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Abstract A MULTI-NODE MEDIA CONTENT DISTRIBUTION
SYSTEM A multi-node media content distribution system is
corporated in portable slave node media content reproduction
devices for sharing video, music, photo or any other media
content files with other portable slave node media content
reproduction devices wirelessly. The multi-node media content
distribution system includes media content reproduction devices
wirelessly configured as a network. One of the media content
reproduction devices is desighated as a master controller node
media content reproduction device and provides the media
content files to the network as a server. All remaining media
content reproduction devices are slave nodes to the master
controller node media content reproduction device to receive
the media content files. The master controller node media
content reproduction device encrypts the media content files
with a unique encryption key that is known only to the member
slave. Each of the media content reproduction devices of the
network may be in communication with an online music store for
purchase of a media content file based on its associated media
content information file. Fig. 1
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Abstract

AMULTI-NODE MEDIA CONTENT DISTRIBUTION SYSTEM

A muilti-node media content distribution system is incorporated in portable slave
node media content reproduction devices for sharing video, music, photo or any other
media content files with other portable slave node media content reproduction devices
wirelessly. The multi-node media content distribution system includes media content
reproduclion devices wirelessly configured as a nelwork. One of the media content
reproduction devices is designated as a masier controller node media content
reproduction device and provides the media content files 1o the network as a server. All
remaining media content reproduction devices are slave nodes o the master confrolier
node media content reproduction device to receive the media content files. The master
controller node media content reproduction device encrypls the media content files with
a unique encryption key that is known only to the member slave. Each of the media
content reproduction devices of the network may be in communication with an online
music store for purchase of a media content file based on its associated media content

information file.

Fig. 1
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A Multi-Node Media Content Distribution System

Background of the Invention

{00017 This application claims priority under 35 U.S.C. §119 to U.S. Provisional
Patent Application Serial Number 80/878,173, Filing Date: January 8, 2007 which

is herein incorporated by refersnce in its entirsty.

Related Patent Applications

(00023 “A Multi-Node Media Content Relay System®, Number Serial Number
80/879,172, Filing Date: January 8, 2007, assigned to the same assignee as this

invention and incorporated herein by reference in its entirsty.

[0003] - “AWirsless Network for Personal Computer Human Interface Davices”,
Number Serial Number 80/879,174, Filing Date: January 8, 2007, assigned {o the
saime assignee as this invention ‘énd incorporated herein by reference in its

entiraty.

Flald of the Invention

{0004} This invention relates generally to data nelwork systems. More
particularly this invention relates to network systems for the fransfer of media
content data files from a master control node media content reproduction device

to remote slave node media content reproduction devices of the network.
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Description of Related Art

Wireless networks such as the Bluetooth network allow the
communication between portable and remote electronic devices, such as
notebook computers, mobile phones, personal digital assistants (PDA’s), digital
cameras, and mp3/MD/DVD players. Digital media content files such as digitized
audio {(music and voice) and video files are transferred between the portable and

ramote electronic devices.

“Bluetooth: An Enabler for Personal Area Networking”, Johansson, et al.,
IEEE Network, Sep/Oct 2001, Vol.: 15, Issue: 5, pp.: 28-37, describes use of
portable electronic devices in a network of personal devices that is often referred
to as a personal area network. The Bluetooth piconet network architecture, a
strict star topology, is extended into a scatternet architecture, where piconsts are
interconnected. A consequence of creating scaiternet-based personal area
networks is that some nodes will form gateways between pic@nets; and these
gateways must be capable of time sharing their presence in each piconat of
which they are members. Johansson et al. presents an overall architecture for
handling scheduling in a scatternet. A family of feasible inter-piconet scheduling
algorithms, referred to as rendezvous point algorithms, is alse introduced and

discussed.

“Bluenet - A New Scatternet Formation Scheme”, Wang et al.,
Proceedings of the 35th Annual Hawaii International Conference on System

Sciences, IEEE Computer Society, Jan. 2002, 9 pages (not numbered), presents
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a scheme for building an efficient scatternat and discusses the basic rulss of the
scheme. Two methods are introduced to svaluate the performance of the
resulting scatternets based on average shortast path length and maximum traffic

flows respectivaly.

“interconnacting Bluetooth-like Personal Area Networks”, Tan, 1st Annual
Ouygen Workshop, Gloucester, MA, 2001, found 02/01/2007 at
http:i/nms.csaii.mit.edu!pr@jfectsihiuewéreioxygen@"ﬁ pdf, identifies the three main
challenges in interconnecting multiple Blustooth-like PAN's: scatlernet topology
formation, packet routing, and channel or link scheduling. The need for an
axplicit fopology formation process stems from the fact that devices need o
discover each other and explicitly establish a point-to-point link fo synchronize
the frequency hopping seguence and exchange signaling information. Once the
scatternet is formed, some mechanism is required to efficiently routs packets
across multiple PAN's. The scheduling problem arises because channel
bandwidth must be used efficiently, and the time division duplex nature

introduces problems not ssen in traditional wireless channel scheduling.

“A Priority Conirol Method for Wireless Multi-Hop Access Using IEEE
802.11 DCF Mechanism” Kawamura, et al., 15th IEEE International Symposium
on Personal, Indoor and Mobile Radio Communications, 2004, PIMRC 2004,
Sept. 2004, Vol.: 1, pp.: 520- 524 explains the problem of throughput degradation
of a relay station when IEEE 802.11 is adopted in multi-hop communications.

The relay stations lose some of their capacity compared to stations that are not



relaying the data of other stations. Because all stations have equal transmission

opporiunity, the relay stations have to send packets from other terminals. An

autonomous priority control method is proposed that changes the contention

window size depending on the number of relay stations and the number of hops
s to ensure that relay stations are offered the same transmission capacity as

regular stations in the service area.

{0010] U. S. Patent 6,785,688 (Piassoﬁ, et al.) illustrates the topology of a

network of electronic devices that can be coupled using wirsless connections
coupled in personal area network (PAN) and other devices are coupled in a

10 piconet using wireless connections. Each of the devices in 3 PAN and piconet
can be in communication with each other. By periodic polling, the member
devices of PAN determine the state of their surrounding network structure. The
method and system for dynamically configuring a device receives an attribute
setting corresponding to characteristics of the device and implements a

15 corresponding configuration stale. The configuration state activates a
corresponding device configuration. The alfribute ssiting constitutes a discretely
variable value conforming to the degree of mobility of the device. Alternately, an
attribute setting constitutes a discretely variable value conforming fo the location

of the device.

2 [0011) U. S. Patent 6,845,398 (Galensky, st al.) presents a wireless device,
system and method for receiving and playing multimedia files streamed from a

multimedia server over a wireless telecommunications network. A desired
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mudtimedia fils is selected from one or more multimedia files stored in the
mullimedia server that is connected to the wirgless telecommunications network.
Successive blocks of data from the desired mullimedia file are streamed over the
wireless telecommunications network in a digitized and compressed format and
received by the wirsless tslecommunications devics. The received blocks of
data from the streamed multimedia file are temporarily stored in a buffer in the
wirgless device, decoded and decompressed, and successively played through
an audio andfor video output in the wireless device. The wireless device
monitors the blocks of data stored in the buffer and signals the wirsless
telecommunications network to increase the rate that the data blocks are
transmittad over the wireless network in the event that the data stored in the

buffer falls below a minimum threshold lavel,

U, 8. Palent 6,928,285 (Olson, et al.}, teaches a system and method for
facilitating the authentication of wireless devices in an aenvironment with muitiple
wireless networks, A user wishing to join an opsraling wireless network can
bring his wireless device within close physical proximity, for exampis, less than
one metar, of a device in the network that he wishes to join. The user then
presses an authenticate bulion, which causes both devices to enter a low
fransmission power mode. In such case, the devices are only capable of
operation within the close proximity. Being in low power mode will diminish the

possibility of savesdropping on the authentication process.
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[0014]

U. 8. Patent 7,167,678 (Powers) describes persistent peer-to-pesr
networking over a piconet network. The persistent peer-to-peer network is
implemented over a network with master-slave topology. Data being sent from
master to slave or from slave to master are sent in one transmission, but data
sent from one slave to another is received by the master and refransmitted to the
slave. A session table is kept at each device includes an ordered list of devices,
where the first device is the master device. When a master device dropé out of
the network the slave devices promote the next device in the ordered list of
devices to master. A master device may also receive a request from a slave
device to become master, and update its session table and send the updated
session table to all devices. The slave device requesting master status is then

freated as master by all devices in the network.

U. 8. Patent 7,167,920 (Traversat, et al.) teaches a system and method
for establishing communications channels between and among peers in a pesr-
to-peer networking environment. Pipes may be used as communication
channels for sending and receiving messages and other data between services
or applications over input and output endpoints. Pipes may be asynchronous,
unidirectional, stateless and unreliable. Bidirectional pipes may also be
supported. Pipes may have ends that may be moved around and bound to
different peers at different times. Point-to-point and propagate pipes may be
supported. Pipes may connect peers that have a direct physical link and peers
that do not have a direct link. Peers may communicate through pipes without
knowing on which peer a pipe endpoint is bound. A message is sent to all peer

&



endpoints currently connecied (istening) to the pipe. The set of connected

endpeoints may be obtained from a pipe service using a pipe binding protocol.

U. 8. Patent Application 2005/0107102 (Yoon, st al.), describes an
apparatus to relay connection requests belween wireless devices in a wireless
network including at least one piconet having a master device and one or mors
slave devices. The apparatus includes a connection request relay unit in the
master devics {o relay to a first wireless device a reguast from a second wireless
device to connect to the first wireless device. The first wireless device is one of
the one or more slave devices, and the second wireless device s outside the

piconst having the master device.

U. &, Patent Application 2005/0286548 Basscli, et al. describes meathods
and appsratus for providing synchronous playback of the same plece of time-
based media on multiple devices connectad over heterogenous channesls
consisting of varying degrees of delay. The apparatus employs a peerdo-pesr
wireless application that allows users to shars music locally through handheid

devices.

L 8. Patent Application 2006/0039304 (Singer, ot al.) provides a method
and apparatus for wireless distribution of a file using ad-hoc wiraless networks.
The method and apparatus for distributes a media content file (o a node of the ad
hoo network. The received fils is then shared with a recognized neighbor node of

the ad hoc network. Once the file {s provided by a distributor node to a neighbor



node, the distributor node claims an incentive for sharing the file with the

neighbor node.

Summary of the Invention

{0018} An object of this invention is to provide a multi-node media content
§ distribution system incorporat';ng media content reproduction devices such as
portable media players for sharing video, music, photo or any other media
content with other portable slave node media content reproduction devices

wirelessly.

{0019} Anocther object of this invention is to provide a network for a multi-node
10 media content distribution system that has a network of multiple media content
reproduction devices where one of the media content reproduction devices
assumes the function of master contreller node for the network and provides the
media content data files to the network as a server to other slave portable slave

node media content reproduction devices.

15 [0020] To accomplish at least one of these objects, a multi-node media content
distribution system distributes media content wirglessly. The multi-node media
content distribution system includes a plurality of media content reproduction
devices communicating wirelessly. The plurality of media content reproduction
devices are configured as a network, where one of the media content

W reproduction devices is designated as a master controller node media content

reproduction device for the network and provides the media content data files to
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the network as a server. All remaining media content reproduction devices are
slaves to the master controller node media content reproduction device to
receive the media content data files. The media content data files are digitized
musical files, digitized video files, digitized voice messaging files, or text
maessaging files. The media content data files may have associated media

content information files.

{0021} The network includes an application laver and a protocol layer. The
application layer is structured such that all the media content reproduction
devices appear to be able o share their media content data files with other
media content reproduction davices in the network. The protocol layer is
structured such that the master controlier node media content reproduction
device coordinates a communication channel access timing and distribution of
the madia content data files fo and from the other slave node media content

reproduction devices in tha network.

{0022] The network of the multib-node media content distribution system functions
sglectively in a broadcast mods, a server mode, or a peer-io-pesr network mode.
When the network functions in the broadeast mods, the master controfler node
media content reproduction device broadeasts the media content data files to the
slave node media content reproduction devices of the network, When the
network functions in the server mode, sach slave node media content
reproduction device of the network requests separate media content data files

from a media content data files list. The media content data files list contains file
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names of the media content data files to be transferred from the master controlier
node media content reproduction device to each of the slave node media content
reproduction devices. When the network functions in the peer-to-peer network
made, the user of master controller node media content reproduction device and
the slave node media content reproduction devices appear to be equals on a
peer-to-peer network. in the peer-to-peer mode, the media content data files list
for the master controlier node media content reproduction device and all the
slave node media content reproduction devices are transferred equally to the
master controller node media content reproduction device and alt the slave node
media content reproduction devices and the master controller node media
content reproduction device and all the slave node media content reproduction

devices individually request media content data files.

The master cont}oiier node media content reproduction device and the
slave node media content repreduction devices each have a network controller
and a media content storage device. The ryetwcrk controler includes a
transceiver for broadcasting the bidirectional communication between the master
controlier node media content reproduction device and the slave node media
content reproduction devices and an antenna connected to the transcsiver for
broadcasting the bidirectional communication as RF signals. The media content
storage device is in communication with the network controller for storing the

media content data files.

19



(00241 At initiglization, the master controller node media content reproduction
device assigns a channel to each individual slave node media content
reproduction devices. The assigned channel is a time slot in a time domain
raultiple access (TDMA) communication system or a separate frequency channel

& of an RF communication system. The master controller node media content
reproduction device recsives commands from a user of the master controlier
node media content reproduction devige to selsct the broadcast mode, the server
mode, or the peer-to-peer network mode. When the network functions in
broadeast mode, the network controller of the master controlier node media

10 content reproduction device exiracts a desired media content data file from the
media content storage of the master coniroller node madia content reproduction
device and broadeasts the media content data files as an uncomprassed
‘digitized audio signal as the RF signal from the master controlier node media
content reproduction device o the slave node media content reproduction

davices. The media content data file is divided into fransmission frames to be

L]

brogdoast by the network controller of the master controlier node media content
reproduction device such that the each transmission frams is divided into
digitized audio data sub-frames appended with control and synchronization data

sub-framas.

W [0025] When the network functions in the server mode and the peer-do-peer
network mode, the network controller of master controller node media content
reproduction device ransmits a media content list describing the media content
data files present in the media content storage of the master controlier node

11
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media content reproduction device to each of the slave node media content data
files. Each of the slave node media content reproduction devices transimits their
media content lists describing the media content data files present in the media
content storage of the slave node media content reproduction devices to the
master controller node media content reproduction device. The master controller
node media content reproduction device then compiles the media content lists of
the slave node media content reproduction devices and retransmits the compiled
media content lists to all the slave node media content reproduction devices.
When the master controiler node media content reproduction device receives a
request for media content data files resident on one of the slave node media
content reproduction devices, the master controller node media content
reproduction device requests the media content data files from the slave node
media content reproduction devices retaining the requested file in its media
content storage. The network controlier of the slave node media content
reproduction device possessing the requested media content data files exiracts
the request media content data files from its media content storage device and
transmits the media content data files to the master controller node media
content reproduction device. The master controller node media content
reproduction device retransmits the requested media content data file to the

requesting slave node media content reproduction device.

When the network functions in the server mode, the master controller

node media content reproduction device acts as strictly a server providing the

12



media content data files residing in the media content storage of the master

controller node madia content reproduction device.

{00271 The master confrolier node media content reproduction device monitors a
digital rights management of the media content data files and will not store or
$ refrieve the media content data files retained by the media content storage, if
doing so violates digital rights management agreements batween authors of the
media content data files and the users of the master controller node media
content reproduction device and the users of the slave node media content

reproduction devices.

i {0028] The master controlier node media content reproduction device encrypls
the media content data files with a unigue encryplion key that is known only to
the member media content reproduction devices of the multi-node media content
distribution systemn to prevent, interception of the fransmitted media content data
filas. Ons of the media content reproduction devices of the mul-node media

13 cortent distribution system provides the permission to share the media content
data files and the plurality of media content reproduction devices negoliate and

gxchangs tha encryplion key.

{00291 Each of the plurality of media content reproduction devices of the network
may ba in communication with an online music store. One slave node media
[ content reproduction device receives one media content data file and an
associated media content information file from the master controlier node media
content reproduction device., Upon reproduction of the media content data file,

13
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the user of the one slave node media content reproduction device stores the
associated media content information file. When the users desires to purchase
the one media content data file, the user of the one slave node media content
reproduction device receiving the one media content data file selectively
transfers the associated media content information file to the online music store
to purchase the one media content data file designated of the associated media

content information ﬁie,

The user of the one media content reproduction device that originally
transferred the one media content data file receives store credit for the purchase
of the one media content reproduction device for sharing the one media content
data file. The user of the one slave node media content reproduction device
racsiving the one media content data file receives store credit for purchasing the
one media content reproduction device as a result of sharing the one media

content data file.

At least one of the plurality of media content reproduction devices of the
multi-node media content distribution system is in communication with an online
music store wirelessly through a public or private communications network
connected to the internet with the online music store connected to the internet.
Alternately, at least one of the plurality of media content reproduction devices of
the multi-node media content distribution system is in communication with an
online music store through a link to a personal computer connected to the

internet with the online music store connected to the internet, wherein the at least

14



one of the plurality of media content reproduction devices is connected as an

input/output device of the personal computer.

Brief Description of the Drawings

[0032] Fig. 1 is a block diagram of a multi-node media content distribution system
5 of this invention,
[0033] Figs. 2a-2¢ are flow diagrams of a method for media content distribution of

this invention.

{0034} Fig. 3 is a block diagram of a second embodiment of a media content

distribulion system of this invention.

1w [0035] Fig. 4 is a flow diagram of an embodiment of a method for purchase of
multi-node content through a multi-node media content distribution system of this

invention.

{0038] Fig. 5 is a flow diagram of another embodiment of a method for purchase
of muiti-node content through a multi-node madia content distribution system of

15 this invention.

Detailed Description of the Invention

{00377 A muiti-node media content distribution system of this invention is multiple
media content reproduction device such as a portable media players for

wirelessly sharing video, music, photo or any other meadia content with other

i85
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slave node media content reproduction deviceé. The multi-node media content
distribution system forms a multimode network where one of the slave node
media content reproduction devices assumes the function of master controller
node for the network and provides the media content data files to the network as
a server. The other slave node media content reproduction devices are slaves to
the master controller node and receive the media content data files. The media
content data files is compressed or uncompressed digitized audio or video files

or digital photographs that are available for sharing.

[C038] The multi-node media content distribution system of this invention is
divided into two layers: an application layer and a protocol layer. In the
application layer, all the slave node media content repmducﬁon devices appear
to be able to share their content with other slave node media content
reproduction devices in the network. Whereas, in the underlying protocol layer,
there will only be one master controlier node media content reproduction devics,
who m{_iﬁi coordinate the channel access timing and distribution of the media
content data files to and from the other slave node media content reproduction
devices in the network. This allows the network to operate in three different
modes. The first mode is a broadcast mode where the master controller node
media content reproduction device broadcasts the media content data files to the
slave node media content reproduction davices of the network. The second
mode is a server mode where each slave node media content reproduction
device of the network requests separate media content data files from a media
content data files list containing the file names of the media content data files list

18



fransferred from the master controller node media content reproduction device to
each of the slave node media content reproduction devices. The third mode is
appears as a peer-lo-peer nstwerk where the user of master controlier node
media content reproduction device and the users of the slave node media

§ content reproduction devicas appear o be squals on a peerlo-peer network.
The media content data files list for the master controller node media content
reproduction device and all the slave nods media content reproduction devices
are now transferred equally {o the master controller node and all the slave nods
madia content reproduction devices and the master controller node media

16 content reproduction device and all the slave node meadia content reproduction

devices can individually request media content data flles.

[0034] Refer now to Fig. 1 for a detalled description of the multi-node media
content distribution systern of this invention. A group of slave node media
content reproduction devices ars organized info the multi-node media content

15 distribution system of this invention. When the slave node media content
reproduction devices are in sufficlently close proximily to each other, one of the
stave node media content reproduction devices becoms the master controlier
node slave node media content reproduction device § that will act as a the server
for the network and the remaining slave node media content reproduction

W davices becoms the slave nodes 18a, 18, ..., and 10n.

{0040] The master confroller node media content reproduction device  has a

media content storage 18 that contains all the media content data files of the

17



master controlier node media content reproduction device 5. The media player 7
of the master controller node media content reproduction device § can play any
of the media content data files 17 when the user of the slave node media content
reproduction device desires. The master controller node media content
reproduction device 5 has a network controller 20 that provides the command,
control, formatting, and transmission of the media content data files from the
media content storage 15 té the slave node media content reproduction devices
10a, 10b, ..., and 10n. The master controller node media content reproduction
device 5 and the slave node media content reproduction devices 10a, 10b, ...,
and 10n each have a network controfler 20 included that permits bidirectional
communication between the master controller node media content reproduction
device 5 and the slave node media content reproduction devices 10a, 10b, ...,
and 16n. The master controller node media content reproduction device 5inits
initialization assigns a channel to each individual slave node media content
reproduction device 10a, 10b, ..., and 10n. The channel may beatimeslotina
time domain multiple access (TDMA) communication sysiem or a separate

frequency channel of an RF communication system.

As noted above, the multi-node media content distribution system of this
invention functions in three modas. The network controller 20 based on the
commands from the user of the slave node media content reproduction device
establishes itself in the desired mode. In broadecast mode, the network controlier
20 will extract the desired media content data fils from the .‘j’nedia content storage
15 and broadcast it as an uncompressed digitized audio signal to the slave node

18
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media content reproduction devices 10a, 18b, ..., and 10n. In the broadcast
mode only one media content data file is broadcast as chosen by the user of the
raster controller node media content reproduction device 8. Each transmission
frame from the network controller 20 is divided into digitized audio data sub-

frames and confrol and synchronization data sub-frames,

in the server mode and the peer-io-peer network mode, network controlier
20 ransmits a media content list descz:ibing the madia content data files present
in the media contant storage 18 of the master controller node media content
reproduction device 5 to each of the slave node media content reproduction
davices 10a, 10b, ..., and 18n. For the peerdo-paer network mode, each of the
stave node media content reproduction devices 10a, 10b, ..., and 10n transmits
their media content lists describing the media content data files present in the
media content storage of the slave node media contert reproduction devices
18a, 18b, ..., and 10n. The network controlier 28 ihaﬁ compiles the media
content lsts of the slave node media content reproduction devices 10a, 108, ..., ‘
and 10n and retransmiis them to all the slave node media content rapraduction
devices 1¢a, 1¢b, ..., and 10n. In the server mode, the master coniroller node

media content reproduction device § acts as strictly a server providing on the

[

media content data files residing in the media content storage 18, In the peerto
peer nelwork mode, the network controller 20, receives a request for media
content data files resident on one of the other slave node media content
reproduction devices 18a, 10b, ..., and 10n. The network controller 20 requests
the media content data file from the slave node media content reproduction

18



device 10a, 10b, ..., and 10n retaining that file in its media content storage. The
slave node media content reproduction device 10a, 10b, ..., and 10n includes a
network controller similar to that of the master controller node media content

reproduction device § which exiracts the request media content data file and

15

transmits it to the master controller node media content reproduction device 5.
The network controller 20 refransmits the requested media content data file to
the requesting slave node media content reproduction device 103, 10b, ..., and

1060.

[0043] The network controller 20 will divide the transmission frame designated for

16 each slave node media content reproduiction device 108a, 10b, ..., and 10n into
multiple time slots. One time slot of the fransmission from will contain a portion
of the content media data file. The network controller 20 will transmit as many
transmission frames as necessary to transmit the content media data file. The
network controlier 26 will provide the necessary synchronization and channel -

i3 access conirol for the transmission frames. inthe server mode and the peer-to-
peer network mode, compressed content media data files are transmitied due to
bandwidth limitations. The division of the transmission frames into multiple time
siots allows multiple media content data files to multiplex for simullaneous

transmission.

# [0044] The network controller 20 further monitors the digital rights management
of the media content data files and will not slore or retrieve files retained by the

media content storage 15, if doing so violates the digital rights management

20
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agreemantis betwean the authors of the media content data files and the users of
'the master controller node madia content raproduction device 5 slave nods
media content reproduction device and the users of the slave node media
content reproduction devices 18a, 18, ..., and 10n. Also, to prevent,
interception of the transmitted media content data files, the network controlier 20
ancrypts the media content data files with a unigus encryption key (1D} that is
known only to the member slave node media content reproduction devices of the
multi-nods media content distribution system of this invention. The users of the
master controller node media content reproduction device § and/or the slave
node media content reproduction devices 10a, 10b, ..., and 10n wil give the
permission to share the media content data flles.  The network controliers 20 of
gach of the masler controller node media content reproduction device § and the
slave nmjé media content reproduction devices 10a, 10b, ..., and 10n employing
the underlying communication protocol jffviii nagotiate and exchange the
sncryption key. Any undesired third party will not be able to "snilf” the content

since  will not be able o acquire the encryption key.

{0045} Refer now o Figs. 2a-2¢ for a description of the method for disiributing

media content data files in a multi-node media content distribution system of this
invention. A slave node media content reproduction device monifors the RF
channeis on which a multi-nods media content distribution network is transmilting
and receiving polling signals to scan (Box 100) for a local master controfler node.
The slave node media content reproduction device determines (Hox 108} a
master controller node is present. i not, the slave node media conlent
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reproduction device declares (Box 110) itself as a master controller node and
begins to transmit and receive polling signals to identify itself as a master node of
a multi-node media content distribution systern of this invention. The master
controller node scans (Box 115) for the presence of other slave node media
content reproduction devices present to join media content distribution system
network. The master controller node media content reproduction device
determines (Box 120) if another slave node media content reproduction device is
present. If not the master controller node media content reproduction device
continuas to scan (Box 115) if a slave node media content reproduction device is
present. When a slave node media content reproduction device is present, the
master controller node media content reproduction device and the media content
reproduction device establish time slot for TDMA transmission or RF channal for
RF transmission, the encryption code, the master controller nodes operation
rode, and other operational information to allow the slave node media content
reproduction device to join (Box 125) the media content distribution network as a )
slave node media content reproduction device. The slave node media content
reproduction device then determines (Box 130) if the mode is for a broadcast
mode. [f the master controller node media content reproduction device is in the
broadcast mode, the slave node media content reproduction device receives
(Box 135) the broadcast media content data files for playback. If the master
node media content reproduction device is not in the broadcast mode, the slave
node media content reproduction device then determines (Box 140) if the master

coniroller node media content reproduction device is in the server mode. If the
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master controller node media content reproduction device ransmits (Box 180) a
media content data file list detalling the content media data files retained by the
master controlier node media content reproduction davice on its media content
storage. The slave node media content reproduction device requests (Box 158}
the desired media content data files for playback., The master controlier node
media content reproduction device formats the media content data file, optionally
ancrypts the data o be ransmilted, appends the naaessafy synchronization
signais, and fransmils (Box 160} the content media data to the requesting slave
node media content reproduction device. For a mutti-node meadia content
distribution system with many nodes each slave node maedia content
reproduction device may request individual media content data files for liself,
The data transmission frames o be transmilted are divided into smaller ime slots
and the content media data for each requesting slave node media content
reproduction device is placed into an assigned time slot. The slave node media
content reproduction device receives the signal and extracts {(Box 185} only the
content media data that i requested. The siave node media content
raproduction device determines (Box 178) if the user desires that the content
madia data be replayed or f a new file is to be requested. fanew fileaistobe
requesiad, the new file is requested (Box 188), formatied, transmitted (Box 168}
by the master controller node media content reproduction device, and received
and extracted {Box 185) by the slave node media content reproduction device for
olayback. f the user does not request new content media data, the process is

andead.
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if the slave node media content reproduction device determines (Box 148)
that the master controller node media content reproduction device is not in the
server mode, the slave node media content reproduction device then determines
(Box 148) is the master controller node media content reproduction device is in
the peer-to-peer network mode. If it is not in any of the three modes, broadeast,
server or peer-to-peer network, there is an error in the slave node media content
reproduction device and it is declared as such. If the master controller node is in
the peer-to-pser network mode, the master controller node media content
reproduction device sends {Box 175) the media content data file list for the
master controller node media content reproduction device and for all the peer
media content reproduction devices present on the multi-node media content
distribution system. The master controller node media content reproduction
device requests and the new slave node media content reproduction device
sends (Box 180) is media content data file list to the master controller node
media content reproduction device. The master coniroller node media content
reproduction device then retransmits (Box 185) the media content data file list of
the new slave node media content reproduction device o all peer media content
reproduction devices praesent on the multi-node media content distribution
sysiem. A peer media content reproduction device requests (Box 180} its
desired media content data files. The master controlier node media content
reproduction device determines (Box 195) if the desired is resident on the master
controller node media content reproduction device or one of the other peer media

content reproduction devices. If it is present on one of the other peer media
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cantent reproduction device, the master confroller node media content
raproduction device requests (Box 208) the desired media content from the pesr
media content reproduction device. The peer media content reproduction device
transmits (Box 240} the desired madia content data fllas to the master controller

node media contert reproduction device.

{0047} If the desired media content data files is resident on the master controlier
node media content reproduction device or has been transmitted (Box 218) to the
master controlier nods media content reproduction device, the master controller
nods madia content reproduction device transmits (Box 200} the desired media
content data files to the requasting peer media contsrt reproduction device. The
slave node madia content reproduction device determines (Box 218) if the user
desires that the content media data be replayed orifa newfile islobe
requested. If a new file is to be requested, the new fils is requestad (Box 190),
its lpcation is determined (Box 188), if it s resident on a ancther peer madia
content reproduction devk}g, the media content data files is requesied (Box 208},
the media content data files is formatted and transmitied by the peer media
content reproduction device to the master controller node media content
reproduction device, ransmitted {Box 160) by the master controfier node madia
content reproduction device, and received and extracted {Box 168) by the slave
node media content reproduction devica for playback. i the user does not

request new content media data, the process is ended.
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An alternative to the transmission of the media content data files from the
peer media content reproduction device to the master controller node media
content reproduction device and retransmission to the requesting peer media
content reproduction device, is for the peer media content reproduction device to
request allocation of a time slot within the fransmission frame in which the peer
media content reproduction device transmits directly to the requesting peer
media content reproduction device. This eliminates transmission and
retransmission of the media content data files, while the master controller node
media content reproduction device maintains control of the format, encryption,

and transmission of the media content data files.

The media data content as describe above is generally digitized audio and
video fites or digitized photographic files. Alternately, many of the slave node
media content reproduction devices such as personal digital assistants and
advanced cellular telephones include microphones for digitally capturing audio
such as speech and keypads for creating immediate messaging notes. This
facility allows for the intercommunication of the users of the slave node media
content reproduction devices that make up the multi-node media content
distribution system of this invention to communicate in real time while playing
their requested media content data files. The multi-node media content
distribution system of this where the master controller node media content
reproduction device and the slave node media content reproduction devices
share media content data files as a sharing group or community. The sharing
parties are able to interact with each other via messaging or voice functions. The
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user of slave node media content reproduction devices can share their
comments and opinion with the masters and other slave node media content
reproduction device community members. The mastar controller node media
content reproduction device and the slave node media content reproduction
devices will provide input devices such as microphones and keypads as wall as
display device for messaging function. The master and slave node media
content reproduction devices are able o exchange onﬁine-saciai networking
information as media content data files that contain the audio, video, and/or text
messages that enable the extension of the networking function after the music

sharing session.

Refer now fo Fig. 3 for a description of another embodiment of the mult-
nade madia content distribution system of this invention. A group of slave node
media content reproduction devices are organized info the multi-node media
content distribution system of this invention similar to that of Figs. 1. When the
slave node madia content reproduction devices are in close proximity to sach
other, one of the slave node media content reproduction devices declares itself
the master controller node media content reproduction device 305 that will act as
a the server for the multi-node media content distribution system and the
remaining slave node media content reproduction devices hecome the slave
node media content reproduction devices 310n. 1t should be noted that the
single slave node media content reproduction device 310n is representative of

one or many media content reproduction devices that join the network of the
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multi-node media content distribution system as slave node media content

reproduction devices 310n.

The master controlier node media content reproduction device 305 has a
media content storage 315 that contains all the media content data files of the
master controller node media content reproduction device 305. The slave node
media content reproduction device 307 of the master controller node media
content reproduction device 308 can piay any of the media content data files 317
when the user of the master controller node media content reproduction device
305 desires. The master controller node media content reproduction device 305
has a network controller 320 that provides the command, control, formatting, and
transmission of the media content data files from the media content storage 315
to the slave node media content reproduction devices 310n. The master
controller node media content reproduction device 305 and the slave node media
content reproduction devices 310n each have a network coniroller 320 included
that permits bidirectional communication between the master controller node
media content reproduction dsvice 305 and the slave node media content
reproduction devices 310n. The master controiler node media content
reproduction device 305 in its initialization assigns a channel to each individual
slave node media content reproduction device 310n. The channel may be a time
slot in a time domain multipie access (TDMA) communication system or a

separate frequency channel of an RF communication system.
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[0053)

{00541

As described in Fig. 1, the multi-node media content distribution system of
this embodiment functions in three modss — Broadceast mode, server mode, and
peerto-peer network mode. The network controller 320 based on the commands
from the user of the slave nods media content reproduction device establishes
itself in the desired mode and the media content dala files are transferred for
reproduction by the master controller node media content reproduction device

305 and the slave node media content reproduction devices 310.

When the master controlier node media content reproduction device 308
transfers the media content data files {o its slave node media content
reproduction davices 318, { will also share the media content dala file
information 319 at the same fime. The example shown Hlustrates the media
content data file information 319 for digital musical audie files. Hincludes the
performing arlist’s name, the name of the song, the name of the altbum
containing the song, a picture of the atbum cover in a digitized graphic file format
{i.e. jpeq), and a unique song link. The song link is an identifier code used by an
online music store 360 such as the Zuns Markelplace, a product of Microsoft,
inc, Redmond, WA 88052 or iTunes, a product of Apple, Inc. Cuperting, CA
85014 fo identify the song. The unigue song link allows the user of the media
content reproduction device desiring to purchase the media content data files

from online or a conventional media provider directly.

in the case of digital musical audio files, the master controller node media

content reproduction device 308 broadceasts the selecled digitized musical audio
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media content data files 317 as well as the media content data file information
318 simultaneously. The slave node media content reproduction devices 310
display the media content data file information 318 on the slave node media
content reproduction device's 310 display unit while listening to the shared
selected digitized musical audio media content data files 317. The slave node
media content reproduction devices 310 saves the media content data file
information 318 (but not the selected digitized musical audio media content data
files 317) to the media content storage device 330, if user choose to do so. The
media content data file information 319 allows the user of the slave node media
content reproduction devices 310 to purchase the song from the online music
store 360 at a later stage. Store credit may be provided to the sender (master
conirolier node media content reproduction device 308 or ane of the other slave
node media conlent repmducﬁén devices 310 of a peerto-pesr network mode)
as the incentive for sharing music. Similarly, store credit may _be awarded to the
receiver (slave node media content reproduction devices 310) as the incentive to

purchase music under music sharing mede.

in the broadcast mode and the server mods, the music being shared or
transferred 1o the media content reproduction devices 310 originate with the
master confroller node media content reproduction device 305. The selected
digitized musical audio media content data files 317 and the media content data
file information 319 being stored on the media content storage 315 of the master
controller node media content reproduction device 305. In the peer-to-peer
network mode, the selected digitized musical audic media content data files 332
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of each of the slave node media content reproduction devices 318 is stored in the
media content storage device 330 with the media content data file information
334. in the pser-to-peer network mods, ths reguested selected digitized musical
audio media content data files 332 and media content data file information 334
are transferred 1o the master controller node media content reproduction device
308, When a selected digitized musical audio media content data file 317 or 332
is requested, the copy of the selected digitized musical audio media content data
file 317 or 332 with its media content data flle information 319 or 334 is
transferred o the requesting slave node media content reproduction device 310.
At the complation of the reproduction of the selected digitized musical audio
madia content data files {playing the song), the slave node media content
reproduction device 314 is able to slore the meadia content data file information
334 witﬁ its unique song link that is the identifler code used by an online music

stora 380, while sharing the song.

A pur;hase of a salected digitized musical audio media content data file
317 or 332 by a media content reproduction device 3¢5 or 310 is accomplished
by efther a wireless network connection to the internet 388 or through a dirsct
connection {o a personal computar 3358 or 345. The connection 340 from the
master controlier node media content reproduction device 308 {o the personal
computer 338 may be a wireless local area network (LAN) or a single diract
connection. 1t the case of the wireless LAN, the master controfler nods media
content reproduction device 308 may have direct connection {o the infernet 388.
in the cazse of the direct connection, master controller nede meadia content
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reproduction device 305 as an inpul/output device for the personal computer 335.

The personal computer 335 has a connection {o the internet 355.

[0057] identical to the structure of the master controller node media content
reproduction device 305, the connection 345 from the slave node media content

reproduction devices 318 to the personal computer 345 may be a wireless local

5

area network (LAN) or a single direct connection. It the case of the wireless
LAN, the slave node media content reproduction devices 310 may have direct
connection to the internet 355. In the case of the direct connection, slave node

media content reproduction devices 310 as an inputoutput device for the

10 parsonal computer 345. The personal computer 345 has a connection to the
internet 358.
[0058] Refer now to Figs. 3 and 4 for the discussion of the case of the wireless

network connection. The user of media content reproduction device 305 or 310
conneacts (Box 400) through a wireless LAN in public hotspot or private network

to the internet 355. The wireless network connection 340 or 345 is possible

e
85

during the sharing session or after the sharing session, depending on ths
network capabilities of the media content reproduction device 385 or 310. The
media content reproduction device 305 or 310 that is to purchase the selected
digitized musical audio media content data file 317 or 332 is synchronized and

28 connected directly (Box 405) with the online music store 360. The unique song
fink information of the media content data file information 319 or 334 is

transferred from the media content reproduction device 305 or 310. The unique
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song link information of the media content dala file information 318 or 334 allows
the user to purchass (Box 418} the song directly from the online music store 360.
Once the purchase is completed, the user of the media content reproduction
device 305 or 310 on which the selected digitized musical audio media content
data file 317 or 332 is resident (Box 415) may receive store credit for his effortin
sharing the selecled digitized musical audio media content data file 317 or 332
The user of the media content reproduction device 308 or 318 that purchases the
selacted digitized musical audio madia content data file 317 or 332 may also gst
store credit for using sharing concept {o purchase song. This store cradit allows

the users to make music purchase In the fulurs,

Refer now o Figs. 3 and 5 {for a discussion of the case of the direct
connection {Box 588} of the media content reproduciion device 308 or 310 as
inputfoutput devices respaectively for the persenal computers 335 and 348, When
the media content reproduction device 385 or 3180 are synchronized {(Box 588} o
their respactive personal computers 3358 and 348, the media content datla
reproduction software programs are activated. The madia content data
reproduction software programs are software music slave node media content
reproduction devices such as iTunes from Apple Computer, inc or Zuns from
Microsoft inc. The unique song link identifier code is usad by an online musie
store 3880, which was saved earlier on madia content storage device 3185 or 330
of the media content reproduction device 305 or 310 will be loaded to the
software automatically. The song link identifier code connscts the user to the
online music store 380 via the internet 358 such that the user can purchase (Box
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510) the song directly. As above, once the purchase is completed, the user of
the media content reproduction device 305 or 310 on which the selected digitized
musical audio media conient data file 317 or 332 is resident may receive (Box
515) store credit for his effort in sharing the sslected digitized musical audio
media content data file 317 or 332, The user of the media content reproduction
device 385 or 310 that purchases the selected digitized musical audio media
content data file 317 or 332 may also get store credit for using sharing concept fo
purchase song. This store credit allows the users to make music purchase in the

future.

Returning to Fig. 3, the natwork controiler 320 further monitors the digital
rights management of the media content data files and will not store or retrieve
files retained by the media content storage 3185, If doing so violates the digital
rights management agreements between the authors of the media content data
files and the users of the master controller node media content reproduction
device 305 slave node media content reproduction device and the users of the
slave node media content reproduction devices 3108a, 310b, ..., and 310n. Also,
to prevent, interception of the transmitted media content data files, the network
controller 320 encrypts the media content data files with a uniqus encryption key
{(ID) that is known only fo the member slave node media content reproduction
devices of the muiti-node media content distribution system of this invention.
The users of the master controller node media content reprodﬁctéen device 305
and/or the slave node media content reproduction devices 310a, 310b, ..., and
310n will give the permission to share the media content data files. The network
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controliers 330 of each of the master controlier node media content reproduction
device 305 and the slave node media content reproduction devices 3108a, 310h,
..., and 310n amploving the underlying communication protocol wilt negotiate
and exchange the encryption key. Any undssired third party will not be abla to

5 “sriff” the content since it will not be able to acquirs the encryption Key.

[o0e 1} While this invention has been particularly shown and described with
referancs to the preferred smbodiments thereof, i will be undersiood by those
skilied in the art that varlous changes in form and details may be made without

departing from the spirlt and soope of the invention.

w0063 The invention claimed is:
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1. A multi-node media content distribution system for distribution of media content

wirelessly, the multi-node media content distribution system comprising:

a plurality of media content reproduction devices communicating
wirelessly as nodes in a network, where one of the media content
reproduction devices is designated as a master controller node media
content reproduction device for the network and provides the media
content data files to the net\.;xork as a server and all remaining media
content reproduction devices are slaves to the master controller node

and receive the media content data files:
the network comprising:

an application layer where all the media content reproduction devices
appear to be able to shars their media content data files with other

media content repmducéion devices in the network, and

a .protocai layer in which the master controller node coordinate a
communication channel access timing and distribution of the media
content data files to and from the other media content reproduction

devices in the network.

2. The multi-node media content distribution system of claim 1 wherein the network
functions selectively in a broadcast mods, a server mode, or a pesr-to-pesr

network maods.
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The multi-nede media content distribution system of claim 2 wherein when the
natwark functions in the broadeast mode, the master controller node broadeasts
the media content data files to the slave node media content reproduction

davices of the nehwork,

The multb-node media content distribution system of claim 2 whersin when the
network functions in the server mode, sach slave node media content
reproduction device of the network requests separate meadia content data files

from a media content data files list.

The multi-node media content distribution system of claim 4 wherein the media
conternt data files list contains file names of the media content data files to be
transferred from the master controlier node media content reproduction device to

sach of the slave node meadia content reproduction devices.

The multi-node media content distribution system of dlaim 2 wherein the netwaork
functions in the peer-to-peer network mode the user of master controller node
meadia content reproduction device and the slave node msedia content

reproduction devices appear 1o be eguals on a peerto-peer network.

The multi-node media content distribution system of claim 8 wherein the medis
content data files list for the master controlier node media content reproduction
device and all the slave node media content reproduction devices are transferred
equally to the masler controller node media content reproduction davics such

that all the slave node media content reproduction devices and the master
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11.

controller node media content reproduction device and all the slave node media

content reproduction devices individually request media content data files.

The muiti-node media content distribution system of claim 2 wherein the master
controller node and the slave node media content reproduction devices each

comprise:

a network controller including a transceiver for broadcasting the
bidirectional communication belween the master controller node and
the slave node media content reproduction devices and an antenna
connected {o the transceiver for broadcasting the bidirectional

communication as RF signals; and

a media content storage device in communication with the network

controller for storing the media content data files;

The multi-node media content distribution system of claim 1 wherein the master
confroller node at initialization assigns a channel to each individua! slave node

media content reproduction devices.

The multi-node media content distribution system of dlaim 1 wherein the channel
is a time slot in a time domain multiple access (TDMA) communication system or

a separate frequency channel of an RF communication system.

The muiti-node media content distribution system of claim 10 wherein the

network controller receives commands from a user of the master controlier node

38



12.

13.

14,

meadia content reproduction davice to select the broadoast mode, the server

mode, or the peer-to-peer network mode.

The multi-noda media content distribution system of claim 11 wherein when the
network functions in broadcast mode, the network controller of the master
controfier node media content reproduction device extracts a desired media
content data file from the media content storage of the masler controller node
maeadia content reproduction devics and broadoasts the media content data files
as an uncomprassed digitized audio signal as the RF signal from the master
controller node media content reproduction devics io the slave node media

contant reproduction devices.

The multi-node media content distribution system of claim 12 wherein the media
content data fils is divided into transmission frames {o be broadeast by network
controfler master coniroller node media content reproduction device such the
gach transmission frame is divided into digitized audio data sub-frames

appended with control and synchronization data sub-frames.

The multi-node meadia content distribution system of dlaim 11 whereln when the
network functions in the server mode and the peerdo-peer network mode, the
network controller of master controller node media content reproduction device
fransmits a media content list desoribing the media content data flles present in
the media content storage of the master controller node media content

reproduction device to each of the slave node madia content dala files.
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16.

The multi-node media content distribution system of claim 14 wherein when the
network functions in the peer-to-peer network mode, each of the slave node
media content reproduction devices transmits their media content lists describing
the media content data files present in the media content storage of the slave
node media content reproduction devices to the master controller node media
content reproduction device, which then compiles the media content lists of the
slave node media content reproduction devices and retransmits the compiled

media content lists to all the slave node media content reproduction devices.

The multi-node media content distribution system of claim 15 wherein when the
network functions in the peer-to-peer network mode and the master controller
node media content reproduction device receives a request for media content
data files resident on one of the slave node media ¢ontent reproduction devices,
the master controller node media content reproduction device requests the media
corntent data files from the slave node media content reproduction devices |
retaining that file in its media content siorage, whersin the network controller of
the slave node media conient reproduction device possessing the requested
media content data files extracts the request media content data files from its
media content storage device and transmits the media content data files to the
master controller node media content reproduction device, whersin the master
controller node media content reproduction device retransmits the requested
media content data file to the requesting slave node madia content reproduction

device.

40



E>o

17.

18.

14

20.

The multi-node media content distribution system of claim 15 whersin when the
network functions in the server mode, the master controller nods media content
reproduction device acts as striclly a server providing on the media content data
files residing in the media content storage of the master controlier node media

content raproduction device.

The multi-node media content distribution system of dlaim 11 wherein the master
controlier node media content repmdué{im device monilors a digital rights
management of the media content data files and will not store or retrizve the
media content data files retained by the media cortent storage, if doing so
viclates digital rights management agreements between authors of the media
content dala files and the users of the masier controlier node media content
reproduction device and the users of the slave node media content reproduction

devices.

The multi-node media content distribution system of claim 1 wherein the master -
céntmiier node media content reproduction device encrypts the media content
data files with a unique encryption key that is known only o the member media
content reproduction devices of the multi-node media content distribution system

o prevent, interception of the ransmitied media content dala files.

The multi-node media content distribution system of claim 19 wherein one of the
media content reproduction devices provides the permission o share the media
content data files and the plurality of media content reproduction devices

negotiate and exchangs the encryption key.
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The mulii-node media conient distribution sysiem of claim 1 wherein the media
content data files are digitized musical files, digitized video files, digitized voice

messaging files, text messaging files, or media content information files.

The multi-node media content distribution system of claim 1 wherein each of the

media content data files have an associated media content information files.

The muiti-node media content distribution system of claim 22 wherein each of
the plurality of media content reproduction devices is in communication with an

online music store.

The multi-node media conient distribution system of claim 23 wherein one slave
node media content reproduction device recsives one media content data file
and the associated media content information file from the master controller node
media content reproduction device wherein, upon reproduction of the media
content dala fé?ie, the user of the one slave node media content reproduction

device stores the associated media content information file.

The multi-node media content distribution system of claim 24 wherein the user of
the one slave node media content reproduction device receiving the one media
content data file selectively transfers the associated media content information
file to the online music store {0 purchase the one media content data file

designated of the associated media content information file.

The muiti-node media content distribution system of claim 25 wherein the user of

media content reproduction device that originally transferred the one media
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27,

28,

29,

30.

content data file receives stors cradit for the purchase of the one media content

reproduction device for sharing the one media content data file.

The muiti-node media content distribution system of claim 26 whersin the user of
the one slave node media content reproduction device receiving the one media
content data file receives store credit for purchasing the one media content

reproduction device as a result of sharing the one media content data file.

The multi-node media content distribution system of claim 23 wherein at least
one of the plurality of madia content reproduction devices is in communication
with an online music store wirslessly through a public or private communications
network connected to the internet with the online music store connected {o the

internet.

The multi-node media content distribution system of claim 23 wherein at least
one of the plurality of media content reproduction devices is in communication
with an onling music store through a link to a personal computer connected to the
infernst with the online music store connecisd o the internst, wherein the at least
one of the plurality of media content reproduction devices is connecled as an

input/output device of the personal computer.

A mathod for distributing media content dala files in a multi-node media content

distribution network comprising the steps of.

fransmitting and receiving polling signals lo scan for a local master
canirgiler node by at least one media content reproduction device;
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monitoring the RF channels by the at ieast one media content
reproduction device on which the at least one media content

reproduction devices are transmitting and receiving;

determining by the at least one media content reproduction device if a

master controller node is present;

declaring the at least one media content reproduction device as a master

controller node, when no master controller node is present;

transmitting and receiving polling signals fo identify the declared master
controlier node media content reproduction device as a master of the

multi-node meadia content distribution network;

scanning by the declared master controller node media content
reproduction device for the presence of other media content
reproduction devices present {o join the multi-node media content

distribution network.

determining by the declared master controller node media content
reproduction device if af least one other media content reproduction

device is present;

establishing a communication channel between the declared master
controller node media content reproduction device and at least one

other media content reproduction device;
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32,

assigning an operational mods for the multi-node media content
distribution network by the declared master controlier node media

content reproduction device;

distributing the media content data files betwean the declared master
controller node meadia content reproduction device and the at least one
other media content reproduction device present on the multi-node

media content distribution network.

The method of distributing media content data files of claim 30 wherein the
communication channel is a tme slot for TOMA transmission or an RF channgl

for RF transmission.

The mathod of distributing media content data files of claim 30 wherein the
operational mode is a broadcast mode, a server mode, or & peer{o-peear network

maode.

The method of distributing media content data files of claim 32 wherein assigning
an operational mode for the multi-node media content distribution network placas
the multi-node media content distribution network in the broadeast mode, the
method of distributing media content data files further comprises the step of
broadoasting the media content data files from the master controller node media
content reproduction device to the at least one other media content reproduction

device for reproduction.
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34, The method of distribuling media content data files of claim 32 wherein,
assigning an operational mode for the multi-node media content distribution
network places the multi-node media content distribution network in the server
mode, the method of distributing media content data files further comnprises the

steps of:

transmitting by the master controller node media content reproduction
device a media content data file list detailing the content media data
files retained by the master controller node on its meadia content

storage;

requesting by one media content reproduction device a desired media

content data files; and

formatting and transmitling the media content data file by the master
controlier node media content reproduction device to the requesting

one media content reproduction device.

35. The method of distributing media content data files of claim 32 wherein,
assigning an operational mode for the multi-node media content distribution
network places the multi-node media content distribution network in the peer-to-
peer network mode, the method of distributing media content data files further

comprises the steps of:
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transmitting a media content data fils list for the master controller node
media content reproduction device to the at least one other media

cortent reproduction device;

providing a media content data file list for at least one other media content

reproduction device of the peer-to-peer network;

retransmitting by the master controlter node media content reproduction
device the media content data file list of the at least one other media
content raproduction device to ail pesr media content reproduction

devices present on the multi-node media content distribution system;

requesting by at least one peer media content reproduction device a

desired distributing media content data files;

determining if the desirad distributing media content data files is resident
on the master controller node media content reproduction device or

one of the at least one other peer media content reproduction devices;

requesting by the master controller node media content reproduction
device the desired media content data files from the pesr media
content reproduction device retaining the desired media content data

files;

transmitting the desired media content data files to the master controlier

node media content reproduction device, when the desired media
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content data files are resident on the peer media content reproduction

device; and

retransmitting the desired media content data files from the master
controlier node media content reproduction device to the requesting at

least one other media content reproduction device.

36. The method of distributing media content data files of claim 30 further comprising

the steps of

monitoring a digital rights management of the media content data files by

the master controller node media content reproduction device; and

not storing or refrieving the media content data files retained within the
multi-node media content distribution network, if doing so viclates
digital rights management agreements between authors of the media
content data files and the users of the master controlier node media
content reproduction device and the users of the at least one other

madia content reproduction devicas.

37. The method of distributing media content data files of claim 30 further comprises
the step of encrypting by the master controller node media content reproduction
device the media content data files with a unigue encryption key that is known
only to the member media content reproduction devices of the multi-node media
content distribution system to prevent, interception of the transmitted media
content data files.
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38,

40,

41,

The method of distributing media content data files of claim 37 further comprising

the steps of:

providing by one of the media content reproduction devices of the multi-
node meadia content distribution network permission to share the madia

content data files; and

nagotiating and exchanging the unique encryption key for the encrypied
media content data files among the master controfler node media
content reproduction device and the at least one other media content

reproduction devicas.

The meathod of distributing media content data files of claim 30 wherein each of

the media content data files have an associated media content information fle.

The method of distributing media contant data files of claim 38 further comprising
the step of communicating between at least one of each of the plurality of media -

content reproduction devices an online music store,

The method of distributing media content data files of daim 40 further comprising

the steps of:

fransferring one media contert data file and the associated media content
information file to one slave node media content reproduction device
from the master controfler node media content reproduction device;

and
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42.

43.

44,

45,

storing the associated media content information file by the user of the

one slave node media content reproduction device.

The method of distributing media content data files of claim 41 further comprising

the steps of:

selectively transferring the associated media content information file to the
online music store by the user of the one slave node media content

reproduction device receiving the one media content data file; and

purchasing the one media content data file designated of the associated

media content information file.

The method of distiibuting media content data files of claim 42 further comprising
the step receiving a store cradit by the user of media content reproduction device
originally containing the one media content data file for the purchage of the one

media content reproduction device for sharing the one media content data file.

The method of distributing media content data files of claim 43 receiving a store
credit by the user of the one slave node media content reproduction device
receiving the one media content data file for purchasing the one media content

reproduction device as a result of sharing the one media content data file.

The method of distributing media content data files of claim 30 wherein at least
one of the plurality of media content reproduction devices is in communication

with an online music store wirelessly through a public or private communications
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natwork conneactad to the internet with the online music store connacted to the

internet.

The method of distributing media content data files of claim 30 wherein at least
one of the plurality of media content reproduction devices is in communication
with an ondine music store through a link to a personal computer connected o the
internet with the online music store connected to the internet, wherein the at lsast
one of the plurality of media content répmducﬁicn devices is connecled as an

inputfoutpul devics of the personal computer.

A multi-noda media content distribution system for distribution of media content
wirelessly within a vicinity, the multi-node media content distribution system

comprising:

a plurality of media content reproduction devices communicating
wiralessly ccmﬁgured‘ as a network where one of the media content
reproduction devices is a master controller node media content
reproduction device Tor the network and all remaining media content
reproduction devices are slave nodes, such that the master controfier
node media content reproduction device provides the media content
data files with associated madia content information files to the
nebwork as a server and the slave nodss recsive the media content

data files associated media content information files:

&1



wherein at least one of the plurality of media content reproduction devices
is in communication with an online music store for purchase of a
selected media content data file based on the associated media

content information file.

48.  The multi-node media content distribution system of claim 47 wherein the

network comprises:

an application layer where all the media content reproduction devices
appear to be able to share their media content data files with other

media content reproduction devices in the network, and

a protocol layer in which the master coniroller node coordinate a
communication channel access timing and distribution of the media
content data files to and from the other media content reproduction

devices in the network.

49,  The muiti-node media content distribution system of claim 47 wherein the
network functions selectively in a broadcast mode, a server mode, or a peer-lo-

peer natwork mode.

50.  The multi-node media content distribution system of claim 48 wherein when the
network functions in the broadcast mode, the master controller node broadcasts
the media conient data files to the slave node media content reproduction

devices of the network,
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51.

The multi-node media content distribution system of olaim 48 wherein when the
network functions in the server mode, each slave node media content
reproduction device of the network requests separate media content dala files

from a media content data files lst.

The multi-node media content distribution system of daim 51 wherein the media
content data files list contains file names of the meadia content data files to be
transferred from the master controller node media content reproduction device o

aach of the slavs node media content reproduction devices.

The muiti-node media content distribution system of daim 48 whersin the
network functions in the peerto-peer network mode the user of master controller
node meadia content reproduction device and the slave node media content

reproduction devices appear 1o be equals on a peerdo-peer network,

The muiti-node madia content disiribution system of claim 53 wherein the media
content data files list for the master controller node media content reproduction
device and all the slave node media content reproduction devices are transferred
equally 1o the master controller node media content reproduction device and all
the slave node media content reproduction devices and the master controller
node madia content reproduction device and all the slave node media content

raproduction devices individually reguest media content data files,

53



-,a

@

56.

56.

7.

58,

The multi-node media content distribution system of claim 49 wherein the master
coniroller node and the slave node media content reproduction devices each

comprise:

a network controller including a transceiver for broadceasting the
bidirectional communication between the master coniroller node and
the slave node media content reproduction devices and an antenna
connected to the transceive; for broadcasting the bidirectional

communication as RF signals; and

a media content storage device in communication with the network

controlier for storing the media contant data files;

The multi-node media content distribution system of claim 47 wherein the master
controller node at initialization assigns a channel to each individual slave node

media content reproduction devices.

The multi-node media content distribution system of claim 47 wherein the
channel is a time slot in a time domain multiple access (TDMA) communication

system or a separate frequency channel of an RF communication system.

The multi-node media content distribution system of claim §7 wherein the
network controfler receives commands from a user of the master controller node
media content reproduction device to select the broadcast mode, the server

mode, or the peer-to-peer network mode.
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60.

81.

§2.

The multi-node media content distribution system of claim 58 wherein when the
natwork functions in broadcast mode, the network controfler of the master
controlier node media content reproduction device extracts a desired media
content data file from the media content storage of the master controller node

media content reproduction device and broadcasts the media content data files

as an uncompressed digitized audio signal as the RF signal from the master

controller node media content reproduction device to the slave node media

content reproduction devices.

The multi-node media content distribution system of claim 58 whersin the media
content data file is divided inte transmission frames to be broadeast by network
controlier master controfler node media content reproduction device such the
each fransmission frame is divided into digitized audio data sub-frames

appended with confrol and synchronization data sub-frames.

The multi-node media content distribution system of claim 57 wherein when the
network functions in the server mode and the peer-to-peer neiwoZrk made, the
network controller of master controller node media content reproduction device
iransmits 3 media content list describing the media content data files present in
the media content storage of the master controller node media content

reproduction device o each of the slave node media content data files.

The multi-node media content distribution system of claim 61 whersin when the
natwork functions in the peer-to-peer network mode, each of the slave node

media content reproduction devices transmits thelr media content lists describing
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63.

64.

the media content data files present in the media content storage of the slave
node media content reproduction devices to the master controller node media
content reproduction device, which then compiles the media content lists of the
slave node media content reproduction devices and retransmits the compiled

media content lists to all the slave node media content reproduction devices.

The multi-node media content distribution system of claim 62 wherein when the
network functions in the peer-to-pser network mode and the master controller
node media content reproduction device receives a request for media content
data files resident on one of the slave node media content reproduction devices,
the master controller node media content reproduction device requesis the media
content data files from the slave node media content reproduction devices
retaining that file in its media content storage, wherein the network controller of
the slave node meadia content reproduction device possessing the requested
media content data files extracts the request media content data files from its
media content storage device and fransmits the media content data files to the
master controller node media content reproduction device, whersin the master
controller node media content reproduction device refransmits the requested
media content data file to the requesting slave node media content repraduction

device.

The multi-node media content distribution system of claim 63 wherein when the
network functions in the server mode, the master controller node media content

reproduction device acts as strictly a server providing on the media content data
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files residing in the media content storage of the master controlier node media

content reproduction davics.

The multi-node media content distribution system of claim 87 wherein the master
controlier node media content reproduction device monitors a digital rights
management of the media content data files and will not store or retrieve the
media contert data files retained by the media content storage, if doing so
violates digital rights management agréements betweaen authors of the media
content data files and the users of the master controlier node media content
reproduction device and the users of the slave node media content reproduction

davices.

The multi-nods media content distribution system of claim 47 wherein the master
controlier node madia content reproduction device encrypls the media content
data files with a unigue encryption kay that is knowr only to the member media
content reproduction devices of the multi-node media content distribution system

to prevent, inferception of the transmitted media content data files.

The multi-node media content distribution system of claim 68 wherein one of the
media content reproduction devices provides the permission to share the media
content data files and the plurality of media content reproduction devices

negotiate and exchange the encryption key.
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69.

70.

71.

72.

The multi-node media content distribution system of claim 47 wherein the media
content data files are digitized musical files, digitized video files, digitized voice

messaging files, or text messaging files.

The multi-node media content distribution system of claim 47 wherein one slave
node media content reproduction device receives one media content data file
and the associated media content information file from the master controller node
media content reproduction device wh%ein, upon reproduction of the media
content data file, the user of the one slave node media content reproduction

device stores the associated media content information file.

The mulii-node media content distribution system of claim 89 wherein the user of
the one slave node media content reproduction device receiving the one media
content data file selectively fransfers the associated media content information
file to the online music store to purchase the one media content data file

designated of the associated media content information file.

The multi-node media content distribution system of claim 70 wherein the user of
media content reproduction device that originally transferred the one media
content data file receives store credit for the purchase of the one media content

reproduction device for sharing the one media content data file.

The muiti-node media content distribution system of claim 71 wherein the user of

the one slave node media content reproduction device receiving the one media
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corntent data file receives store credit for purchasing the one media content |

reproduction device as a result of sharing the one media content data file.

The multi-node media content distribution system of claim 89 wharein at least
one of the plurality of media content reproduction devices i3 in communication
with an online music store wirslessly through a public or private communications
network connected {o the internst with the online music store connecled to the

internet.

The multi-node media content distribution system of claim 69 wherain at least
one of the plurality of media content reproduction devices is in communication
with an online music store through a link to a personal computer connectad to the
internet with the online music slore connected to the internet, wherein the at lsast
one of the plurality of media content reproduction devices is connecied as an

inputfoutput device of the personal computer.

58



17

I O

g Buog o3 Burusysiy g Buog Buinisssy
g JOON FAVIS i HAON JAVIS

g fung oy burusisiy R
sywym g Buog Buyisenbay B JOON JAVIS

R s S o A S R A

S b % i {HOVHOLE /) Buoe -
PR ey N NINIINO/ Y Fuos -
PN e S UVIAH ] T e

v JAON IAVIE
. Y
por W/
WEIS1] 6) 0BY £5844

. ! = sfu..mz\ \

, s AL ISDOPDUAG i n
I3 /

M »f.,. ; \ R e e e v s e s
181] SPUDS 4 pany maves t # ,

Butj1oa08 Mm@k ,w\w Vis N“ T .
R - S—
¥ P T R | ST
Yook BEOAEN Py

: P

R st s b e

1

ﬂ ‘
0z JAON HILISYH

~

¢ g Bung

L g Buog
4 N ¥ Buog
T ey

*

a

o e S

/

7

N N S

«

| |

%

Nl Gy | : 5
3 w%@m%ﬁ&% L
188D S peysagag "

¢

<
\\\1)3.(\{3.\:,}..?\}!ctt.\h.(((.(.fn\..\.\\\i,\-.nl.i\i-rr..@i-{‘l



2:'3.
el

PLAYER SCAN FORL-—100
LOCAL MASTER
73 3 e
. 5 § ‘ ,,»‘"L
\ DECLARE PLAYER
) _MASTER
s
RS

SCAN FO PLAYER |
i JGEN NETWORK

E
i
U
f ‘?;3'9‘
/“‘
; W SRR m»? S
T ROy x@ e i
et sy < PRESENT w;y‘?
Jo ve
| 4 — i \f é’.;
PLAYER JOFN 1238

SHARING NETWORKS! ~

N S
¥ e ’"‘. ’

\_\_\ "f,,«f
YES | 138

!

b )

PLAVER RECETVE
BROADCAST MEDIA
CONTENT DATA

? %{,} N 5
\'\ 3 o \\ .»"}
\\ > o §

\,‘.w.

MASTFR HODE ™

-
\, X S
Nk
1
Q,»“ ¥ E
i
\'[

S

P > FEER TO f‘*ﬁ“é‘*‘ﬁ" s

.?



4

L

MASTER SEND MEDIA
CONTENT DATA LIST
T0 PLAYER

S

PLAYER REQUEST | ..
. DESIRED MEDI4 |7 W
__CONTENT DATA

MASTER TRANSMIT | __
| MEDIA CONTENT | '
| DATA TO PLAYER
| PLAYER EXTRACTS | _ .

MEDEA CONTENT

¥ {70
AN
| ¥BS_PLAYER REQUEST™_ sy

b DIFFERENT MEDIA iy
. CONTENT DATA I
o <




4/7

A
| MASTER SEND MEDIA CONTENT

{DATA LIST FOR MASTER AND ALL 198
PEER PLAYERS TO NEW PLAYERS
.. &
| NEW PLAYER SEND |
\MEDIA CONTENT DATA 180
[ LIST TO MASTER
| S
MASTER SEND MEDIA CONTENT|
DATA LIST OF NEW PLAYER |
T0 OTHER PLAYERS

— i_:

: W

 PLAYER REQUEST -
 DESIRED MEDFA b 8@
CGNTENT 84 TA

Pnty
w7

i

,,.ﬁ"\

\\ OTHER
MaseER “MED 14 CONTENT ™S\ pra YER ons
Pl DATA ON MASTER OR ooty e
N OTHER PLAYER? . 4 )
“ | MASTER REQUEST
) DESIRED MEDIA CONTENT
*‘?ﬁ DATA FROM PEER PLAYER|
- S— e
| MASTER TRANSMIT | PEER PLAYER TRANSHIT
SN MEDIA CONTENT ¥ DESIRED MEDIA CONTENT
DATA TO PLAYER | DATA TO MASTER
f#‘?}‘x " \\\wjx
Pl \\
v " PLAYER REQUEST ™\
X DIFFERENT MEDIA :>w~ FIe 2
. CONTENT DATA L - C
\\_\‘\ P f.r,a-'»n, M\&M
N (BND)



5/7

B e i Y T S S FOU

A e

Ve e A R s e e ey

-

~(11paan
34035 ULD3 0% )

5

/Im% ONOS
E8

e CUEE VSV g

ze0d

SdH

e B

R o

‘mm&m
A,m :

: ,

. /

JI L3pUsL~—

yuit Buos anbrus-
(Bad{}ranoo ungjp-|
| WD UWNQG ] P!
i 37723 Buog~
i auny Labupg—

g Buog ‘g

5 buog m
g Buog -2
NV bBuog vy

[P
| .
R oo

\AELIH0), TNOS Y :

PR T b i

SZLNIR0D kﬁwﬁnﬁ&

ey

2
WIROSRII NS IRASRIAL

H
H

H
i
:

S
i}
i

340318 mmﬁom&\k\} 6es ;

-
i e
. T e

i wen

s AR

T s i i e o g
]
K .

yury Buos anbiun-

T eam ur

2y
g
3
§
¥
8
H
3
f
3
*

(1paso N
31015 1102 01}
d7 sopuUsL~

(62d{)ianco ung)y-
WU WG] -

21317 Buog—

suou Lafuyge

S OANT ONOS
AVHOLE
SNITLHOT

& Buos vy
g fusg - gl
g Bung <p
o
2

e T R e T e e TR T T e e

g fuag

S

777 wosza ey  1bol
| HALSVH 406 Ao

4
L, Pawois sbuog

A AT AN e . TR

©)¢
it :

e

s
SeRbhsts

oA

. :

w 3

wu

ﬁ/.!li\..\s #
1

¥

L e e e s s i e e e i o it s e o e o ok



6/7

Commnect fo Public hoispof or)
privaiz nefwork w4 G

 {vie wifi, wimaz, or others

- Synchronizefion

~display saved song info.

~Lonnecied {o omline music séorsed divectliy from
poriable player

L 43S

Purchase
~Using the somg info (fitle, nome and unigue link}
fe locwaie the song direciily from Online Music

~One-click fo purchase song

g 1 3

Credis )
~fuo parfizs will get sfore cvedit
“Sender of the song am st sharing) for
sharing the wusic. Sender I8 i3 pard of the
coued mrIiy infoy
medver for wsing »
prrchose song
~3tore ecredit can be wsed fo purchase song or
other services in the fulure

wste sharing fenediom fo

g

FiG. 4



717

CONNECT T0 PC 500

Synchronizalion -

-Activate Online music player once the player
is comnecied fo PC

~Display saved music informafion obiained Jrom
. music shoring

o508

-Using the song info (fitle, nome and wnigue Link}

to locate the song dirvectly from Online Music
- markeipliace

~510

s

Credid

~Pwo parfies will get siore credit

~Sender of the seny {from music sharing) For
- sharing the o Sender I iz pard of the
saved musio

~Heeeiver for g
purchese gong
~3lore credil can be used to purchase song or
other services in fthe Fulure

G185

FIG. &5



	Page 1 - BIBLIOGRAPHY
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - DESCRIPTION
	Page 32 - DESCRIPTION
	Page 33 - DESCRIPTION
	Page 34 - DESCRIPTION
	Page 35 - DESCRIPTION
	Page 36 - DESCRIPTION
	Page 37 - DESCRIPTION
	Page 38 - DESCRIPTION
	Page 39 - DESCRIPTION
	Page 40 - DESCRIPTION
	Page 41 - DESCRIPTION
	Page 42 - DESCRIPTION
	Page 43 - DESCRIPTION
	Page 44 - DESCRIPTION
	Page 45 - DESCRIPTION
	Page 46 - DESCRIPTION
	Page 47 - DESCRIPTION
	Page 48 - DESCRIPTION
	Page 49 - DESCRIPTION
	Page 50 - DESCRIPTION
	Page 51 - DESCRIPTION
	Page 52 - DESCRIPTION
	Page 53 - DESCRIPTION
	Page 54 - DESCRIPTION
	Page 55 - DESCRIPTION
	Page 56 - DESCRIPTION
	Page 57 - DESCRIPTION
	Page 58 - DESCRIPTION
	Page 59 - DESCRIPTION
	Page 60 - DESCRIPTION
	Page 61 - DESCRIPTION
	Page 62 - DRAWINGS
	Page 63 - DRAWINGS
	Page 64 - DRAWINGS
	Page 65 - DRAWINGS
	Page 66 - DRAWINGS
	Page 67 - DRAWINGS
	Page 68 - DRAWINGS

