass der jeweilige Senkenknoten festgestellt
hat, dass er ein oder mehrere spezifische Pa-
kete nicht erfolgreich empfangen hat;
Übertragen des einen oder der mehreren spe-
zifischen nicht empfangenen Pakete mittels ein
oder mehrerer an den jeweiligen Senkenknoten
adressierte Unicast-Pakete durch den Quellen-
knoten als Reaktion auf das Übertragungswie-
derholunganfragepaket.

11. Verfahren nach Anspruch 10,
wobei der jeweilige Senkenknoten ein drahtloses
Lautsprechersubsystem zur Wiedergabe von Audi-
odaten aufweist.

12. Verfahren nach Anspruch 10,
wobei der erste Datenstrom eine Vielzahl von sepa-
raten Strömen von Unicast-Paketen umfasst, die an
eine entsprechende Vielzahl von Senkenknoten
adressiert sind.

13. Verfahren nach Anspruch 10,
wobei der erste Datenstrom Unicast-Pakete auf-
weist, die an einen Senkenknoten adressiert sind.

14. Verfahren nach Anspruch 10,
ferner aufweisend das Empfangen eines oder meh-
rerer an den jeweiligen Senkenknoten adressierte
Unicast-Pakete, wobei die an den jeweiligen Sen-
kenknoten adressierten Unicast-Pakete von dem
Quellenknoten infolge des Übertragens des einen
oder der mehreren spezifischen nicht empfangenen
Pakete durch den Quellenknoten infolge des Emp-
fangens des Übertragungswiederholunganfragepa-
kets übertragen werden.

15. Verfahren nach Anspruch 10,
ferner aufweisend das Empfangen eines Paketes
von dem Quellenknoten durch den jeweiligen Sen-
kenknoten, welches anzeigt, dass die Unicast-Pa-
kete des ersten Datenstroms Pakete sein sollen, die
an einen anderen Senkenknoten adressiert sind.
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Revendications

1. Procédé permettant de transmettre un flux de don-
nées multimédia à partir d’un noeud source d’un ré-
seau sans fil à une pluralité de noeuds récepteurs
du réseau sans fil, le procédé comprenant les étapes
suivantes :

transmettre, par le noeud source, un premier flux
de paquets de monodiffusion adressés à au
moins un des noeuds récepteurs, ledit un noeud
des noeuds récepteurs étant un destinataire dé-
signé du premier flux, tandis que les autres
noeuds récepteurs à qui le flux n’est pas adressé
(non cible), qui sont des destinataires non dési-
gnés du premier flux, opèrent dans un mode pro-
miscuité, les autres noeuds récepteurs non cible
recevant et examinant chacun tout le trafic sur
le réseau sans fil comportant le premier flux ;
recevoir un paquet de requête de retransmis-
sion à partir d’un noeud récepteur non cible par-
ticulier avec une indication que le noeud récep-
teur non cible particulier n’a pas reçu avec suc-
cès un ou plusieurs paquets particuliers du pre-
mier flux ; et
en réponse au paquet de requête de retrans-
mission, transmettre les un ou plusieurs paquets
non reçus particuliers par un ou plusieurs pa-
quets de monodiffusion adressés au noeud non
cible particulier,
afin que tous les noeuds récepteurs puissent
recevoir le premier flux complet.

2. Procédé selon la revendication 1, dans lequel au
moins certains des noeuds récepteurs comportent
un sous-système de haut-parleurs sans fil pour la
lecture audio.

3. Procédé selon la revendication 1, dans lequel le pre-
mier flux comprend une pluralité de flux séparés de
paquets de monodiffusion adressés à une pluralité
respective de noeuds récepteurs.

4. Procédé selon la revendication 1, dans lequel le pre-
mier flux comprend des paquets de monodiffusion
adressés à un noeud récepteur, les autres noeuds
récepteurs étant les noeuds récepteurs non cible.

5. Procédé selon la revendication 1, dans lequel l’étape
de transmission des un ou plusieurs paquets non
reçus particuliers au noeud récepteur non cible par-
ticulier comprend transmettre, par le noeud source,
les un ou plusieurs paquets non reçus particuliers
du premier flux comme un ou plusieurs paquets de
monodiffusion adressés au noeud récepteur non ci-
ble particulier.

6. Procédé selon la revendication 1, comprenant en

outre contrôler les taux d’erreur de réception par les
noeuds récepteurs non cible et l’étape de transmis-
sion des un ou plusieurs paquets non reçus particu-
liers au noeud récepteur non cible particulier com-
prend, dans le cas où un taux d’erreur pour un noeud
récepteur non cible spécifique est déterminé comme
étant supérieur à un seuil prédéfini, commuter les
un ou plusieurs noeuds récepteurs cible pour qu’ils
soient les un ou plusieurs noeuds récepteurs qui ont
un taux d’erreur déterminé comme étant supérieur
à un seuil prédéfini.

7. Procédé selon la revendication 6, dans lequel le taux
d’erreur pour un noeud récepteur non cible est indi-
qué par le taux de réception de requêtes de retrans-
mission à partir du noeud récepteur non cible parti-
culier.

8. Procédé selon la revendication 1, dans lequel l’étape
de transmission des un ou plusieurs paquets non
reçus particuliers au noeud récepteur non cible par-
ticulier comprend réduire, par le noeud source, le
taux auquel le noeud source transmet le premier flux
de paquets de monodiffusion adressés au dit un
noeud des noeuds récepteurs.

9. Procédé selon la revendication 1 comprenant en
outre, avant la transmission du premier flux, affecter
des indicateurs de séquence aux paquets du premier
flux pour qu’un noeud de réception puisse détermi-
ner si un paquet n’a pas été reçu, et puisse indiquer
en outre dans une requête de retransmission l’indi-
cateur de séquence d’un paquet qui n’a pas été reçu.

10. Procédé dans un réseau sans fil qui comporte un
noeud source et une pluralité de noeuds récepteurs,
le procédé comprenant :

un noeud récepteur particulier du réseau sans
fil opérant en mode promiscuité comprenant re-
cevoir et examiner tout le trafic sur le réseau
sans fil, le trafic comportant un premier flux de
données de paquets de monodiffusion envoyés
par le noeud source et adressés à au moins un
autre des noeuds récepteurs ne comportant pas
le noeud récepteur particulier, ledit un autre des
noeuds récepteurs étant un destinataire dési-
gné du premier flux de données et le noeud ré-
cepteur particulier n’étant pas un destinataire
désigné du premier flux de données ;
le noeud récepteur particulier sélectionnant le
premier flux de données à partir du trafic reçu ;
le noeud récepteur particulier déterminant s’il a
reçu avec succès tous les paquets du premier
flux de données ; et
dans le cas où le noeud récepteur particulier a
déterminé qu’il n’a pas reçu avec succès un ou
plusieurs paquets particuliers, transmettre un
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paquet de requête de retransmission au noeud
source avec une indication qu’il n’a pas reçu
avec succès les un ou plusieurs paquets non
reçus particuliers du premier flux de données ;
en réponse au paquet de requête de retrans-
mission, transmettre par le noeud source les un
ou plusieurs paquets non reçus particuliers par
un ou plusieurs paquets de monodiffusion
adressés au noeud récepteur particulier.

11. Procédé selon la revendication 10, dans lequel le
noeud récepteur particulier comprend un sous-sys-
tème de haut-parleurs sans fil pour la lecture audio.

12. Procédé selon la revendication 10, dans lequel le
premier flux de données comprend une pluralité de
flux séparés de paquets de monodiffusion adressés
à une pluralité respective de noeuds récepteurs.

13. Procédé selon la revendication 10, dans lequel le
premier flux de données comprend des paquets de
monodiffusion adressés à un noeud récepteur.

14. Procédé selon la revendication 10, comprenant en
outre recevoir un ou plusieurs paquets de monodif-
fusion adressés au noeud récepteur particulier, les
paquets de monodiffusion adressés au noeud récep-
teur particulier étant transmis par le noeud source
suite à la transmission par le noeud source des un
ou plusieurs paquets non reçus particuliers en ré-
ponse à la réception du paquet de requête de re-
transmission.

15. Procédé selon la revendication 10, comprenant en
outre recevoir par le noeud récepteur particulier un
paquet à partir du noeud source indiquant que les
paquets de monodiffusion du premier flux de don-
nées doivent être des paquets adressés à un noeud
récepteur différent.
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