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SYSTEM AND METHOD FOR MANAGING CONTENT BETWEEN

DEVICES IN VARIOUS DOMAINS

FIELD OF THE INVENTION
This invention in general relates to managing content between devices in
various domains and, more particularly, to a system and method for delaying or time-

slipping broadcast content across different domains.

BACKGROUND OF THE INVENTION

Digital video recorders and other content storage devices exist that allow a
user to store and playback content at later times. Conventional systems, however, are
limited in that they deal with storage and playback of the broadcast content in a single
domain.

A need exists for a user to seamlessly listen to (or watch) audio (or video)
content when moving from one domain (such as a vehicle) to a different domain (such
as a home) without missing a portion of that content. For instance, assume that a
vehicle operator would like to listen to a talk show or a sporting event that is
scheduled for broadcasting one hour before the operator’s commute time. It may not
be feasible for the vehicle to store the broadcast itself because the vehicle is turned off
and the operator does not want to drain the vehicle’s battery. Currently, a user cannot
delay the playback of the originally broadcast program to a time period when the
driver is in the vehicle. The same appiies for video, e.g., delay the playing of a
regularly scheduled video program on an entertainment system in the vehicle for a

time that the occupants may be in the vehicle.
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It is, therefore, desirable to provide a system and method to overcome or
minimize most, if not all, of the preceding problems especially in the area of

managing content in different domains.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a system ha\(ing client devices in different
domail.ls supported by a host system located at a home or at a central service provider;

FIG. 2 is a block diagram of one embodiment of a client device;

FIG. 3 is a perspective view of the inside of a vehicle illustrating one
embodiment of a client device in the vehicular domain;

FIG. 4 is a perspective view of the inside of a vehicle illustrating another
embodiment of a client device in the vehicular domain;

FIG. § is a block diagram of another embodiment of a client device in
communication with a separate local wireless communication device;

FIG. 6 is a block diagram of one embodiment of a host system that
communicates with different client devices in different domains;

FIG. 7 is a diagram of one embodiment of a database that may reside in a host
system to access information and characteristics about a particular client device;

FIG. 8 is a flow diagram of one method for managing broadcast content and
providing for the ability of delaying the broadcast content for a later time; and

FIG. 9 is a flow diagram of another method for managing content between a
first client device and a second client device.

While the invention is suéceptible to various modifications and alternative
forms, specific embodiments have been shown by way of example in the drawings

and will be described in detail herein. However, it should be understood that the
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invention is not intended to be limited to the particular forms disclosed. Rather, the
invention is to cover all modifications, equivalents and alternatives falling within the

spirit and scope of the invention as defined by the appended claims.

DETAILED DESCRIPTION

What is described is a system and method for managing content between
different client devices in various domains (such as vehicle, home, person, hotspot,
workplace, or school). To this end, in one embodiment there is a method for
managing content that is scheduled for broadcast during a first time period. The
method comprises the steps of: receiving an input from a user on a first device to
delay the content to a second time period, the second time period being different from
the first time period; determining whether the first device is connected to a first
wireless communication system; sending a data message to a host controller if the
first device is connected to the first wireless communication system; and obtaining the
content scheduled for broadcast during the first time to permit the user to playback the
content during the second time period.

The broadcast content may be obtained in a variety of ways. The broadcast
content could be obtained by the host controller from a content provider through an
Internet connection. The broadcast content may also be obtained by the host
controller through a digital satellite communication system that will store the
broadcast content during the first time period. Broadcast content may also be
obtained from local radio broadcasters over a radio tuner.

Moreover, the step of obtaining the content may further include a
determination of whether a broadcast program is stored in whole or in part. If the

broadcast program is stored in part, then the host system will store a first segment of
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the broadcast program and send the first segment of the broadcast program to the first
device. The first device will then begin recording the second segment of the
broadcast program and connect or overlap the first segment to the second segment of
the broadcast program to provide seamless playback to the user.

In one embodiment, the first communication system is a short-range wireless
communication system such as a Bluetooth™ communication system, an IEEE
802.11 communication system, an IEEE 802.16 communication system, an IEEE
802.20 communication system, a Wireless Universal Serial Bus (WUSB) system, or a
Dedicated Short-Range Communications (DSRC) system. The first device may also
include a second transceiver for communication with a second wireless
communication system such as a cellular communication network. In a further
embodiment, where the first device has a second transceiver, the method may further
include the steps of: determining whether the first device is connected to the second
wireless communication system and sending the data message over the second
wireless communication system if a connection exists. If the first client device is not
connected to either the first or second wireless communication system, the first client
device may store the data message for later transmission.

In another embodiment, there is a method for managing content between a
first client device and a second client device that is scheduled for broadcast during a
first time period, where the first client device is in a first domain (such as a vehicle)
and the second client device is in a second domain (such as in a home or on the
person). The method comprises the steps of: receiving a data message from the first
device over a wireless communication system, the data message being received in
response to an input from a user on the first device to delay the content to a second

time period; obtaining the content scheduled for broadcast during the first time
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period; and sending the content to the second device over the wireless
communication system to permit the user to playback the content on the second
device during the second time period. Here, the data message sent to the wireless
gateway cOmprises 2 plurality of information elements that includes at least a store
content instruction. Additionally, the method may further include the steps of
determining a content type associated with the second device and formatting the
content in the content type associated with the second device before sending the
content to the second device.

In a further embodiment, there is a client device in a communication system
where the system is capable of managing content that is scheduled for broadcast
during a first time period. The client device includes at least a user interface, a first
wireless transceiver, a controller, and a memory. The user interface is used to receive
an input from a user to access content during a second time period where the second
time period is different from the first time period. The first wireless transceiver 18
capable of wirelessly connecting the client device to a first wireless communication
system. The controller, in response to the input from the user, determines whether the
client device is connected to the first wireless communication system. If so, the
controller generates and sends a data message to a remote host controller over the first
communication system. The data message sent to the wireless gateway includes at
least a delay content instruction and any additional information as described in more
detail below. The memory is used for storing the content that is scheduled for
broadcast during the first time peﬁod. The content stored in memory is received from
the remote host controller in response to the data message sent to the remote host
controller. The content may be an entire program broadcast or be a smaller segment

of the original program broadcast.
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In another embodiment, there is a host system for managing content fora
mobile client device that is scheduled for broadcast during a first time period. The
mobile client device is selected from one of the domains mentioned above. The host
system includes at least 2 wireless gateway, a database, and a controller. The wireless
gateway is configured to receive a data message from the client device that includes a
delay content instruction. The data message comprises a plurality of information
elements including at least a store content instruction. The database is configured to
store information regarding the client device and any other client devices of the user.
The controller is connected to the wireless gateway and the database. The controller
is capable of identifying the client device from the database and obtaining the content
scheduled for broadcast during the first time period. The controller then sends the
content to the client device over the wireless communication system to permit the user
to playback the content on the client device during the second time period.

Now, turning to the drawings, FIG. 1 illustrates a top-level block diagram of
an example use of a commaunication system 20 for the present invention. Generally,
the communication system 20 may include a plurality of client devices 22a, 22b, 22c,
22d that exist in various domains such as the vehicle, home, and person. For instance,
a client device 22a in the vehicular domain may be incorporated into a vehicle’s head
unit and/or entertainment system. A client device 22b, 22¢ in the home domain may
include items such as a personal computer, a home entertainment system, a digital
audio recorder, and/or a digital video recorder. A client device 22d in the personal
domain may include items such as a portable electronic device such as a personal
digital assistant (PDA), 2 digital music player, and/or a portable phone. Client

devices may also exist in other domains such as a hotspot, workplace, or school.
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The communication system 20 also includes a central service provider 24 that
can communicate with the client devices 22a-d through a combination of wireless and
wired links. In one embodiment, the central service provider 24 is connected to a
high-speed Internet network 34. The central service provider 24 may assist in
managing the distribution and control of content between different client devices 22a-
d. The central service provider 24 may further provide additional services or be
incorporated into the services of other service providers such as a cellular service
provider, a satellite broadcast content provider, a cable television content provider, or
a stored Internet content provider. Moreover, some Or all of the functions of
managing the distribution and control of the content between client devices 22a-d may
reside locally with a user in the home domain.

In one embodiment, where the client device 22a-d has a content receiver, the
client devices 22a-d may receive broadcast content (audio and/or video) from a
satellite content provider 26. This is shown in FIG. 1 through an exemplary satellite
content provider and the receipt of a communication link A to the client devices 22a-
d. In other embodiments, the client device 22a-d may also have a receiver to receive
broadcast content via radio signals from Jocal content broadcasters (not shown). The
client device 22a-d may also receive stored content from an Internet content provider
27. The Internet content provider 27 may provide stored broadcast content to Users or
be part of a cable television provider. If the client device is a portable or mobile unit
(such as a client device 22a in the vehicular domain or a client device 22d in the
person domain), as explained in more detail below, the client device may receive
stored broadcast content from a home gateway 28 or a hot spot gateway 30 through a

short-range communication system.
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As illustrated in FIG. 1, the client devices 22a-d may wirelessly communicate
in the communication system 20 through different communication links (see
communication arrows B-E). The wireless communication links B-E may be divided
into individual sets (B-C, D-E) for different types of wireless communication
protocols. For instance, the client devices 22a-d may include a first wireless
transceiver that is capable of establishing a wireless communication link B-C through
a short-range wireless communication system or network. In this embodiment, the
short-range wireless communication system or network may include a Bluetooth™
communication system, an IEEE 802.11 communication system, an IEEE 802.16
communication system, an IEEE 802.20 communication system, a Wireless Universal
Serial Bus (WUSB) system, or a Dedicated Short-Range Communications (DSRC)
system. The short-range wireless transceiver in a client device 22a-d may provide
direct communication to another client device 22a-d through a home wireless gateway
28 (such as from the client device 22a in the vehicle to the client device 22b, 22¢ in
the home). Alternatively, the short-range wireless transceiver in a client device 22a-d
may provide indirect wireless communication to another client device through a hot
spot gateway 30 (such as from a client device 22a in the vehicle, through the hot spot
gateway 30, to the client device 22b, 22¢ in the home). The wireless communication
links over the short-range communication system can provide for the exchange of data
messages as well as the transfer of stored broadcast content to client devices.

Additionally, the client devices 22a-d may include a second wireless
transceiver that is capable of establishing a wireless communication link D-E through
a second wireless communication system, such as a cellular communication system
and network 32. The cellular communication system and network 32 can operate

according to a wireless communication protocol such as a Global System for Mobile
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Communications (GSM) protocol, a Universal Mobile Telphony System (UMTS)
protocol, a Code Division Multiple Access (CDMA) protocol, a Wideband CDMA
(WCDMA) protocol, a CDMA2000 protocol, or a Time Division Multiple Access
(TDMA) protocol. Here, the cellular system or network 32 is further coupled to the
Internet 34 by the cellular service provider 36 or other wired network on route to the
central service provider 24, which may ultimately act as the host for data message
communications between client devices 22a-d. Alternatively, the cellular system or
network 32 is coupled to the Internet 34 or other wired network on route to another
client device (such as from the client device 22a in the vehicle, through to the cellular
network provider 36, to the client device 22b, 22¢ in the home). The above described
wireless communication protocols are merely representative of existing protocols that
could be used in the present invention.

An exemplary client device 22ain a vehicular domain will now be described
in further detail with relation to FIGS. 2-4. In one embodiment, a client device 22a in
a vehicle may comprise of two main coinponents: a head unit 40 and a Telematics
control unit 70. Although shown as separate components for purposes of illustration,
one skilled in the art having the benefit of this disclosure will recognize that aspects
of the head unit 40 and the Telematics control unit 70, and components thereof, can
be com‘bined or swapped. In any event, in the embodiment as shown in FIG. 2, the
head unit 40 may include a controller 42, a user interface 44, 46, a content receiver
48, a first wireless transceiver 50, a memory 52.

The user interface includes a user input 44 and a user output 46. The user
input 44 may include a keypad or a specific user dedicated set of buttons 54. The user
may use the keypad or dedicated buttons to perform particular functions of the present

invention, including a request to delay or reschedule content that is scheduled for a
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first time period. As described in more detail below, the user may request that
broadcast content that is originally scheduled for a first time period be delayed to a
second time period. The present invention is particular advantageous for users that
want to re-schedule and delay an original broadcast to fit the user’s personal schedule.
For instance, if the user knows that they regularly commute to work at 7:00 am but
would like to listen to a broadcast (such as a talk show) that begins at 6:30 am, the
user may specify that the broadcast be delayed or otherwise time-slipped by 30
minutes. Alternatively, the broadcast content could be delayed to a later time after
receiving further input from the user. In addition to allowing the user to provide a
delay request through the user interface in the vehicular client device 22a, the user
may also make this selection from another client device 22b-22d (such as a personal
computer or another mobile device) that is directed to the vehicular client device 22a.
Additionally, a microphone 56 in the client device 22a may also be used to pick up a
speaker’s voice in the vehicle, and/or possibly to give commands to the head unit 40 if
it is equipped with a voice recognition module 58.

Ultimately, user inputs 44 are processed by the controller 42 in the head unit
40. The controller 42 also executes processes to provide outputs to the occupants in
the vehicle through the user output 46, such as through a speaker 60 and/or a display
62. The speakers 60 employed can be the audio (radio) speakers normally present in
the vehicle, of which there are typically four or more, although only one is shown for
convenience.

The content receiver 48 in the client device 22a is capable of receiving
broadcast content (audio and/or video) from a content provider 26. This is shown in
FIG. 3 through an exemplary satellite content provider by the receipt of a

communication link A to the client device 22a. The user may use the user interface to
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select one of a plurality of satellite channels that are received by the satellite receiver
antenna 64. In other embodiments, as shown in FIG. 4, the client device 22a may also
have an antenna 66 and a radio receiver to receive broadcast content via radio signals
F from local content broadcasters in the geographic area. This type of broadcast
content may be obtained through the content receiver 48 by tuning a radio receiver to
a specific radio frequency.

Referring back to FIG. 2, the client device 22a may also obtain stored
broadcast content (as well as exchange data messages with a host system or other
client devices) through the use of the first wireless transceiver 50. The first wireless
transceiver 50 is used for establishing wireless communications B-C over a short-
range wireless communication system or network as discussed above. Although
shown as part of the head unit 40, the first wireless transceiver 50 could also be
included as part of the Telematics control unit 70 or other vehicle control unit. In any
event, the short-range wireless transceiver 50 may provide wireless communication to
a remote host system 90 (see FIG. 6) over a home gateway 28 or may provide
wireless communication to a remote host controller 90 through a hot spot gateway 30.

Additionally, the client device 22a includes a memory 52 for storing broadcast
content. In one embodiment, the type of content stored in memory 52 may include
content that was scheduled for broadcast during an original broadcast time that the
user wishes to playback during a later second time period. The content may be
received through the first wireless transceiver 50 from the home gateway 28. For
instance, assume that a user of the vehicular client device 22a would like to delay the
listening of specific broadcast content that is scheduled during an original first time
period. The user may select an input (either on the client device 22a or from another

client device 22b-22d) to delay the playback of an original broadcast program content.
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A remote host system 90 will obtain the content (in whole or in part) and send the
content to the client 22a for storage in memory 52. The content would then be
automatically played back to the user at the designated second time period.

In the embodiment where the client device 22a is incorporated into the head
unit 40 of a vehicle, the controller 42 may also be configured to communicate via a
vehicle bus interface 68 to a vehicle bus 80, which carries communication information
and other operational data throughout the vehicle. This connection may be important
to allow the controller 42 to utilize a cellular communication transceiver in the

Telematics control unit 70 to transmit and receive data messages. In particular, the

" Telematics control unit 70 is similarly coupled to the vehicle bus 80, via a vehicle bus

interface 72, and hence the head unit 40. The Telematics control unit 70 is
responsible for sending and receiving voice or data communications to and from the
vehicle over a cellular communication network. As such, it comprises a Telematics
controller 74 to organize such communications, and a network access device (NAD)
that includes a cellular wireless transceiver 76, which may be used as a second
wireless transceiver for purposes of the present invention as described further below.
In an alternative embodiment, the client device 22a may be configured to seek
out a local wireless communication device to determine whether a data message may
be sent over a second wireless communication system. For instance, in FIG. 5, the
controller 42 in the client device 22a may determine whether it has access to a second
wireless communication network through another wireless communication device 110
that is within proximity of the short-range wireless transceiver 50. Here, the wireless
communication device 110, such as a cellular phone, has its own controller 112, a
short-range wireless transceiver 114 and a cellular wireless transceiver 116. The

short-range wireless transceivers 50 and 114 may communication with each other
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through a short-range communication protocol. The benefit of this design is that it
will allow the controller 42 to utilize a cellular transceiver in the local wireless
communication device 110 to transmit and receive data messages, which may be used
as a second wireless transceiver for purposes of the present invention as described
further below.

In a further embodiment, the wireless communication device 110 in FIG. 5
could serve as a client device itself. For instance, the wireless communication device
110 may include a controller 112, a memory 115, and transceivers 114, 115. In this
case, the audio or video from any content stored on the wireless communication
device 110 could be sent or transmitted over the short-range wireless transceiver 114
to another system or device, such as the head unit 40 in a vehicle. The transmitted
audio or video may then be outputted over the speakers 60 or display 62.

The client device 22a illustrated above can provide a great deal of
communicative flexibility within vehicle to manage and control content with other
client devices 22b-d owned by a user. For example, assume for purposes of
illustration that a driver of the vehicle, using client device 22a, is driving to his/her
workplace in the moming and hears an advertisement through their content receiver
48 for a broadcast program such as a talk show or a sporting event that is scheduled
for broadcast during the driver’s work day (e.g., beginning at 2 pm). However, the
driver is unable to listen to the broadcast program during its originally scheduled time
period because the driver will be at work. The present invention allows the driver to
delay the playback of that originally broadcast program to a later time when the driver
will be back inside the vehicle (e.g., the commute home from work at 5:30 pm). The
driver can initiate this function by submitting an input that requests the content to start

at a second time period such as 5:30 pm or at another time specified by the driver. In
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response to the user’s input, the controller 42 in the client device 22a will send a data
message to a remote host controller through either the first wireless transceiver 50
(short-range transceiver) or through the second wireless transceiver 72 (cellular
transceiver), depending on the location of the client device 22a. The remote host
controller will obtain the originally scheduled broadcast content and then send the
content to the client device 22a for subsequent playback to the driver during the
driver’s designated time period. In one embodiment, the content may be sent to the
client device 22a, from the remote host controller, through a hot spot gateway 30 that
is located at the driver’s workplace.

The example provided above presents a situation where the entire broadcast

program is obtained by the home gateway 28 and sent to the client device for later

~ playback. The present invention also solves the problem where the user of the client

device 22a only wants to delay or time-slip the content over a relatively short period
of time. For instance, in another illustrative example, the driver of a vehicle having a
client device 22a may know that a regularly scheduled talk show starts at 6:30 am and
would like to listen to the broadcast from the beginning of the talk show. However,
the driver knows that they do not start their commute to work until 6:45 am (15

minutes later). In one embodiment, the driver can use a client device (such as a

. personal computer having a client device 22b) to delay the program by 15 minutes.

Here, the driver would submit an input into the client device 22b to request a delay of
the broadcast content during a second time period. The home gateway 28 would then
obtain a first segment of the content (e.g., the first 15 minutes of the broadcast) and
then send the first segment of the content to the vehicular client device 22a. The first
segment of the content received by the vehicular client device 22a would then be

stored in the memory 52 of the client device 22a. The vehicular client device 22a
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would then store the second segment of the content (e.g., the remainder of the
program) itself through its own content receiver 48. The controller 42 would couple
together or overlap the first and second segments of the program to provide seamless
playback to the user of the vehicular client device 22a.

In one embodiment, before sending a data message that requests delaying
content to a later time, the controller 42 would determine whether the client device
22a in the vehicle is connected to, or capable of sending messages over, a first
wireless communication system. This may be done by having the contrqller 42
determine whether the first wireless transceiver 50 is connected to a wireless gateway
28 in the home or a hot spot gateway 30 mentioned above. If the client device 22a in
the vehicle is not connected to, or not capable of sending data messages over, a first
wireless communication system, the controller 42 may then make a determination
whether the client device 22a in the vehicle is connected to, or capable of sending data
message over, a second wireless communication system.. The second wireless
communication system in FIG. 2 is shown as a cellular wireless transceiver 72 in the
Telematics control unit 70 and in FIG. 5 as a cellular wireless transceiver 116 in a
portable wireless communication device 110. If the client device 22a is not connected
to either the first or second communication system, then the controller 74 may store
the data message for later transmission.

The data message may be formatted in a number of ways. In one embodiment,
the information in the data message will depend on the type of content being played
by the driver of the vehicle. For instance, assume that the content receiver 48 is a
digital satellite receiver and that the type of content to be delayed is digital broadcast
content. In this case, the data message may include a plurality of information

elements or fields that includes at least a delay content instruction and a satellite
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channel identification. To enhance the functionality of the system, the data message
may also include other information elements or fields such as an address (for
identifying a host for the driver’s content), a client device identification, a user
identification, and a date and a time that the user selected the delay content command.
This later information may be used to delay content that is not readily storable as well
as provide specific information to a user about stored content for later selection.

In another instance, assume that the content receiver 48 is a radio tuner and the
type of content to be delayed is analog broadcast content. In this case, the data
message may include a plurality of information elements or fields that includes at
least a delay content instruction and radio frequency identification. Additionally, to
enhance functionality, the data message may also include other information elements
or fields such as an address (for identifying a host for the driver’s content), a client
device identification, a content type identification, a user identification, and a date and
a time that the user selected the delay content command.

FIG. 6 shows a block diagram of one embodiment of a remote host system 90
for managing content for purposes of delaying or time-slipping content across
domains. In one embodiment, the remote host system includes a wireless gateway 28,
a controller 92, and a database 94. Additionally, the system 90 may include other
components such as a user inputs 96, user outputs 98, other memory 100, and a
content receiver 102. In one embodiment, components of the host system may be
included in one of the client devices 22b, such as a home personal computer.
However, one skilled in the art having the benefit of this disclosure will recognize that
aspects of the host system, and components thereof, can be combined or swapped

with other types of devices and systems. For instance, instead of having the remote
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host system located in the home, the controller 92, database 94, and memory 100 may
be located and managed remotely by the central seryice provider 24.

The wireless gateway 28 may include a wireless transceiver 104 and an
Internet interface 106. In one embodiment, the wireless transceiver 104 is capable of
wirelessly connecting to the first and second client devices 22a, 22¢ over a short-
range wireless communication system through a system described above. The
Internet interface 106 may be used for communicating with a central service provider
24. The connection with the central service provider 24 may also be used to facilitate
communications with the first and second client device 22a, 22c, if the client devices
are connected to other wireless gateways (such as a hot spot gateway 30) or connected
to another wireless communication system (such as a cellular communication system).
Moreover, the connection with the central service provider 24 may be used to
facilitate access to content providers in addition to, or separate from, the content
receiver 102.

In any event, in addition to transferring stored broadcast content to client
devices, the wireless gateway 28 is used to receive data messages from the first and
second client devices 22a, 22¢, including any data messages that have an instruction
to delay broadcast content. In one embodiment, as described above, data messages
that are received from a client device include a plurality of information elements or
fields that include at least a delay content instruction. If the content is broadcast
content, the data message may further include information elements or fields that
identify the type of client device, identify the content (a specific satellite channel or a
radio frequency), and identify the time and date of the delay instruction.

The database 94 is used by the system to store information regarding features

and operations of the different client devices 22a-d. The database 94 may also be
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used to store user preferences and keep track of user stored content. The database 94
may be configurable by the user to facilitate the storage and delay of content for
different client devices 22a-d in various domains. For instance, the database 94 may
identify the different types of client devices 22a-d, associated with a particular user.
Referring to FIG. 7, the database 94 may also include information specific to
individual client devices 22a-d such as: the client device identification (122); the
client type (124); the domain (126); whether the client device has a short-range
transceiver (128); whether the client device has a cellular transceiver (130); the size of
memory on the client device (132); whether the client device retains stored content
(134); whether the client device has access to Internet content (136); whether the
client device has access.to satellite content (138); whether the client device has access
to RF radio content (140); and whether the client device has access to cable television
(142).

Referring back to FIG. 6, the host controller 92 is connected to the wireless
gateway 28 and the database 94. The host controller 92 is capable of receiving data
messages from a first client device 22a and then using the database 94 to identify
other client devices 22b-d associated with a specific user. As mentioned above, the
data message will include an instruction to delay content and associated information
about the delayed content. In one embodiment, the controller 92 is capable of
generating and sending a second set of data messages to other client devices 22b-d
after receiving the data message from the first client device 22a.

In another embodiment, the host controller 94 is capable of accessing content
from the central service provider 24 in response to receiving the data message
(containing the delay instruction) from the first client device 22a. This feature may be

beneficial if the other client devices 22b-d do not have their own content receiver or is
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unable to store their own content at the scheduled time of the original broadcast.
Additionally, after accessing content from the central service provider 24, the
controller 92 may locally store the content in memory 100 or pass the content onto the
other client devices 22¢, 22d connected to the host system 90.

FIG. 8 shows a flow diagram illustrating one embodiment of a method for
managing content that is scheduled for broadcast during a first time period (e.g.,
original broadcast time). In one embodiment, the method includes a process block
150 that receives an input from a user on the client device to delay the content. As
mentioned above, this input may be an instruction by the user to delay the content
(e.g., by pressing a button on a keypad or a dedicated delay button 54). The process
then proceeds to decision block 152.

At decision block 152, the client device will make a determination whether the
client device is connected to a first wireless communication system. In the context of
embodiment described in FIGS. 2 and 3, this may include having the controller 42
determine whether a short-range wireless transceiver 50 is connected to another short-
range communication device such as to a home wireless gateway 28 or a hot spot
gateway 30. If the client device is connected to the first wireless comrﬁunication
system, then the process proceeds to process block.154.

At process block 154, the client device will generate and transmit a data
message over the first communication system to a host system. In one embodiment,
as described above, the data message may depend on the type of content being played
by the user of the client device. For instance, assume that the type of content to be
delayed is broadcast content from a satellite radio provider. In this case, the data
message may include a plurality of information elements or fields that includes at

least a delay content instruction and a broadcast content identification (such as a
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satellite channel). To enhance the functionality of the system, the data message may
also include other information elements or fields such as an address, a client device
identification, a content type identification, a user identification, and a date and a time
that the user selected the delay content command.

If the client device is not connected to the first wireless communication
system, then the process proceeds to decision block 156. In one embodiment, a
determination is then made whether the user is capable of connection through a
second wireless communication system. As described above, this may be
accomplished by having the controller 42 determine whether a data message may be
transmitted via a cellular wireless transceiver 72 in a connected Telematics control
unit 70 (see FIG. 2). Alternatively, this may be accomplished by having the controller
42 determine whether a data message may be transmitted via a cellular wireless
transceiver 116 in a wirelessly connected communication device 110 (see FIG. 5).
Moreover, the decision on whether the user is capable of connecting to a second
wireless communication system may include a determination of whether the user has
subscribed to preferred services plan of the central service provider 24. If so, the
process proceeds to process block 158 and where the client device will generate and
send a data message over the second communication system.

If the client device is not connected to the first wireless communication system
or the second wireless communication system, then the client device 22a will generate
a data message but will store the data message instead of immediately transmitting the
data message (block 160). The process will return to decision blocks 152 and156 to
wait until the client device is connected to the first or second wireless communication

system.
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Once the data message is transmitted, at process block 162, the host system 90
will receive the data message from the client device over the first communication
system or the second communication system. As mentioned above, the first
communication system may be a short-range wireless communication system
transmitted directly to a home gateway 28 or to the home gateway 28 through a
remote hot spot gateway 30. The second communication system may be a cellular
system that transmits the message to the host system 90 through a cellular network.
In response, the host system 90 will obtain the content that is being delayed. As
explained above, the content may be obtained from a variety of sources depending on
the type of content being sought. For instance, the broadcast content can be obtained
over an Internet connection 106. The broadcast content can also be obtained from a
content receiver 102 such as a digital satellite receiver or a radio tuner. Any obtained
content may then be sent to the client device for later playback to the user at the
designated time for the delay or time-slip.

In one embodiment, the host system may further make a determination of
whether the entire content can be obtained or only a portion of the content. This
feature is particularly useful where the délay time is relatively short. For instance,
when the original broadcast is still playing during the delay time period. Accordingly,
at decision block 164, the host system 90 may determine whether the entire content
can be obtained or only a portion of the content. If the entire broadcast can be
obtained, then the process continues to block 166.

At process block 166, the host system 90 will obtain the entire broadcast
content. In process block 168, the host system 90 will then send or transmit the
broadcast content to the client device 22a. The client device 22a may be the same

client device that made the delay request or may be a different client device 22b-d of
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the user. The broadcast content may be sent to the client device 22a through the home
wireless gateway 28 or through a hot spot gateway 30, depending on the location of
the client device 22a. At process block 170, the client device 22a will then store the
broadcast content in its memory 52. The client device 22a will playback the content
at the specified second time period (e.g., the delayed time period) in process block
172.

Referring back to decision block 164, if it is determined that only a portion of
the content can be obtained by the host system 90, the process will then proceed to
block 174 where the host system 90 will obtain a first segment of the broadcast
content. At process block 176, the host system 90 will then send the first segment of
the broadcast content to the client device 22a (or another designated client device
22b-d). Again, the first segment of the broadcast content may be sent to the client
device 22a through the home wireless gateway 28 or through a hot spot gateway 30,
depending on the location of the client device 22a. In process block 178, the client
device 22a will store the first segment of the broadcast content that it received from
the host system 90 and then begin recording the second segment of the broadcast
content. At process block 180, the controller 42 of the client device 22a will then
connect the stored first segment and the recording second segment to provide
seamless playback to the user of the client device 22a. The client device 22a will
playback the content at the specified second time period (e.g., the delayed time
period) in process block 182, beginning with the start of the first segment.

FIG. 9 shows a flow diagram illustrating a further embodiment of a method for
managing content that is scheduled for broadcast during a first time period (e.g.,
original broadcast time). This method is similar to the one described with relation to

FIG. 8, but provides for the exchange of information between different client devices
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in different dbmains. In one embodiment, the method includes a process block 250
that receives an input from a user on a first device to delay the content. As mentioned
above, this input may be an instruction by the user to delay the content (e.g., by
pressing a button on a keypad or a dedicated delay button 54). The process then
proceeds to decision block 252.

At decision block 252, the first device will make a determination whether the
first device is connected to a first wireless communication system. In the context of
embodiment described in FIGS. 2 and 3, this may include having the controller 42
determine whether a short-range wireless transceiver 50 is connected to another short-
range communication device such as to a home wireless gateway 28 or a hot spot
gateway 30. If the first device is connected to the first wireless communication
system, then the process proceeds to process block 254.

At process block 254, the first device will generate and transmit a data
message over the first communication system to the host system 50. In one
embodiment, as described above, the data message may depend on the type of content
being played by the user of the first device. For instance, assume that the type of
content to be delayed is digital broadcast satellite content. In this case, the data
message may include a plurality of information elements or fields that includes at
Jeast a delay content instruction and a broadcast content identification (such as a
satellite channel). To enhance the functionality of the system, the data message may
also include other information elements or fields such as an address, 2 client device
identification, a content type identification, a user identification, and a date and a time
that the user selected the delay content command.

If the first device is not connected to the first wireless communication system,

then the process proceeds to decision block 256. In one embodiment, a determination
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is then made whether the user is capable of connection through a second wireless
communication system. As described above, this may be accomplished by having the
controller 42 determine whether a data message may be transmitted via a cellular
wireless transceiver 72 in a connected Telematics control unit 70 (see FIG. 2).
Alternatively, this may be accomplished by having the controller 42 determine
whether a data message may be transmitted via a cellular wireless transceiver 116 in a
wirelessly connected communication device 110 (see FIG. 5). Moreover, the
decision on whether the user is capable of connecting to a second wireless
communication system may include a determination of whether the user has
subscribed to preferred services plan of the central service provider 24. If so, the
process proceeds to process block 258 and where the first device will generate and
send a data message over the second communication system.

If the first device is not connected to the first wireless communication system
or the second wireless communication system, then the first device 22a will generate a
data message but will store the data message instead of immediately transmitting the
data message (block 260). The process will return to decision blocks 252 and 256 to
wait until the first device is connected to the first or second wireless communication
system.

Once the data message is transmitted, at process block 262, the host system 90
will receive the data message from the first device over the first communication
system or the second communication system. As mentioned above, the first
communication system may be a short-ranée wireless communication system
transmitted directly to a home gateway 28 or to the home gateway 28 through a
remote hot spot gateway 30. The second communication system may be a cellular

system that transmits the message to the host system 90 through a cellular network.

IS01600TC - Gaumond, et al. .
Petitioners

Ex. 1003 - Page 28



10

15

20

25

25

In response, the host system 90 will generate and send a second data message to other
second devices. As explained below, the second data message may be a modified
data message that is addressed directly to the second devices associated with the user
of the first device and based on the features and capabilities of the second device.

For instance, at decision block 264, the host system 90 may determine from
the database 94 whether the second device 22c¢ has access to the content that the user
desires to be stored. If the second device has direct access to the same content, then at
process block 266, the second device will receive a data message from the host
system 90. The data message may include a plurality of information elements or
fields that includes at least a delay content instruction and other instructional
information. For instance, if the second device has a satellite receiver, the data
message may also include a satellite channel and the time period for the original
broadcast of the content. To enhance the functionality of the system, the data
message may also include other information elements or fields such a first device
identification, a user identification, and a date and a time that the user selected for the
delay time period.

In response to the data message from the host system, the second device will
then begin to record (or otherwise obtain) the broadcast content based on the
information contained in the data message. In decision block 268, in one
embodiment, the second device will wait until the second time period arrives (e.g., the
delay time period) to playback the original broadcast content I(block 270).

Alternatively, in process block 272, if the second device 22¢ does not have
access to the same content or the second device 22¢ cannot obtain the broadcast
content itsclf; then the host system 90 may record the content or access the content

from a content service provider. The ability to access content from a content service
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provider can provide significant benefits to the user. For instance, if the data message
originally sent to the host system is late (e.g., if the data message with the delay
instruction was not sent immediately), the host system 90 may connect to a service
provider to download the requested content. At process block 274, once the content is
accessed by the host system 90, the host system 90 will transmit or send the accessed
content to the second device. Here, the host system 90 may further use its database 94
of client devices to check memory constraints, user output abilities, and other
characteristics of the second client device 22c. Depending on those characteristics or
attributes, the host system 90 may format the content for playback on the second
device 22c. The process then proceeds to decision block 276 and process block 270
where the second device resumes playback of the content at the specified delayed
time period.

What has been described is a communication system in a vehicle that includes
the capability of managing and controlling content between different devices in
different domains. The system and method allow a user to delay the listening (or
watching) of audio (or video) content to fit a user’s personal schedule. The above
description of the present invention is intended to be exemplary only and is not
intended to limit the scope of any patent issuing from this application. The present
invention is intended to be limited only by the scope and spirit of the following

claims.
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What is claimed is:
1. A method for managing content that is scheduled for broadcast during
a first time period, the method comprising the steps of:
receiving an input from a user on a first device to delay the content to a
5 second time period, the second time period being different from
the first time period;
determining whether the first device is connected to a first wireless
communication system;
sending a data message to a host controller if the first device is
10 connected to the first wireless communication system, the data
message comprising a plurality of information elements
including at least a delay content instruction; and
obtaining the content scheduled for broadcast during the first time
period to permit the user to playback the content during the
15 second time period,;
wherein the first device being in a domain selected from a group

consisting of at least the home, vehicle, and person.

2. The method in claim 1, wherein the step of obtaining the content
20  includes the host controller obtaining the content through an Internet connection from

a content provider.

3. The method in claim 1, wherein the step of obtaining the content
includes the host controller obtaining the content through a digital satellite

25  communication system.

1S01600TC — Gaumond, et al.
Petitioners

Ex. 1003 - Page 31



10

15

20

28

4. The method in claim 3, wherein the plurality of information elements

of the data message also includes at least a satellite channel identification.

5. The method in claim 1, wherein the step of obtaining the content

includes the host controlier obtaining the content through a radio tuner.

6. The method in claim 5, wherein the plurality of information elements

of the data message also includes at least a radio frequency identification.

7. The method in claim 1, wherein the content is a broadcast program and
the step of obtaining the content includes the step of determining whether to obtain

the entire broadcast program or a portion of the broadcast program.

8. The methbd in claim 7, wherein the host controller obtains a first
segment of the broadcast program if it is determined to obtain a portion of the
broadcast program and sends the first segment of the broadcast program to the first

device.

9. The method in claim 8, wherein the first device stores a second
segment of the broadcast program and connects the first segment of the broadcast

program to the second segment of the broadcast program.
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10.  The method in claim 9, wherein the first device begins to automatically
play the broadcast program to the user at a beginning of the first segment during the

second time period.

11. The method in claim 1 further comprising the step of storing the data
message in the first device if it is determined that the data message is not connected to
the first wireless communication system, the data message being sent to the host
controller when it is determined that the first device is connected to the first wireless

communication system.

12. The method in claim 1, wherein the first wireless communication
system is selected from a group consisting of a Bluetooth™ communication system,
an IEEE 802.11 communication system, an IEEE 802.16 communication system, an
IEEE 802.20 communication system, a Wireless Universal Serial Bus (WUSB)

system, or a Dedicated Short-Range Communications (DSRC) system.

13. The method in claim 12, wherein the first device has a first transceiver
to communicate with the first wireless communication system and a second

transceiver to communicate with a second wireless communication system.

14. The method in claim 13, wherein the second wireless communication

system is a cellular communication system.
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15.  The method in claim 14 further comprising the steps of:
determining whether the first device is connected to the second
wireless communication system if it is determined that the first
device is not connected to the first wireless communication
5 : system;
sending the data message to the host controller if the first device is

connected to the second wireless communication system.

16.  The method in claim 15 further comprising the step of storing the data
10  message in the first device if it is determined that the data message is not connected to
the second wireless communication system, the data message being sent to the host
controller when it is determined that the first device is connected to the first wireless

communication system or the second wireless communication system.

15 17.  The method in claim 13 further comprising the steps of:
determining whether the user of the first device has subscribed to a
preferred service plan; and
connecting to the second wireless communication system if it is
determined that the user of the first device has subscribed to the

20 preferred service plan.

18.  The method in claim 1 further comprising the step of sending the
obtained content to the first device to permit the user to playback the content during a

second time period on the first device.

25
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19.  The method in claim 18 further comprising the steps of determining in
the host controller a content type associated with the first device and formatting the
content according to the content type associated with the first device before the step of

sending the obtained content to the first device.

20.  The method in claim 1 further comprising the step of sending the
obtained content to a second device to permit the user to playback the content during
a second time period on the second device, the first device being in a domain that is

different than the second device.

21.  The method in claim 20 further comprising the steps of determining in
the host controller a content type associated with the second device and formatting the
content according to the content type associated with the second device before the

step of sending the obtained content to the second device.

22.  The method in claim 20 further comprising the step of sending at least
a portion of the obtained content from the second device to a third device to permit

the user to playback the content during the second time period on the third device.

23.  The method in claim 1 further comprising the step of sending the
obtained content to a plurality of client devices to permit the user to playback the

content during a second time period on at least one of the client devices.
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24, The method in claim 1, wherein the first device is selected from a
group consisting of a vehicular entertainment system, a home entertainment system,

and a portable electronic device.
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25. A method for managing content for a first device that is scheduled for
broadcast during a first time period, the first device being in a first domain that is
selected from a group consisting of at least the home, vehicle, and person, the method
comprising the steps of:

5 receiving a data message from the first device over a wireless
communication system, the data message being received in
response to an input from a user on the first device to delay the
content to a second time period, the second time period being
different from the first time period,;

10 obtaining the content scheduled for broadcast during the first time
period; and
sending the content to the first device over the wireless communication
system to permit the user to playback the content on the first
device during the second time period;
15 wherein the data message comprises a plurality of information

elements including at least a delay content instruction.

26.  The method in claim 25, wherein the step of obtaining the content
includes obtaining the content through an Internet connection from a content provider.
20
27.  The method in claim 25, wherein the step of obtaining the content

includes obtaining the content through a digital satellite communication system.

28.  The method in claim 27, wherein the plurality of information elements

25  of the data message also includes at least a satellite channel identification.
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29.  The method in claim 25, wherein the step of obtaining the content

includes obtaining the content through a radio tuner.

30.  The method in claim 29, wherein the plurality of information elements

of the data message includes at least a radio frequency identification.

31.  The method in claim 25, wherein the content is a broadcast program
and the step of obtaining the content includes the step of determining whether to

obtain the entire broadcast program or a portion of the broadcast program.

32.  The method in claim 31, wherein the step of obtaining the content
includes obtaining a first segment of the broadcast program if it is determined to

obtain a portion of the broadcast program.

33.  The method in claim 25, wherein the wireless communication system

is selected from a group consisting of a Bluetooth™ communication system, an IEEE

- 802.11 communication system, an IEEE 802.16 communication system, an IEEE

802.20 communication system, a Wireless Universal Serial Bus (WUSB) system, or a

Dedicated Short-Range Communications (DSRC) system.

34. The method in claim 25, wherein the wireless communication system

is a cellular communication system.
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35.  The method in claim 25 further comprising the steps of determining a
content type associated with the first device and formatting the content in the content

type associated with the first device before sending the content to the first device.

36. The method in claim 25, wherein the first device is selected from a
group consisting of a vehicular entertainment system, a home entertainment system,

and a portable electronic device.

37.  The method in claim 23 further comprising the step of sending the
content from the first device to a second device to permit the user to playback the

content on the second device.

38.  The method in claim 23 further comprising the step of sending the

content to a plurality of client devices to permit the user to playback the content on at

least one of the client devices.
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39. A method for managing content between a first device and a second
device that is scheduled for broadcast during a first time period, the first device being
in a first domain and the second device being in a second domain, the first domain
and the second domain selected from a group consisting of at least the home, vehicle,

5 and person, the method comprising the steps of:

receiving a data message from the first device over a wireless
communication system, the data message being received in
response to an input from a user on the first device to delay the
content to a second time period, the second time period being

10 different from the first time period;

obtaining the content scheduled for broadcast during the first time
period; and

sending the content to the second device over the wireless
communication system to permit the user to playback the

15 content on the second device during the second time period.

40.  The method in claim 39, wherein the step of obtaining the content

includes obtaining the content through an Internet connection from a content provider.

20 41.  The method in claim 39, wherein the step of obtaining the content

includes obtaining the content through a digital satellite communication system.

42.  The method in claim 41, wherein the plurality of information elements
of the data message also includes at least a satellite channel identification.

25
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43,  The method in claim 39, wherein the step of obtaining the content

includes obtaining the content through a radio tuner.

44.  The method in claim 43, wherein the plurality of information elements

of the data message also includes at least a radio frequency identification.

45.  The method in claim 39, wherein the step of obtaining the content

includes the step of determining whether the second device has access to the content.

46.  The method in claim 45, wherein the step of obtaining the content
includes the step of storing the content in a host system and sending the content to the

second device if the second device does not have access to the content.

47.  The method in claim 45, wherein the step of obtaining the content
includes the step of generating and sending a second data message to the second

device instructing the store the content if the second device has access to the content.

48.  The method in claim 39, wherein the wireless communication system
is selected from a group consisting of a Bluetooth™ communication system, an IEEE
802.11 communication system, an IEEE 802.16 communication system, an IEEE
802.20 communication system, a Wireless Universal Serial Bus (WUSB) system, or a

Dedicated Short-Range Communications (DSRC) system.

49.  The method in claim 39, wherein the wireless communication system

is a cellular communication system.

IS01600TC — Gaumond, et al.
Petitioners

Ex. 1003 - Page 41



10

38

50.  The method in claim 39 further comprising the steps of determining a
content type associated with the second device and formatting the content in the
content type associated with the second device before sending the content to the

second device.

51. The method in claim 39, wherein the first device and the second device
is selected from a group consisting of a vehicular entertainment system, a home

entertainment system, and a portable electronic device.
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52. A client device in a communication system, the communication system
being capable of managing content that is scheduled for broadcast during a first time
period between the client device and other client devices, the client device and other
client devices being in different domains, the domains selected from a group
consisting of at least the home, vehicle, and person, the client device comprising:

a user interface for receiving an input from a user to delay content to a
second time period, the second time period being different from
the first time period;

a first wireless transceiver that is capable of wirelessly connecting the
client device to a first wireless communication system;

a controller, responsive to the input from the user to access the content
during a second time period, for determining whether the client
device is connected to the first wireless communication system
and sending a data message to a remote host controller if the
client device is connected to the first wireless communication
system; and

a memory for storing the content that is scheduled for broadcast during
the first time period to permit the user to playback the content
during the second time period, the content stored in the
memory received from the remote host controller in response to
the data message sent to the remote host controller;

wherein the data message sent to the remote host controller comprises
a plurality of information elements including at least a delay

content instruction.
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53. The client device in claim 52, wherein the first wireless
communication system is selected from a group consisting of a Bluetooth™
communication system, an [EEE 802.11 communication system, an IEEE 802.16
communication system, an IEEE 802.20 communication system, a Wireless Universal
Serial Bus (WUSB) system, or a Dedicated Short-Range Communications (DSRC)

system.

'54.  The client device in claim 53 further comprising a second transceiver

to communicate with a second wireless communication system.

55. The client device in claim 54, wherein the second wireless

communication system is a cellular communication system.

56. The client device in claim 54, wherein the controller further determines
whether the client device is connected to the second wireless communication system
if it is determined that the client device is not connected to the first wireless
communication system and sends the data message to the remote host controller if the

client device is connected to the second wireless communication system.

57. The client device in claim 56, wherein the controller further stores the
data message in the client device if it is determined that the data message is not
connected to the second wireless communication system, the data message being sent
to the remote host controller when it is determined that the client device is connected
to the first wireless communication system or the second wireless communication

system.
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58. The client device in claim 52, wherein the client device is selected
from a group consisting of a vehicular entertainment system, a home entertainment

system, and a portable electronic device.
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59. A host system for managing content for a mobile client device that is
scheduled for broadcast during a first time period, the mobile client device being in a
domain selected from a group consisting of at least the home, vehicle, and person, the
host system comprising:

5 a wireless gateway for receiving a data message over a wireless
communication system from the client device, the data message
being received in response to an input from a user on the client
device to delay the content to a second time period, the data
message comprising a plurality of information elements

10 including at least a delay content instruction;
a database for storing information regarding the client device; and
a controller connected to the wireless gateway, the controller capable
of identifying the client device from the database and obtaining
the content scheduled for broadcast during the first time period;
15 wherein the controller sends the content to the client device over the
wireless communication system to permit the user to playback

the content on the client device during the second time period.

60.  The host system in claim 59, wherein the controller obtains the content

20 through an Internet connection from a content provider.

61.  The host system in claim 59, wherein the controller obtains the content

through a digital satellite communication system.
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62. The host system in claim 61, wherein the information elements of the

data message further including at least a satellite channel identification.

63.  The host system in claim 59, wherein the step of obtaining the content

includes obtaining the content through a radio tuner.

64. The host system in claim 63, wherein information elements of the data

message further including at least a radio frequency identification.

65.  The host system in claim 59, wherein the wireless communication
system is selected from a group consisting of a Bluetooth™ communication system,
an IEEE 802.11 communication system, an I[EEE 802.16 communication system, an
IEEE 802.20 communication system, a Wireless Universal Serial Bus (WUSB)

system, or a Dedicated Short-Range Communications (DSRC) system.

66.  The host system in claim 59, wherein the wireless communication

system is a cellular communication system.

67.  The host system in claim 59 wherein the controller is further capable of
determining a content type associated with the client device and formatting the
content in the content type associated with the client device before sending the

content to the client device.
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68.  The method in claim 59, wherein the client device is selected from a
group consisting of a vehicular entertainment system, a home entertainment system,

and a portable electronic device.
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69. A method for managing content for a first device that is scheduled for
broadcast during a first time period, the first device being in a first domain that is
selected from a group consisting of at least the home, vehicle, and person, the method
comprising the steps of:

5 receiving a data message from a user, the data message being received
in response to an input from the user to delay the content to a
second time period, the second time period being different from
the first time period;

obtaining the content scheduled for broadcast during the first time
10 period; and
sending the content to the first device over a wireless communication
system to permit the user to playback the content on the first
device during the second time period;
wherein the data message comprises a plurality of information

15 elements including at least a delay content instruction.

70.  The method in claim 69, wherein the step of obtaining the content

includes obtaining the content through an Internet connection from a content provider.

20 71.  The method in claim 69, wherein the step of obtaining the content

includes obtaining the content through a digital satellite communication system.

72.  The method in claim 71, wherein the plurality of information elements
of the data message also includes at least a satellite channel identification.

25
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73.  The method in claim 69, wherein the step of obtaining the content

includes obtaining the content through a radio tuner.

74.  The method in claim 73, wherein the plurality of information elements

of the data message includes at least a radio frequency identification.

75.  The method in claim 69, wherein the content is a broadcast program
and the step of obtaining the content includes the step of determining whether to

obtain the entire broadcast program or a portion of the broadcast program.

76.  The method in claim 69 further comprising the steps of determining a
content type associated with the first device and formatting the content in the content

type associated with the first device before sending the content to the first device.

77. The method in claim 69, wherein the first domain is the vehicle
domain and the data message is generated by a personal computer.in a second

domain, the second domain being different from the first domain.

78.  The method in claim 69 further comprising the step of sending the
content to a plurality of client devices to permit the user to playback the content on at

least one of the client devices.
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79. A method for managing content for a first device that is scheduled for
broadcast during a first time period, the first device being in a first domain that is
selected from a group consisting of at least the home, vehicle, and person, the method

5  comprising the steps of:
receiving a first data message from a user, the first data message being
received in response to an input from the user to delay the
content to a second time period, the second time period being
different from the first time period,
10 using a database to obtain information about the first device;
generating a second data message that comprises a plurality of
information elements including at least a delay content
instruction; and
sending the second data message to the first device over a wireless
15 communication system to permit the user to playback the

content on the first device during the second time period.

80.  The method in claim 79, wherein the plurality of information elements
of the second data message also includes at least a satellite channel identification.
20 -
81.  The method in claim 79, wherein the plurality of information elements

of the second data message also includes at least a radio frequency identification.
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82.  The method in claim 79 further comprising the steps of determining a
content type associated with the first device and the plurality of information elements
of the second data message also includes at least information associated with the

\

content type.

83. The method in claim 79, wherein the first domain is the vehicle
domain and the first data message is generated by a personal computer in a second

domain, the second domain being different from the first domain.

84.  The method in claim 79 further comprising the step of sending the
second data message to a plurality of client devices to permit the user to playback the

content on at least one of the client devices.
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ABSTRACT

A system and method for managing content between different client devices
in various domains (such as vehicle, home, and person). The system and method
include receiving an input from a user on the first client device to delay the content.
After receiving the input, the first client device determines whether the first client
device is connected to a wireless communication system. If the first client device is
connected to the wireless communication system, the first client device sends a data
message to a host system. In one embodiment, the host system will then obtain the
content (in whole or in part) after receiving the data message to permit the user to

resume playback of the content on the first client device or another client device.
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SYSTEM AND METHOD FOR MANAGING CONTENT BETWEEN

DEVICES IN VARIOUS DOMAINS

FIELD OF THE INVENTION
This invention in general relates to managing content between devices in
various domains and, more particularly, to a system and method for pausing content
in one device and resuming playback of the content in another device that may be in a

different domain.

BACKGROUND OF THE INVENTION

Digital video recorders exist that allow a user to pause and store video content
and playback the video content at a later time. Conventional systems, however, are
limited in that they only deal with storing video content and playing back the content
in a single domain.

A need exists for a user to seamlessly listen to (or watch) audio (or video)
content when moving from one domain (such as a vehicle) to a different domain (such
as a home) without missing a portion of that content. For instance, assume that a user
is driving in their vehicle and listening to an audio broadcast content such as a talk
show or a sporting event. When the user arrives at their home and parks the vehicle,
the user may wish to continue listening to the broadcast content at a later time and,
preferably, in a different domain (such as their home). Currently, the user cannot
pause the broadcast content in the vehicle and resume the broadcast content at the
exact spot later in their home. The same applies for video, e.g., pause a digital video
recorder at home and resume playing the video content on an entertainment system in

the vehicle.
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It is, therefore, desirable to provide a system and method to overcome or
minimize most, if not all, of the preceding problems especially in the area of

managing content in different domains.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a system having client devices in different
domains supported by a server at a central service provider;

FIG. 2 is a block diagram of one embodiment of a client device;

FIG. 3 is a perspective view of the inside of a vehicle illustrating one
embodiment of a client device in the vehicular domain;

FIG. 4 is a perspective view of the inside of a vehicle illustrating another
embodiment of a client device in the vehicular domain;

FIG. 5 is a block diagram of another embodiment of a client device in
communication with a separate local wireless communication device;

FIG. 6 is a block diagram of one embodiment of a communication system that
communicates with different client devices in different domains;

FIG. 7 is a diagram of one embodiment of a database that may reside in a host
system to access information and characteristics about a particular client device;

FIG. 8 is a flow diagram of one method for managing content between a first
client device and a second client device; and

FIG. 9 is a flow diagram of another method for managing content between a
first client device and a second client device.

While the invention is susceptible to various modifications and alternative
forms, specific embodiments have been shown by way of example in the drawings

and will be described in detail herein. However, it should be understood that the
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invention is not intended to be limited to the particular forms disclosed. Rather, the
invention is to cover all modifications, equivalents and alternatives falling within the

spirit and scope of the invention as defined by the appended claims.

DETAILED DESCRIPTION

What is described is a system and method for managing content between
different client devices in various domains (such as vehicle, home, person, hotspot,
workplace, or school). To this end, in one embodiment there is a method for
managing content between a first client device and a second client device. TI;e
method comprises the steps of: receiving an input from a user on the first client
device to pause the content, determining whether the first client device is connected to
a first wireless communication system, sending a data message to the second client
device if the first client device is connected to the first wireless communication
system; and storing the content in the second client device after receiving the data
message to permit the user to resume playback of the content on the second client
device.

The content may be a variety of types including broadcast content and stored
content. Broadcast content may include digital content such as from a digital satellite
communication system. Broadcast content may also include analog or digital content
from local radio broadcasters over a radio tuner. The content may also be stored
content in that a user may have the system store and manage personal content and
content that is accessible from Internet content providers.

In one embodiment, the first communication system is a short-range wireless
communication system such as a Bluetooth™ communication system or an IEEE

802.11 communication system. The first device may also include a second
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transceiver for communication with a second wireless communication system such as
a cellular communication network. In a further embodiment, where the first device
has a second transceiver, the method may further include the steps of: determining
whether the first device is connected to the second wireless communication system
and sending the data message over the second wireless communication system if a
connection exists. If the first client device is not connected to either the first or
second wireless communication system, the first client device may store the data
message for later transmission.

In another embodiment, there is a method for managing content between a
first client device and a second client device, where the first client device is in a first
domain (such as a vehicle) and the second client device is in a second domain (such as
in a home or on the person). The method comprises the steps of: receiving an input
from a user on the first device to pause the content; determining whether the first
device is connected to a first wireless communication system; and sending a data
message to a wireless gateway if the first device is connected to the first wireless
communication system. Here, the data message sent to the wireless gateway
comprises a plurality of information elements that includes at least a pause content
instruction. If the content is broadcast content, the information elements in the data
message may further include a content identification (such as a satellite channel
identification or a radio frequency identification). The information elements may also
include a host address, a content type identification, a user identification, and a date
and a time that the user selected the pause content command. If the content is stored
content, the information elements in the data message may further include a content
identification and a pause location identification as well as other information to

enhance user functionality.
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In a further embodiment, there is a client device in a communication system
where the system is capable of managing content between the client device and other
client devices in various domains. The client devicé includes at least a user interface,
a first wireless transceiver, and a controller. The user interface is used to receive an
input from a user to pause the content. The first wireless transceiver is capable of
wireless connecting the client device to a first wireless communication system. The
controller, in response to the input from the user to pause the content, determines
whether the client device is connected to the first wireless communication system. If
so, the controller generates and sends a data message to a wireless gateway over the
first communication system. The data message sent to the wireless gateway includes
at least a pause content instruction and any additional information as described briefly
above and in more detail below.

In another embodiment, there is a communication system for managing
content between a first client device and a second client device. The communication
system includes at least a wireless gateway, a datab'eise, and a controller. The wireless
gateway is configured to receive a first data message from the first client device. The
data message comprises a plurality of information elements including at least a pause
content instruction. The database is configured to store information regarding the first
client device and the second client device. The controller is connected to the wireless
gateway and the database. The controller is capable of identifying the second device
from the database and sending a second data message (or the content itself) to the
second client device in response to receiving the first data message from the first
client device.

Now, turning to the drawings, FIG. 1 illustrates a top-level block diagram of

an example use of a communication system 20 for the present invention. Generally,
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the communication system 20 may include a plurality of client devices 22a, 22b, 22c,
22d that exist in various domains such as the vehicle, home, and person. For instance,
a client device 22a in the vehicular domain may be incorporated into a vehicle’s head
unit and/or entertainment system. A client device 22b, 22¢ in the home domain may
include a personal computer, a home entertainment system, a digital audio recorder,
and/or a digital video recorder. A client device 22d in the personal domain may
include a portable electronic device such as a personal digital assistant (PDA), a
digital music player, and/or a portable phone. Client devices may also exist in other
domains such as a hotspot, workplace, or school.

The communication system 20 also includes a central service provider 24 that
can communicate with the client devices 22a-d through a combination of wireless and
wired links. In one embodiment, the central service provider 24 is connected to a
high-speed Internet network 34. The central service provider 24 may assist in
managing the distribution and control of content between different client devices 22a-
d. The central service provider 24 may further provide additional services or be
incorporated into the services of other service providers such as a cellular service
provider, a satellite broadcast content provider, a cable television content provider, or
a stored Internet content provider. Moreover, some or all of the functions of
managing the distribution and control of the content between client devices 22a-d may
reside locally with a user in the home domain.

In one embodiment, where the client device 22a-d has a content receiver, the
client devices 22a-d may receive broadcast content (audio and/or video) from a
satellite content provider 26. This is shown in FIG. 1 through an exemplary satellite
content provider and the receipt of a communication link A to the client devices 22a-

d. In other embodiments, the client device 22a-d may also have a receiver to receive
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broadcast content via radio signals from local content broadcasters (not shown). The
client device 22a-d may also receive stored content from an Internet content provider
27. The Internet content provider 27 may provide stored music or video content to
users or be part of a cable television provider. If the client device is a portable or
mobile unit (such as a client device 22a in the vehicular domain or a client device 22d
in the person domain), as explained in more detail below, the client device may
receive stored content from a home gateway 28 or a hot spot gateway 30 through a
short-range communication system.

As illustrated in FIG. 1, the client devices 22a-d may wirelessly communicate
in the communication system 20 through different communication links (see
communication arrows B-E). The wireless communication links B-E may be divided
into individual sets (B-C, D-E) for different types of wireless communication
protocols. For instance, the client devices 22a-d may include a first wireless
transceiver that is capable of establishing a wireless communication link B-C through
a short-range wireless communication system or network. In this embodiment, the
short-range wireless communication system or network may include a Bluetooth™
communication system or an IEEE 802.11 communication system. The short-range
wireless transceiver in a client device 22a-d may provide direct communication to
another client device 22a-d through a home wireless gateway 28 (such as from the
client device 22a in the vehicle to the client device 22b, 22¢ in the home).
Altemnatively, the short-range wireless transceiver in a client device 22a-d may
provide indirect wireless communication to another client device through a hot spot |
gateway 30 (such as from a client device 22a in the vehicle, through the hot spot

gateway 30, to the client device 22b, 22¢ in the home). The wireless communication
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links over the short-range communication system can provide for the exchange of data
messages as well as the transfer of stored content to client devices.

Additionally, the client devices 22a-d may include a second wireless
transceiver that is capable of establishing a wireless communication link D-E through
a second wireless communication system, such as a cellular communication system
and network 32. The cellular communication system and network 32 can operate
according to a wireless communication protocol such as a Global System for Mobile
Communications (GSM) protocol, a Code Division Multiple Access (CDMA)
protocol, or a Time Division Multiple Access (TDMA) protocol. Here, the cellular
system or network 32 is further coupled to the Internet 34 by the cellular service
provider 36 or other wired network on route to the central service provider 24, which
may ultimately act as the host for data message communications between client
devices 22a-d. Alternatively, the cellular system or network 32 is coupled to the
Internet 34 or other wired network on route to another client device (such as from the
client device 22a in the vehicle, through to the cellular network provider 36, to the
client device 22b, 22¢ in the home). The above described wireless communication
protocols are merely representative of existing protocols that could be used in the
present invention.

An exemplary client device 22a in a vehicular domain will now be described
in further detail with relation to FIGS. 2-4. In one embodiment, a client device 22a in
a vehicle may comprise of two main components: a head unit 40 and a Telematics
control unit 70. Although shown as separate components for purposes of illustration,
one skilled in the art having the benefit of this disclosure will recognize that aspects
of the head unit 40 and the Telematics control unit 70, and components thereof, can

be combined or swapped. In any event, in the embodiment as shown in FIG. 2, the
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head unit 40 may include a controller 42, a user interface 44 46, a content receiver
48, a first wireless transceiver 50, a memory 52.

The user interface includes a user input 44 and a user output 46. The user
input 44 may include a keypad or a specific user dedicated set of buttons 54. The user
may use the keypad or dedicated buttons to perform particular functions of the present
invention, including a request to pause content or a request to resume playback of
content. Additionally, a microphone 56 may also be used to pick up 2 speaker’s voice
in the vehicle, and/or possibly to give commands to the head unit 40 if it is equipped
with a voice recognition module 58.

Ultimately, user inputs 44 are processed by the controller 42 in the head unit
40. The controller 42 also executes processes to provide outputs to the occupants in
the vehicle through the user output 46, such as through a speaker 60 and/or a display
62. The speakers 60 employed can be the audio (radio) speakers normally present in
the vehicle, of which there are typically four or more, although only one is shown for
convenience.

The content receiver 48 in the client device 22a is capable of receiving
broadcast content (audio and/or video) from a content provider 26. This is shown in
FIG. 3 through an exemplary satellite content provider by the receipt of a
communication link A to the client device 22a. The user may use the user interface to
select one of a plurality of satellite channels that are received by the satellite receiver
antenna 64. In other embodiments, as shown in FIG. 4, the client device 22a may also
have an antenna 66 and a radio receiver to receive broadcast content via radio signals
F from local content broadcasters in the geographic area. This type of broadcast
content may be obtained through the content receiver 48 by tuning a radio receiver to

a specific radio frequency.

1S01598TC - Gaumond, et al.

) Petitioners
Ex. 1003 - Page 71



10

15

20

25

10

Referring back to FIG. 2, the client device 22a may also obtain stored content
(as well as exchange data messages with a host system or other client devices)
through the use of the first wireless transceiver 50. The first wireless transceiver 50 is
used for establishing wireless communications B-C over a short-range wireless
communication system or network. For instance, as mentioned above, the short-range
wireless communication system or network may include a Bluetooth™
communication system or an IEEE 802.11 communication system. Although shown
as part of the head unit 40, the first wireless transceiver 50 could also be included as
part of the Telematics control unit 70 or other vehicle control unit. In any event, the
short-range wireless transceiver 50 may provide wireless communication to another
client device 22b-d over a home gateway 28 (such as a data message from the client
device 22a in the vehicle to the client device 22b, 22¢ in the home) or may provide
wireless communication to another client device or content provider through a hot
spot gateway 30 (such as a data message from the client device 22a in the vehicle,
through the hot spot gateway 30, to the client device 22b, 22¢ in the home; or such as
obtaining stored content from the internet content provider 27, through the hot spot
gateway 30, to the client device 22a).

Additionally, the client device 22a includes a memory 52 for storing content.
The memory 52 is controlled by the controller 42 and is responsive to user inputs 44
and to certain data messages that may be received by the controller 42 from other
client devices 22b-d. For instance, assume that a user of the vehicular client device
22a is listening to broadcast content on a specific satellite channel over the content
receiver 48. The user may desire to pause the Broadcast content while the user talks
to another occupant in the vehicle. The user may then select an input on the keypad

or other dedicated button 54 to pause the content. The system may also be configured
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to automatically generate a pause command upon the initiation of a user action such
as the changing of a channel, selecting a mute button on the entertainment system, or
turning off the entertainment system or vehicle.

In response to that input (generated directly or indirectly by the user), the
controller 42 would use the memory 52 to begin storing the broadcast content on the
specific satellite channel to enable the user to play back the content at a later time.
Additionally, the memory 52 may be used for storing specific programs of the
broadcast content that a user desires to playback at a time that is different from the
original broadcast time. For example, as explained below, the controller 42 in the
vehicular client device 22a may receive data messages from another client device
22b-d in a different domain (i.e. home or person). That data message may include an
instruction to start the recording of a program of the broadcast content (in whole or in
part) on a specific satellite channel. Moreover, the memory 52 may be used to
download specific content from an Internet content provider 27 through a home
gateway 28 or a hot spot gateway 30.

In the embodiment where the client device 22a is incorporated into the head
unit 40 of a vehicle, the controller 42 may also be configured to communicate via a
vehicle bus interface 68 to a vehicle bus 80, which carries communication information
and other operational data throughout the vehicle. This connection may be important
to allow the controller 42 to utilize a cellular communication transceiver in the
Telematics control unit 70 to transmit and receive data messages. In particular, the
Telematics control unit 70 is similarly coupled to the vehicle bus 80, via a vehicle bus
interface 72, and hence the head unit 40. The Telematics control unit 70 is
responsible for sending and receiving voice or data communications to and from the

vehicle over a cellular communication network. As such, it comprises a Telematics
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controller 74 to organize such communications, and a network access device (NAD)
that includes a cellular wireless transceiver 76, which may be used as a second
wireless transceiver for purposes of the present invention as described further below.

In an alternative embodiment, the client device 22a may be configured to seek
out a local wireless communication device to determine whether a data message may
be sent over a second wireless communication system. For instance, in FIG. 5, the
controller 42 in the client device 22a may determine whether it has access to a second
wireless communication network through another wireless communication device 110
that is within proximity of the short-range wireless transceiver 50. Here, the wireless
communication device 110, such as a cellular phone, has its own controller 112, a
short-range wireless transceiver 114 and a cellular wireless transceiver 116. The
short-range wireless transceivers 50 and 114 may communication with each other
through a short-range communication protocol such as is set forth in the Bluetooth™
communication system and an IEEE 802.11 communication system. The benefit of
this design is that it will allow the controller 42 to utilize a cellular transceiver in the
local wireless communication device 110 to transmit and receive data messages,
which may be used as a second wireless transceiver for purposes of the present
invention as described further below.

The client device 22a illustrated above can provide a great deal of
communicative flexibility within vehicle to manage and control content with other
client devices 22b-d owned by a user. For example, assume for purposes of
illustration that a driver of the vehicle, using client device 22a, is listening to a
program of audio broadcast content such as a talk show or a sporting event on the
content receiver 48. When the driver arrives at their home, the driver may select an

input on the keypad or other dedicated button 54 to pause the playback of the content.
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Additionally, as mentioned above, the system may also be conﬁgured to automatically
generate a pause command input upon the initiation of a user action such as the
changing of a channel, selecting a mute button on the entertainment system, Or turning
off the entertainment system or vehicle. In either event, in response to that input, the
controller 42 would use the memory 52 to begin storing the broadcast content from
the content receiver 48. This would permit the driver to playback the stored content
at a later time in the vehicle. Additionally, in response to that input, the controller 42
would generate a data message for transmission to other client devices 22b-d.

In one embodiment, before sending a data message, the controller 42 would
determine whether the client device 22a in the vehicle is connected to, or capable of
sending messages OVer, a first wireless communication system. This may be done by
having the controller 42 determine whether the first wireless transceiver 50 is
connected to a wireless gateway 28 in the home or a hot spot gateway 30 mentioned
above. If the client device 22a in the vehicle is not connected to, or not capable of
sending data messages OVer, 2 first wireless communication system, the controller 42
may then make a determination whether the client device 22a in the vehicle is
connected to, or capable of sending data message over, a second wireless
communication system. The second wireless communication system in FIG. 2 is
shown as a cellular wireless transceiver 72 in the Telematics control unit 70 and in
FIG. 5 as a cellular wireless transceiver 116 in a portable wireless communication
device 110. If the client device 222 is not connected to either the first or second
communication system, then the controller 74 may store the data message for later
transmission.

The data message may be formatted in a number of ways. In one embodiment,

the information in the data message will depend on the type of content being played
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by the driver of the vehicle. For instance, assume that the content receiver 48 is a
digital satellite receiver and that the type of content to be paused is broadcast content.
In this case, the data message may include a plurality of information elements or
fields that includes at least a pause content instruction and a satellite channel
identification. To enhance the functionality of the system, the data message may also
include other information elements or fields such as an address (for identifying a host
for the driver’s content), a client device identification, a user identification, and a date
and a time that the user selected the pause content command. This later information
may be used to access content that is not readily storable as well as provide specific
information to a user about stored content for later selection.

In another instance, assume that the content receiver 48 is a radio tuner and the
type of content to be paused is broadcast content. In this case, the data message may
include a plurality of information elements or fields that includes at least a pause
content instruction and a radio frequency identification. Additionally, to enhance
functionality, the data message may also include other information elements or fields
such as an address (for identifying a host for the driver’s content), a client device
identification, a content type identification, a user identification, and a date and a time
that the user selected the pause content command.

In a further instance, assume that the client device 22a contains stored content
and the user was listening to a specific song of the stored content or a previously
stored broadcast program. In this case, the data message may include a plurality of
information elements or fields that includes at least a pause content instruction, a
content identification, and a pause location identification. Other information elements

or fields that may be included, for enhancing functionality, include an address (for
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identifying a host for the driver’s content), a client device identification, a user
identification, and a date and a time that the user selected the pause content command.

FIG. 6 shows a block diagram of one embodiment of a host system 90 for
managing content between a first client device (such a client device 22a in a vehicle)
and a second client device (such as a client device 22¢ in the home). In one
embodiment, the host system includes a wireless gateway 28, a controller 92, and a
database 94. Additionally, the system 90 may include other components such as a
user inputs 96, user outputs 98, other memory 100, and a content receiver 102. In one
embodiment, components of the host system may be included in one of the client
devices 22b, such as a home personal computer. However, one skilled in the art
having the benefit of this disclosure will recognize that aspects of the host system, and
components thereof, can be combined or swapped with other types of devices and
systems. For instance, instead of having the host system located in the home, the
controller 92, database 94, and memory 100 may be located and managed remotely By
the central service provider 24.

The wireless gateway 28 may include a wireless transceiver 104 and an
Internet interface 106. In one embodiment, the wireless transceiver 104 is capable of
wirelessly connecting to the first and second client devices 22a, 22¢ over a short-
range wireless communication system such as a Bluetooth™ communication system
and an IEEE 802.11 communication system. The Internet interface 106 may be used
for communicating with a central service prdvider 24. The connection with the
central service provider 24 may also be used to facilitate communications wifh the
first and second client device 22a, 22c¢, if the client devices are connected to other
wireless gateways (such as a hot spot gateway 30) or connected to another wireless

communication system (such as a cellular communication system). Moreover, the
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connection with the central service provider 24 may be used to facilitate access to
content providers in addition to, or separate from, the content receiver 102.

In any event, in addition to transferring stored content to client devices, the
wireless gateway 28 is used to receive data messages from the first and second client
devices 22a, 22c¢, including any data messages that have an instruction to pause
broadcast content or stored content. In one embodiment, as described above, data
messages that are received from a client device include a plurality of information
elements or fields that include at least a pause content instruction. If the content is
broadcast content, the data message may further include information elements or
fields that identify the type of client device, identify the content (a specific satellite
channel or a radio frequency), and identify the time and date of the pause instruction.
If the content is stored content, the data message may further include information
elements or fields that identify the type of client device, identify the content (a
specific artist, album, song, or stored broadcast program), and identify the location of
the pause instruction.

The database 94 is used by the system to store information regarding features
and operations of the different client devices 22a-d. The database 94 may also be
used to store user preferences and keep track of user stored content. The database 94
may be configurable by the user to facilitate the storage and playback of content
between different client devices 22a-d in various domains. For instance, the database
94 may identify the different types of client devices 22a-d, associated with a particular
user. Referring to FIG. 7, the database 94 may also include information specific to
individual client devices 22a-d such as: the client device identification (122); the
client type (124); the domain (126); whether the client device has a short-range

transceiver (128); whether the client device has a cellular transceiver (130); the size of
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memory on the client device (132); whether the client device retains stored content
(134); whether the client device has access to Internet content (136); whether the
client device has access to satellite content (138); whether the client device has access
to RF radio content (140); and whether the client device has access to cable television
(142).

Referring back to FIG. 6, the controller 92 is connected to the wireless
gateway 28 and the database 94. The controller 92 is capable of receiving data
messages from a first client device 22a and then using the database 94 to identify
other client devices 22b-d associated with a specific user. As mentioned above, the
data message will include an instruction to pause content and associated information
about the paused content. In one embodiment, the controller 92 is capable of
generating and sending a second set of data messages to other client devices 22b-d
after receiving the data message from the first client device 22a. This may be
beneficial if the other client devices 22b-d have their own content receiver and
memory.

In another embodiment, the controller 94 is caﬁable of accessing content from
the central service provider 24 in response to receiving the data message (containing
the pause instruction) from the first client device 22a. This feature may be beneficial
if the other client devices 22b-d do not have their own content receiver. Additionally,
after accessing content from the central service provider 24, the controller 92 may
locally store the content in memory 100 or pass the content onto the other client
devices 22¢, 22d connected to the host system 90.

FIG. 8 shows a flow diagram illustrating one embodiment of a method for
managing content between a first client device and a second client device. For

purposes of illustration, the first client device will be in a first domain and the second
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client device will be in a second domain. In one embodiment, the method includes a
process block 150 that receives an input from a user on the first dic{fice to pause the
content. As mentioned above, this input may be a direct instruction by the user to
pause the content (e.g., by pressing a button ona keypad or a dedicated pause button
54) or the input may be a result of some action taken by the user (e.g., changing a
channel, selecting a mute button on the entertainment system, or turning off the
entertainment system or vehicle). Moreover, the content may include either broadcast
content or stored content. The process then proceeds to decision block 152.

At decision block 152, the first device will make a determination whether the
first device is connected to a first wireless communication system. In the context of
embodiment described in FIGS. 2 and 3, this may include having the controller 42
determine whether a short-range wireless transceiver 50 is connected to another short-
range communication device such as to a home wireless gateway 28 or a hot spot
gateway 30. If the first device is connected to the first wireless communication
system, then the process proceeds to process block 154.

At process block 154, the first device will generate and transmit a data
message over the first communication system’ to the second device. In one
embodiment, as described above, the data message may depend on the type of content
being played by the user of the first device. For instance, assume that the type of
content to be paused is broadcast content. In this case, the data message may include
a plurality 0f information elements or fields that includes at least a pause content
instruction and a broadcast content identification (such as a satellite channel or a radio
frequency). To enhance the functionality of the system, the data message may also

include other information elements or fields such as an address, a client device
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identification, a content type identification, a user identification, and a date and a time
that the user selected the pause content command.

In another instance, assume that the first device contains stored content and
the user was listening to a specific song of the stored content or a previously stored
broadcast program. In this case, the data message may include a plurality of
information elements or fields that includes at least a pause content instruction, a
content identification, and a pause location identification. Other information elements
or fields that may be included, for enhancing functionality, include an address, a client
device identification, a user identification, and a date and a time that the user selected
the pause content command.

In any event, if the first device is not connected to the first wireless
communication system, then the process proceeds to decision block 156. In one
embodiment, a determination is then made whether the user is capable of connection
through a second wireless communication system. As described above, this may be
accomplished by having the controller 42 determine whether a data message may be
transmitted via a cellular wireless transceiver 72 in a connected Telematics control
unit 70 (see FIG. 2). Alternatively, this may be accomplished by having the controller
42 determine whether a data message may be transmitted via a cellular wireless
transceiver 116 in a wirelessly connected communication device 110 (see FIG. 5).
Moreover, the decision on whether the user is capable of connecting to a second
wireless communication system may include a determination of whether the user has
subscribed to preferred services plan of the central service provider 24. If so, the
process proceeds to process block 158 and where the first device will generate and

send a data message over the second communication system.
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If the first device is not connected to the first wireless communication system
or the second wireless communication system, then the first device 22a will generate a
data message but will store the data message instead of immediately transmitting the
data message (block 160). In this case, it is preferred that the information in the data
message include a paused location for the content such as a date and a time or a
record and a track. The process will return to decision blocks 152 and156 to wait
until the first communication device is connected to the first or second wireless
communication system.

Once the data message is transmitted, at process block 162, the host system 90
will receive the data message from the first device over the first communication
system or the second communication system. As mentioned above, the first
communication system may be a short-range wireless communication system
transmitted directly to a home gateway 28 or to the home gateway 28 through a
remote hot spot gateway 30. The second communication system may be a cellular
system that transmits the message to the host system 90 through a cellular network.

In response, the host system 90 will generate and send a second data message to other
second devices. As explained below, the second data message may be a modified
data message that is addressed directly to the second devices associated with the user
of the first device and based on the features and capabilities of the second device.

For instance, at decision block 164, the host system 90 may determine from
the database 94 whether the second device 22¢ has access to the content that the user
desires to be stored. If the second device has direct access to the same content, then at
process block 166, the second device will receive a data message from the host
system 90. In response to the data message from the host system, the second device

will then begin to record the content based on the information contained in the data
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message. As illustrated in decision block 168, in one embodiment, the second device
will continue to store the content on a particular satellite channel or a radio frequency
until the second device receives an input from the user to resume playback of the
content on the second device. Alternatively, the second device may be configured to
store the content for a predetermined period of time after receiving the pause
instruction (such as 2 hours) or may be configured to store the content until a
particular program on the broadcast content is completed.

Alternatively, in process block 170, if the second device 22¢ does not have
access to the same content, then the host system may record the content itself or
access the content from a content service provider. The ability to access content from
a content service provider can provide significant benefits to the user. For instance, if
the data message originally sent to the host system is late (e.g., if the data message
with the paused instruction was not sent immediately), the host system 90 may
connect to a service provider to download the requested content. As illustrated in
decision block 172, in one embodiment, the host system 90 will continue to store the
content or access the content until the second device receives an input from the user to
resume playback of the content on the second device. At process block 174, once the
user desires to playback the content, the host system 90 will transmit the stored or
accessed content to the second device. The process then proceeds to block 176 where
the second device resumes playback of the content.

FIG. 9 shows a flow diagram illustrating a further embodiment of a method for
managing content between a first client device and a second client device. This
method is similar to the one described with relation to FIG. 8, but adds additional
steps 180, 182, and 184. In particular, if it is determined that the second device does

not have access to the same content (decision block 164), the host system 90 will then
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access the content from another source (block 180). For instance, the host system 90
could obtain any paused content from the Internet content provider 27 shown in FIG.
1. In process block 182, the host system 90 will then transfer the accessed content to
the second device 22c. The transferred content should also include a data message
that identifies the content and paused location of the content. Then, in decision block
184, the second device will wait until the user has selected to resume the content on
the second device 22c¢. At that point, the process proceeds to block 176 where the
second device resumes playback of the content.

What has been described is a communication system in a vehicle that includes
the capability of managing and controlling content between different devices in
different domains. The system and method allow a user to seamlessly listen (or
watch) audio (or video) content when moving from one domain (such as a vehicle) to
a different domain (such as home) without missing a portion of that content. The
above description of the present invention is intended to be exemplary only and is not
intended to limit the scope of any patent issuing from this application. The present
invention is intended to be limited only by the scope and spirit of the following

claims.
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What is claimed is:
1. A method for managing content between a first device and a second
device, the method comprising the steps of:
receiving an input from a user on the first device to pause the content;
5 determining whether the first device is connected to a first wireless
communication system;
sending a data message to the second device if the first device is
connected to the first wireless communication system; and
storing the content in the second device after receiving the data
10 message to permit the user to resume playback of the content
on the second device;
wherein the first device being in a first domain and the second device
being in a second domain, the fu:st domain and the second

domain selected from a group consisting of at least the home,

15 vehicle, and person.

2. The method in claim 1, wherein the first device and the second device
is selected from a group consisting of a vehicular entertainment system, a home
entertainment system, and a portable electronic device.

20
3. The method in claim 1, wherein the content is broadcast content and

received by a digital satellite communication system.
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4. The method in claim 3, wherein the data message comprises a plurality
of information elements including at least a pause content instruction and a satellite

channel identification.

5. The method in claim 1, wherein the content is broadcast content

received by a radio tuner.

6. The method in claim 5, wherein the data message comprises a plurality
of information elements including at least a pause content instruction and a radio

frequency identification.

7. The method in claim 1, wherein the content is stored content received

by a content provider through a wireless gateway.

8. The method in claim 1, wherein the content is video and the first
device is a digital video recorder and the second device is a vehicular video

entertainment system.

9. The method in claim 1, wherein the content is video and the first
device is a digital video recorder and the second device is a portable digital video

recorder.

10.  The method in claim 1 further comprising the step of storing the data
message 1n the first device if it is determined that the data message is not connected to

the first wireless communication system.
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11. The method in claim 1, wherein the first wireless communication
system is at least one of a Bluetooth™ communication system and an IEEE 802.11

communication system.

5
12. The method in claim 11, wherein the first device has a first transceiver
to communicate with the first wireless communication system and a second
transceiver to communicate with a second wireless communication system.
10 13. The method in claim 12, wherein the second wireless communication
system is a cellular communication system.
14.  The method in claim 13 further comprising the steps of:
determining whether the first device is connected to the second
15 wireless communication system if it is determined that the first
device is not connected to the first wireless communication
system;
sending the data message to the second device if the first device is
connected to the second wireless communication system.
20

15.  The method in claim 14 further comprising the step of storing the data
message in the first device if it is determined that the data message is not connected to

the second wireless communication system.
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16.  The method in claim 12 further comprising the steps of:
determining whether the user of the first device has subscribed to a
preferred service plan; and -
connecting to the second wireless communication system if it is
5 determined that the user of the first device has subscribed to the

preferred service plan.

17.  The method in claim 1 further comprising the step of determining
whether the content is broadcast content or stored content prior to sending the data

10  message to the second device.

18. The method in claim 17 wherein, if it is determined that the content is
broadcast content, the data message comprising a plurality of information elements

including at least a pause content instruction and a satellite channel identification.

15
19. The method in claim 17 wherein, if it is determined that the content is
stored content, the data message comprising a plurality of information elements
including at least a pause content instruction, a content identification, and a pause
location identification.
20
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20. A method for managing content between a first device and a second
device, the first device being in a first domain and the second device being in a
second domain, the first domain and the second domain selected from a group
consisting of at least the home, vehicle, and person, the method comprising the steps
of:

receiving an input from a user on the first device to pause the content;

determining whether the first device is connected to a first wireless
communication system; and

sending a data message to a wireless gateway if the first device is
connected to the first wireless communication system;

wherein the data message sent to the wireless gateway comprises a
plurality of information elements including at least a pause

content instruction.

21. The method in claim 20, wherein the first device and the second device
is selected from a group consisting of a vehicular entertainment system, a home

entertainment system, and a portable electronic device.

22. The method in claim 20, wherein the content is broadcast content and

received by a digital satellite communication system.

23. The method in claim 22, wherein the information elements in the data
message sent to the wireless gateway further comprises a satellite channel

identification.
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24. The method in claim 20, wherein the content is broadcast content

received by a radio tuner.

25. The method in claim 24, wherein the information elements in the data
message sent to the wireless gateway further comprises a radio frequency

identification.

26. The method in claim 20, wherein the content is stored content received

by a content provider through a wireless gateway.

27. The method in claim 20, wherein the content is video and the first
device is a digital video recorder and the second device is a vehicular video

entertainment system.

28. The method in claim 20, wherein the content is video and the first
device is a digital video recorder and the second device is a portable digital video

recorder.

29.  The method in claim 20 further comprising the step of storing the data
message in the first device if it is determined that the data message is not connected to

the first wireless communication system.

30. The method in claim 20, wherein the first wireless communication
system is at least one of a Bluetooth™ communication system and an IEEE 802.11

communication system.
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The method in claim 30, wherein the first device has a first transceiver

to communicate with the first wireless communication system and a second

transceiver to communicate with a second wireless communication system.

The method in claim 31, wherein the second wireless communication

system is cellular communication system.

5
32.
33.

10

15
34.

20

The method in claim 20 further comprising the steps of:

receiving the data message in a host system, the host system connected
to the wireless gateway,

determining in the host system whether the second device has access to
the content;

sending a second data message to the second device if it is determined

that the second device has access to the content.

The method in claim 20 further comprising the steps of:

receiving the data message in a host system, the host system connected
to the wireless gateway;

accessing the content from a central service provider in response to

receiving the data message in the host system.
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35.  The method in claim 34 further comprising the step of sending the
content accessed from the central service provider to the second device in response to

a playback instruction by the user.
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36. A client device in a communication system, the communication system
being capable of managing content between the client device and other client devices,
the client device and other client devices being in other domains, the domains selected
from a group consisting of at least the home, vehicle, and person, the client device
comprising:

a user interface for receiving an input from a user to pause the content;

a first wireless transceiver that is capable of wirelessly connecting the
client device to a first wireless communication system;

a controller, responsive to the input from the user to pause the content,
for determining whether the client device is connected to the .
first wireless communication system and sending a data
message to a wireless gateway if the client device is connected
to the first wireless communication system;

wherein the data message sent to the wireless gateway comprises a
plurality of information elements including at least a pause

content instruction.

37. The client device in claim 36, wherein the client device is selected
from a group consisting of a vehicular entertainment system, a home entertainment

system, and a portable electronic device.

38. The client device in claim 36, wherein the client device further
comprises a satellite radio receiver, the content being broadcast content received from

the satellite radio receiver.
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39. The client device in claim 38, wherein the plurality of information

elements of the data message further includes at least a satellite channel identification.

40. The client device in claim 36, wherein the client device further
comprises a radio tuner, the content being broadcast content received from the radio

tuner.

41.  The client device in claim 40, wherein the plurality of information

elements of the data message further includes at least a radio frequency identification.

42, The client device in claim 36, wherein the content is stored content

received by a content provider through a wireless gateway.

43, The client device in claim 36, wherein the content is video and the

client device is a home digital video recorder.

44, The client device in claim 36, wherein the first wireless
communication system is at least one of a Bluetooth™ communication system and an

IEEE 802.11 communication system.

45, The client device in claim 44, wherein the client device further
comprises a second wireless transceiver that is capable of wireless connecting the

client device to a cellular wireless communication system.
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46. The client device in claim 45, wherein the controller sends the data
message through the second wireless transceiver if the client device is not connected

to the first wireless communication system.

47. The client device in claim 36, wherein the controller further determines
whether the user of the client device has subscribed to a preferred service plan and
sends the data message through the second wireless transceiver if the client device has

subscribed to the preferred service plan.

48. The client device in claim 36, wherein the controller further determines
whether the content is broadcast content or stored content prior to sending the data

message to the wireless gateway.

49.  The client device in claim 48, wherein the plurality of information
elements of the data message further includes at least a satellite channel identification

if it is determined that the content is broadcast content.

50.  The client device in claim 48, wherein the plurality of information
elements of the data message further includes at least a content identification and a

pause location identification if it is determined that the content is stored content.

51.  The client device in claim 36, wherein the wireless gateway is in the
home domain and connected to a host system, the host system having a database that

contains information about the other client devices associated with the user.
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52. A communication system for managing content between a first device
and a second device, the communication system comprising:
a wireless gateway for receiving a first data message from the first
device, the first data message comprising a plurality of
5 information elements including at least a pause content
instruction;
a database for storing information regarding the first device and the
second device; and
a controller connected to the wireless gateway, the controller capable
10 ~of identifying the second device from the database and sending
a second data message to the second device in response to
receiving the first data message from the first device;
wherein the first device being in a first domain and the second device
being in a second domain, the first domain and the second
15 domain selected from a group consisting of at least the home,

vehicle, and person.

53. The communication system in claim 52, wherein the first device and
the second device is selected from a group consisting of a vehicular entertainment

20  system, a home entertainment system, and a portable electronic device.

54, The communication system in claim 52, wherein the content is

broadcast content and received by a digital satellite communication system.
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55.  The communication system in claim 54, wherein the plurality of
information elements of the first data message further includes at least a satellite

channel identification.

56.  The communication system in claim 52, wherein the content is

broadcast content received by a radio tuner.

57.  The communication system in claim 56, wherein the plurality of
information elements of the first data message further includes at least a radio

frequency identification.

58.  The communication system in claim 52, wherein the content is stored

content received by a content provider through a wireless gateway.

59.  The communication system in claim 52, wherein the content is video
and the first device is a digital video recorder and the second device is a vehicular

entertainment system.

60.  The communication system in claim 52, wherein the wireless gateway
includes a wireless transceiver that is capable of wirelessly connecting to the first
device and the second device over a wireless communication system, the wireless
communication system being at least one of a Bluetooth™ communication system and

an IEEE 802.11 communication system.
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61.  The communication system in claim 52 further comprising of an

Internet interface for communicating with a central service provider.

62. The communication system in claim 61, wherein the controller is
further capable of accessing the content from the central service provider in response

to receiving the first data message.

63.  The communication system in claim 62 further comprising a memory

for storing content accessed from the central service provider.

64.  The communication system in claim 61, wherein the wireless gateway
is capable of receiving a playback data message from the second device, the second
data message comprising a plurality of information elements including at least a

playback instruction.

65. The communication system in claim 64, wherein the controller is
further capable of transferring content to the second device that was accessed from the

central service provider in response to receiving the playback data message.

66.  The communication system in claim 52 further comprising a memory
for storing content, wherein the controller stores content in response to receiving the

first data message from the first device.
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67.  The communication system in claim 66, wherein the wireless gateway
is capable of receiving a playback data message from the second device, the second
data message comprising a plurality of information elements including at least a

playback instruction.

68.  The communication system in claim 67, wherein the controller is
further capable of transferring content to the second device that was stored in memory

in response to receiving the playback data message.

69.  The communication system in claim 52, wherein the first device
includes a satellite radio receiver and the second device includes a satellite radio

recelver.

70.  The communication system in claim 69, wherein the controller is
further capable of identifying whether the second device has access to the same
content as the first device and, if so, the second data message sent to the second
dévice comprising a plurality of information elements including at least a pause

content instruction, a satellite channel identification, and a store content instruction.

71.  The communication system in claim 70, wherein, if the second device
does not have access to the same content as the first device, the controller is capable
of accessing the content from an Internet content provider and transfers the content to

the second client device.
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72.  The communication system in claim 52, wherein the first device

includes a radio tuner and the second device includes a radio tuner.

73.  The communication system in claim 72, wherein the controller is
further capable of identifying whether the second device has access to the same
content as the first device and, if so, the second data message sent to the second
device comprising a plurality of information elements including at least a pause

content instruction, a radio frequency identification, and a store content instruction.

74. The communication system in claim 73, wherein, if the second device
does not have access to the same content as the first device, the controller is capable
of accessing the content from an Internet content provider and transfers the content to

the second client device.

75.  The communication system in claim 52, wherein the first device is an

audio entertainment system and the second device is a digital video recorder.

76.  The communication system in claim 75, wherein the controller is
further capable of identifying that the second device is a digital video recorder and, if
s0, the second data message sent to the second device comprising a plurality of
information elements including at least a pause content instruction, a channel

identification, and a store content instruction.
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ABSTRACT

A system and method for managing content between different client devices
in various domains (such as vehicle, home, and person). The system and method
include receiving an input from a user on the first client device to pause the content.
After receiving the input, the first client device determines whether the first client
device is connected to a wireless communication system. If the first client device is
connected to the wireless communication system, the first client device sends a data
message to the second client device through a host system. In one embodiment, the
second client device will then store the content in the second client device after
receiving the data message to permit the user to resume playback of the content on the
second client device. In another embodiment, the host system will store the content
itself or access the content from a content provider and transfer the content directly to
the second device with a data message that indicates the paused location of the

content.
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Message : Page 1 of 1

From: Villevieille J-P26721
Sent: Tuesday, September 07, 2004 9:04 AM
To: Gaumond Mike-MGAUMOND; Clayton Mark-AMCO036; Ulmer Dave-E42721

Subject: RE: Patent for wireless adapter

See my prior email. The email was around 6/22. the 6/23 powerpoint to MotoLabs does not mention it clearly. |
have notes on 7/2 mentioning alternative to Apple solution and also 7/14 brainstorm session with Dave & Mark.
Besides BT streaming, | do not recall we "spilled the beans" to UEI/SD on 6/30 visit on the presets mapping. |
have not seen Mark's paperwork so it may be too narrow and we will have to rely on disclosing the "end2end"
iradio simplified solution mapping auto content generation (including hot content updates) with presets.

regards...JMV

Jean-Marc Villevieille

Director Engineering Advanced Solutions
Motorola

Tempe, AZ

(W)602-659-8177

(M)480-236-3446

jmv@motorola.com

From: Gaumond Mike-MGAUMOND

Sent: Tuesday, September 07, 2004 8:47 AM

To: Clayton Mark-AMC036; Villevieille J-P26721; Uimer Dave-E42721
Subject: RE: Patent for wireless adapter

JMV - do you have anything in writing (powerpoint, email, etc.) dated prior to June 30?
mike

From: Clayton Mark-AMCO036

Sent: Friday, September 03, 2004 3:03 PM

To: Gaumond Mike-MGAUMOND; Villevieille J-P26721; Ulmer Dave-E42721
Subject: Patent for wireless adapter

I've created a draft disclosure for the wireless audio adapter, with you folks included as innovators
so you will start to get weekly reminders until the draft is submitted. | expect the draft will be refined
over the next couple of weeks. |included Tom as a witness since he has the iRadio background.

| recall discussing the idea with someone (Mike?) at least a few days before our June 30 visit to
Simple Devices. It would be nice if we had some proof of those hallway discussions. Any
suggestions? I'm a little concerned that Simple Devices may already have filed papers even though
they hadn’t thought of the key CD changer part when we visited.

Mark

Petitioners
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Message Page 1 of 2

From: Villevieille J-P26721
Sent: Tuesday, September 07, 2004 9:12 AM
To: Gaumond Mike-MGAUMOND; Clayton Mark-AMC036; Ulmer Dave-E42721

Subject: RE: Patent for wireless adapter

It was never backed up as there was no more server room at MCG for emails. If one of you are automatically
backed-up then we should be able to retrieve it (Jeff may have been copied as well, 3rd week in June).
MV

Jean-Marc Villevieille

Director Engineering Advanced Solutions
Motorola

Tempe, AZ

(W)602-659-8177

(M)480-236-3446

jmv@motorola.com

From: Gaumond Mike-MGAUMOND

Sent: Tuesday, September 07, 2004 9:07 AM

To: Villevieille J-P26721; Clayton Mark-AMCO036; Ulmer Dave-E42721
Subject: RE: Patent for wireless adapter

i don't have any notes from you prior to 7/16 - can we get IT to ressurect the June 15-July 15 emails you
sent?

From: Villevieille J-P26721

Sent: Tuesday, September 07, 2004 7:24 AM

To: Clayton Mark-AMCO036; Gaumond Mike-MGAUMOND; Ulmer Dave-E42721
Subject: RE: Patent for wireless adapter

I think the genesis came from our analysis from the iPOD-BMW announcement. | had sent an email
detailing the Bluetooth solution enhancement as an answer to MikeG (but | cleaned all my sent
folder for June & July so | am relying on you guys to keep a track of the message | am referring to).

| can't recall the date in June but the announcement was June 22nd on The Register. We then had
hallway discussions and the brainstorming in Saguaro room 7/14th. By that time, we had disclosed
some of these ideas to Simple Devices (at least the BT link).

LMV

Jean-Marc Villevieille

Director Engineering Advanced Solutions
Motorola

Tempe, AZ

(W)602-659-8177

(M)480-236-3446

imv@motorola.com

From: Clayton Mark-AMC036

Sent: Friday, September 03, 2004 3:03 PM

To: Gaumond Mike-MGAUMOND; Villevieille J-P26721; Ulmer Dave-E42721
Subject: Patent for wireless adapter

Petit]
http://pts-web.tcg.mcg.mot.com/.ir/patents/BCSO3802/RE_Patent_for_wirel‘ess_acée;g;t.@e;&h_..F(i,j:gzrfﬁz9 005



Message Page 2 of 2

I've created a draft disclosure for the wireless audio adapter, with you folks included as
innovators so you will start to get weekly reminders until the draft is submitted. | expect the
draft will be refined over the next couple of weeks. | included Tom as a witness since he has
the iRadio background.

I recall discussing the idea with someone (Mike?) at least a few days before our June 30 visit
to Simple Devices. It would be nice if we had some proof of those hallway discussions. Any
suggestions? I'm a little concerned that Simple Devices may already have filed papers even
though they hadn’t thought of the key CD changer part when we visited.

Mark

http://pts-web.tcg.mcg.mot.comy/.ir/patents/BCS03 802/RE_Patent_for_wireless_aqéi)gt%%g)fgzgz&?jﬁrZOOS



Message ' Page 1 of 2

From: Villevieille J-P26721
Sent: Tuesday, September 07,2004 9:12 AM
To: Gaumond Mike-MGAUMOND; Clayton Mark-AMCO036; Ulmer Dave-E42721

Subject: RE: Patent for wireless adapter

It was never backed up as there was no more server room at MCG for emails. If one of you are automatically
backed-up then we should be able to retrieve it (Jeff may have been copied as well, 3rd week in June).
..JMV

Jean-Marc Villevieille

Director Engineering Advanced Solutions
Motorola

Tempe, AZ

(W)602-659-8177

(M)480-236-3446

jimv@motorola.com

From: Gaumond Mike-MGAUMOND

Sent: Tuesday, September 07, 2004 9:07 AM

To: Villevieille 3-P26721; Clayton Mark-AMC036; Ulmer Dave-E42721
Subject: RE: Patent for wireless adapter

i don't have any notes from you prior to 7/16 - can we get IT to ressurect the June 15-July 15 emails you
sent?

-----Original Message-----

From: Villevieille J-P26721

Sent: Tuesday, September 07, 2004 7:24 AM

To: Clayton Mark-AMC036; Gaumond Mike-MGAUMOND; Ulmer Dave-E42721
Subject: RE: Patent for wireless adapter

| think the genesis came from our analysis from the iPOD-BMW announcement. | had sent an email
detailing the Bluetooth solution enhancement as an answer to MikeG (but | cleaned all my sent
folder for June & July so | am relying on you guys to keep a track of the message | am referring to).

I can't recall the date in June but the announcement was June 22nd on The Register. We then had
hallway discussions and the brainstorming in Saguaro room 7/14th. By that time, we had disclosed
some of these ideas to Simple Devices (at least the BT link).

.JMV

Jean-Marc Villevieille

Director Engineering Advanced Solutions
Motorola

Tempe, AZ

(W)602-659-8177

(M)480-236-3446

jmv@motorola.com

From: Clayton Mark-AMC036

Sent: Friday, September 03, 2004 3:03 PM

To: Gaumond Mike-MGAUMOND; Villevieille J-P26721; Ulmer Dave-E42721
Subject: Patent for wireless adapter

Petitjoner

http://pts-web.tcg.mcg.mot.com/.ir/patents/BCS03802/RE_Patent_for_wireless_adaptesdh. . 2/11/2005



Message ) Page 2 of 2

I've created a draft disclosure for the wireless audio adapter, with you folks included as
innovators so you will start to get weekly reminders until the draft is submitted. | expect the
draft will be refined over the next couple of weeks. |included Tom as a witness since he has
the iRadio background.

| recall discussing the idea with someone (Mike?) at least a few days before our June 30 visit
to Simple Devices. It would be nice if we had some proof of those hallway discussions. Any
suggestions? I'm a little concerned that Simple Devices may already have filed papers even
though they hadn't thought of the key CD changer part when we visited.

Mark

Petitioners
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Scope:

Products we want :

1-

3-

Initially for demonstration: a universal CD adaptor for a majority of OEM
and aftermarket head-units forwarding on a 2 wire serial bus at 9.6kbps
(RS232 or TTL) all the head-unit key events along with pushing CD text
information back to the head-unit. This should be based on SSIiPOD or
XM CD adaptor box technology

For trials: an integrated core reference design that could be licensed to
an ODM of Motorola’s choice based on ADI BlackFin technology or
integrated into Zeevo BlueTooth system on chip. This reference design
will integrate Motorola’s iRadio BlueTooth stack and control middleware
with SSI universal CD changer adapter technology

To be Negotiated: small series of 100-200 wireless adaptors based on
reference design to be demonstrated in Q2 2005 for limited trial.

Licensing:

Source code and SW license from the CD adaptor +BT +iRadio middleware
Hardware reference design based on BlackFin

Ownership of
sSw

Motorola — SSi will be able to license it back close to royalty free

Warranties
Technical
assistance and
Post Warranty
Services
P SSI brings:
Indemnification - universal CD adaptor codes
- Blackfin integration
- USB host solution
- FM broadcast synthesizer
Term

Most Favored
Customer
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1 Introduction

This protocol is intended to support playback of content in the distributed environment
envisioned by iRadio. It supports distributed control of playback and supports optional
streaming of content from a handset to a player via Bluetooth,

2 Theory of Operation

The system is envisioned to consist of three classes of devices:

1. The Mobile Client (a.k.a. handset), which contains a synchronized subset of the
content. The Mobile Client also contains a playback control user interface and is
capable of rendering the content locally as well as remotely controlling rendering
of the content. The Mobile Client can optionally stream the content to a remote
renderer.

2. The gateway, which contains the master copy of the content. The gateway also
contains a playback control user interface and is capable of rendering the content
locally or via remote control.

3. The WACA (Wireless Audio Car Adapter), which does not contain a copy of the
content. The WACA contains a playback control user interface and is capable of
rendering the content received in a stream from the Mobile Client.

Throughout this document, in contexts where either the gateway or the WACA would be
playing the same role, the term “peer” is used to refer them interchangeably. However,
this does not imply equivalence between these devices in the overall system architecture.
Rather, it is used to in this specification to simplify the description of the protocol.

2.1 Initiation

iMCP operates over a Bluetooth serial port profile (SPP) connection. The Mobile Client

is always the SPP server, while the gateway and WACA are always SPP clients. This
means the gateway and WACA must be periodically scanning for the presence of the
Mobile Client. Once such a connection is established between the Mobile Clientand
either the gateway or the WACA, the control channel is used to exchange MSG_SYN

and MSG_SYN_ACK messages (which includes an indication by the peer of whether it
will require streamed audio content or not). At this point, the protocol is ready to carry
other control messages as well as streamed audio content (if necessary).

2.2 Termination

iMCP termination is implied by tearing down the Bluetooth SPP connection. A peer may
optionally indicate termination via a MSG_POWERDOWN message prior to closing the
Bluetooth SPP connection

3 State Machines

In the following sections, the state machines are specified using tables (one per state). In
each table, only the relevant events are included. Events that occur in a state that are not
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specified in these tables are to be ignored for purposes of state transitions. This includes
any event that occurs without a matching condition to what is specified in the table.

The Mobile Client state machine should be implemented by the handset (or other non-
handset controller).

The peer state machine should be implemented by the WACA and the gateway peers.
3.1 Mobile Client State Machine

Open BT
Connection

Rx(EOF)

PRIM_OPEN_CONN
Rx(MSG_POWERDOWN)
Rx(EOF)
PRIM_CLOSE_CONN

Rx(MSG_ERR})
Rx(EOF)
PRIM_CLOSE_CONN

Rx(MSG_SYN_ACK)

Mobile Client State Diagram

3.1.1 CLOSED State

In this state, the Bluetooth transport connection is closed. The implementation should be
listening for incoming Bluetooth SPP connections.

Event Condition Next State Action
New Transport Connection OPEN_WAIT

3.1.2 OPEN_WAIT State

In this state, the Bluetooth transport connection should be open. The state machine is
waiting for the upper layer to request a connection.
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Event Condition Next State Action
PRIM_OPEN_CONN SYN_SENT | Tx(MSG_SYN)
Rx(EOF) CLOSED Notify{ CONN_FAILURE)

3.1.3 SYN_SENT State

In this state, the state machine is awaiting a response to the MSG_SYN message.

Event Condition Next State Action
Rx(MSG_SYN_ACK) CONNECTED | Notify(CONN_OPEN)
Rx(MSG_ERR) ‘ CLOSED Notify(CONN_FAILURE)
Rx(EOF) CLOSED Notify(CONN_FAILURE)
PRIM_CLOSE_CONN CLOSED Tx(MSG_ERR)

3.1.4 CONNECTED State
In this state, the connection has been successfully opened.

Event Condition | Next State Action
Rx(MSG_POWERDOWN) CLOSED | Notify(CONN_CLOSED)
Rx(EOF) CLOSED | Notify(CONN_CLOSED)
PRIM_CLOSE_CONN CLOSED
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3.2 Peer State Machine

Rx(EOF)

PRIM_POWERDOWN

Ex(MSG ERR

Open BT
Connection

Rx(EOF)

Rx(MSG_ERR)

RX(EOF)
PRIM_REJECT_CONN

PRIM_ACCEPT_CONN

3.2.1 CLOSED State

In this state, the Bluetooth transport connection is closed. The implementation should be
periodically scanning for the presence of the Mobile Client. When the Mobile Client is

RX(MSG_SYN)

Peer State Diagram

detected, a new SPP connection should be initiated to the Mobile Client.

Event

Condition

Next State Action

New Transport Connection

SYN_WAIT

3.2.2 SYN_WAIT State

In this state, the Bluetooth transport connection should be open. The state machine is

waiting for an MSG_SYN message.

Event Condition Next State Action
Rx(MSG_SYN) SYN_RCVD | Notify(CONN_REQUEST)
Rx(EOF) CLOSED Notify(CONN_FAILURE)
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3.2.3 SYN_RCVD State

In this state, the peer has received a MSG_SYN and is waiting for the upper layer to
either accept or reject the connection.

Event Condition Next State Action
PRIM_ACCEPT_CONN CONNECTED | Tx(MSG_SYN_ACK)
PRIM_REJECT_CONN CLOSED Tx(MSG_ERR)
Rx(MSG_ERR) CLOSED Notify(CONN_FAILURE)
Rx(EOF) CLOSED) Notify(CONN_FAILURE)

3.2.4 CONNECTED State

In this state, the connection has been successfully opened.

Event Condition | Next State Action
PRIM_POWERDOWN CLOSED | Tx(MSG_POWERDOWN)
Rx(EOF) CLOSED | Notify(CONN_CLOSED)
Rx(MSG_ERR) CLOSED | Notify(CONN_REJECT)

3.3 Protocol Interface

The primitives and notifications in the protocol interface describe only the state-changing
events that drive (and are generated from) the state machines specified in section 3. Data
types referenced in this section are abstract only (and should be self-explanatory).

This is not intended to be an application programming interface. It is merely intended to
describe the events that are exchanged between the state machine and the upper layer. A
primitive is an event received by the state machine from the upper layer, while a
notification is an event delivered to the upper layer from the state machine.

3.3.1 Mobile Client Interface
3.3.1.1 Primitives

3.3.1.1.1 PRIM_OPEN_CONN

Sent to the state machine by the upper layer when the upper layer wishes to initiate the
iMCP connection establishment procedures.

3.3.1.1.2 PRIM_CLOSE_CONN

Sent to the state machine by the upper layer when the upper layer wishes to initiate the
iMCP connection close procedures.

3.3.1.2 Notifications

3.3.1.2.1 CONN_OPEN
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Sent by the state machine to the upper layer to indicate the iMCP protocol is now open.
Information included in this notification is described below.

Parameter Type Required Description

iMCP_Version | Integer | Mandatory Protocol version supported by peer

ContentAvail | Boolean | Mandatory | True: Peer has local content

False: Peer needs streamed content

Hardwareld Integer | Mandatory | 0: No Interaction Hardware
0x1-0xFFFFFFFF: Hardware Identifier

3.3.1.2.2 CONN_FAILURE

Sent by the state machine to the upper layer to indicate the iMCP protocol failed to open.
Information included in the notification is described below.

Parameter | Type | Required | Description

ErrorCode | Integer | Mandatory | Error Code

ErrorMsg | String | Mandatory | Error Message

3.3.1.2.3 CONN_CLOSED

Sent by the state machine to the upper layer to indicate the iMCP protocol has been
closed.

«.—-~ﬁ>rmatted: Bullets and NumberingJ

3.3.1.2.4 CONN_REJECT .

Sent by the state machine to the upper tayer to indicate the mobile client does not wish to
be connected to the peer at this time. Information included in the notification is described
below.

Parameter | Type | Required Description

ErrorCode | Integer | Mandatory | Error Code

ErrorMsg | String | Mandatory | Error Message

3.3.2 Peer Interface
3.3.2.1 Primitives

3.3.2.1.1 PRIM_ACCEPT_CONN

Sent by the upper layer to the state machine to indicate the upper layer wishes to accept
the offered connection. Information included in this primitive is described below.

rParameter | Type I Required Description
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ContentAvail | Boolean | Mandatory True: Peer has local content ‘

False: Peer needs streamed content

Hardwareld | Integer | Mandatory | 0: No Interaction Hardware
0x1-O0xFFFFFFFF: Hardware Identifier

3.3.2.1.2 PRIM_REJECT_CONN
Sent by the upper layer to the state machine to indicate the upper layer does not wish to

accept the offered connection. Information included in this primitive is described below.

Parameter | Type | Required Description

ErrorCode | Integer | Mandatory | Error Code

ErrorMsg | String | Mandatory Error Message

3.3.2.1.3 PRIM_POWERDOWN

Sent by the upper layer to the state machine to indicate the upper layer is powering off
and the iMCP protocol should be closed.

3.3.2.2 Notifications

3.3.2.2.1 CONN_REQUEST

Sent by the state machine to the upper layer to indicate an new connection has been
requested. Information included in this notification is described below.

Parameter Type | Required Description

iMCP_Version | Integer Mandatory | Protocol version supported by Mobile Client

3.3.2.2.2 CONN_FAILURE

Sent by the state machine to the upper layer to indicate the connection has failed.
Information included in this notification is described below.

Parameter | Type | Required Description

ErrorCode | Integer | Mandatory | Error Code

ErrorMsg | String | Mandatory Error Message

3.3.2.2.3 CONN_CLOSED
Sent by the state machine to the upper layer to indicate the connection has been closed.
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3.4 Example Message Sequences
\ WACA App WACA iMCP Mo?n:!c%heu
A

Detect Presence (WACA scanning)

| Mobile Client AppJ

=

v

[
<\1 SPP Conneclion Establishment (WACA-initiated)

New Transport
Connection

New Transport
Connection

l«¢— CONN_REQUEST ——1————MSG_SYN +—PRIM_OPEN_CONN —

+—PRIM_ACCEPT_CONN

MSG_SYN_ACK———»

CONN_OPEN —»

1)

A
\ Exchange Control and Content M je >

—PRIM_POWERDOWN —» MSG_POWERDOWN -——»———CONN_CLOSED —

A
SPP Connection Teardown J‘)

Figure 1 Normal Connection Open and Close

4 Message Framing and Encoding
Boolean data is encoded as a single byte having either a 0x00 (false) or 0x01 (true) value.

Integer data is encoded in big-endian variable length fields, depending on the maximum
range of values allowed for the field in question. Integer field lengths must be 1, 2, 4, or 8
bytes long. Integers are unsigned unless otherwise indicated.

String data is encoded using a 2-byte (big-endian) length prefix followed by the specified
number of bytes of UTF8-encoded character data (note: the length prefix specifies the
number of bytes of character data, not the number of characters in the string). The longest
string that may be transferred using this encoding is 65535 characters, assuming none of
the characters requires more than one byte.

Note that this encoding scheme is compatible with the commonly used
java.io.DatalnputStream and java.io.DataOutputStream classes.

4.1 Framing

All messages begin with a 4-byte synchronization se:quf:ncel (0xDEADBEEF) followed
by a 1-byte channel identifier, allowing control and content information to be multiplexed
across a single byte stream.

Each message is framed using a length-prefix scheme. Immediately following the channel
identifier is a 2-byte message length field. The 7 bytes of synchronization, channel

! The synchronization sequence is present in every message, but is only included in table 1 in this
document.
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identification and message length information are not included in the message size,

allowing a maximum enclosed message size of 65535 bytes.

Table 1 Framing Header

Length
Field Type | (bytes) Value Description

SYNC Integer | 4 0xDEADBEEF | Synchronization Sequence
CHANNEL | Integer | 1 0-1 Channel Identifier:

0: Control

1: Content

2: Harmonization

255: Management
MSG_LEN | Integer | 2 0-65535 Message Length

4.2 Control Channel

Control messages begin with a 1-byte message type field. The remainder of the message

format is type-specific. The message types are enumerated below:

Table 2 Control Message Types

Message Type Value
MSG_SYN 0x00
MSG_SYN_ACK 0x01
MSG_ERR 0x02
MSG_DISPLAY 0x03
MSG_META 0x04
MSG_CREDIT 0x05
MSG_FLUSH 0x06
MSG_POWERDOWN | 0x07
MSG_RENDER_CMD | 0x08
MSG_SERVER_CMD | 0x09
MSG_ECHO 0x0A

4.2.1 MSG_SYN

This message is only sent by the Mobile Client to either the gateway or WACA peers.

Field l Type l Length ‘

Value Description
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(bytes)
CHANNEL Integer | 1 0 Control Channel
MSG_LEN Integer | 2 2 Message Length
MSG _TYPE Integer | 1 0x00 MSG_SYN
IMCP_VERSION | Integer | 1 0x01 Protocol Version Number

4.2.2 MSG_SYN_ACK

This message is only sent by the gateway or WACA peers to the Mobile Client in
response to a MSG_SYN. If the peer has a local content cache (e.g., the gateway), then it
should set the FLAG_CONTENT_AVAIL to true, causing the Mobile Client to avoid
sending content on the content channel as well as metadata in MSG_META messages. If
the peer does not have a local content cache (e.g., the WACA), then it should set the
FLAG_CONTENT_AVAIL to false, causing the Mobile Client to stream content on the
content channel as well as send metadata in MSG_META messages.

The HW_ID field indicates the interaction hardware identifier. The gateway should return
a zero for this field, while the WACA should return an identifier specific to the head unit
it’s attached to. This will enable the Mobile Client to properly interpret the interaction
events for that device.

Length
Field Type | (bytes) Value Description
CHANNEL ’ Integer | 1 0 Control Channel
MSG_LEN Integer |2 7 Message Length
MSG_TYPE Integer |1 0x01 MSG_SYN_ACK
IMCP_VERSION Integer |1 0x01 Protocol Version
Number
FLAG_CONTENT_AVAIL | Boolean | 1 0,1 True: Local content
available
False: Need content
HW_ID Integer | 4 0x0- 0: No Interaction
OxFFFFFFFF | Hardware
0x1-OxFFFFFFFF:
Hardware Id

4.2.3 MSG_ERR

This message may be sent by either the Mobile Client or the peers in response to
MSG_SYN or MSG_EVT messages.

Alternatively, this message may be sent by the Mobile Client in response to a
MSG _SYN_ACK message.
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Length

Field Type | (bytes) | Value Description
CHANNEL | Integer | 1 0 Control Channel
MSG_LEN | Integer | 2 Variable | Message Length
MSG_TYPE | Integer | 1 0x02 MSG_ERR
ERR_CODE | Integer | 1 0-255 Error Code
ERR_MSG | String | Variable Error Message
Table 3 Error Codes

Error Type Code Description

UNKNOWN_EVENT | 0x80 | An unknown or invalid event message was received

PEER_REJECTED

0x81

The peer receiving this message should temporarily stop

its attempts to connect to the mobile client.

4.2.4 MSG_DISPLAY

This message is sent from the Mobile Client to a content-receiving peer to indicate a
request to display a short text message for a minimum amount of time.

Length
Field Type | (bytes) | Value Description

CHANNEL | Integer | 1 0 Control Channel

MSG_LEN | Integer | 2 Variable | Message Length

MSG_TYPE | Integer | 1 0x03 MSG DISPLAY

MESSAGE | String | Variable Message to display

EXPIRES Integer | 1 0-255 0: Display until explicitly cancelled by user
1-255: Display for EXPIRES seconds (or
until cancelled)

4.2.5 MSG_META

This message is sent from the Mobile Client to a content-receiving peer to indicate a
change in the relevant content metadata, and will be inserted immediately prior to the
content message to which it applies. This message would be sent as a result of a
GOTO_CHANNEL event or a transition from one track to another within a channel. Note
that not all of the tag information will be sent in every META message — the Mobile
Client may only include the most relevant information in a given message. For example,
when a new track begins within a channel, the CHANNEL_NUM and
CHANNEL_NAME tags would not be sent again since they haven’t changed.

Petitioners

Ex. 1003 - Page 164



This message will also be sent from the WACA and Gateway to the Mobile Client to
indicate when the playback process actually makes the metadata relevant. In the WACA
case, this is necessary due to the buffering on the WACA, while in the Gateway case, the
Mobile Client has no other way to determine exactly when track playback begins.

Length
Field Type | (bytes) Value Description
CHANNEL Integer | 1 0 Control Channel
MSG_LEN Integer | 2 Variable | Message Length

MSG_TYPE Integer | 1

0x04 MSG_META

NUM_TAGS Integer | 1

1-255 Number of metadata tags that follow

Repeat the following NUM_TAGS times:

TAG ID Integer | 1

0-255 Tag Identifier

TAG_LENGTH | Integer | 2

0-65535 | Tag Length (bytes that follow)

TAG_DATA Variable Tag Data
Table 4 Tag Identifiers
Tag Id Comment
ARTIST 0x00 | Artist Name
TITLE 0x01 | Track Title
ALBUM 0x02 | Album Title
GENRE 0x03 | Genre
CHANNEL NUM 0x04 | Channel Number

CHANNEL NAME 0x05 | Channel Name

TRACK 0x06 | Track Number
NUM_TRACKS 0x07 | Number of Tracks in Channel
CHANNEL LEN 0x08 | Length of Channel
TRACK_LEN 0x09 | Length of Track
CHANNEL_REMAIN | 0x0A | Channel Time Remaining

TRACK_REMAIN

0x0B

Track Time Remaining

ALBUM_ART PNG

0x0C

binary image in PNG format

ALBUM_ART GIF

0x0D

binary image in GIF format

ALBUM_ART_JPG

0x0E

binary image in JPG format
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4.2.5.1 Artist Tag

Length
Field | Type | (bytes) | Value | Description
ARTIST | String | Variable Artist Name

4.2.5.2 Track Title Tag

Field | Type

Length

(bytes) | Value

Description

TITLE | String

Variable

Track Title

4.2.5.3 Album Tag

Length
Field Type | (bytes) | Value | Description
ALBUM | String | Variable Album Title

4.2.5.4 Genre Tag

Length
Field | Type | (bytes) | Value | Description
GENRE | String | Variable Genre
4.2.5.5 Channel Number Tag
Length
Field Type | (bytes) | Value Description
CHANNEL NUM | Integer | 1 0-255 | Channel Number
4.2.5.6 Channel Name Tag
Length
Field Type | (bytes) | Value | Description
CHANNEL NAME | String { Variable Channel Name

4.2.5.7 Track Number Tag

Field Type

Length
(bytes)

Value | Description

TRACK | Integer

1

0-255 | Track Number
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4.2.5.8 Total Tracks Tag

Length
Field Type | (bytes) | Value Description
NUM_TRACKS | Integer | 1 0-255 | Number of Tracks in Channel

4.2.5.9 Channel Length Tag

Length
Field Type | (bytes) | Value Description ‘
CHANNEL_LEN | Integer |2 0-65539 | Length of Channel (inseconds) | | Comment: Usiga 161 neger here

| If we think we nced more than that, then
{ we should bump this up to 32 bits.

4.2.5.10 Track Length Tag

Length
Field Type | (bytes) | Value Description
TRACK_LEN | Integer | 2 0-65535 | Length of Track (in seconds)

4.2.5.11 Channel Time Remaining Tag

Length
Field Type | (bytes) | Value Description
CHANNEL_REMAIN | Integer | 2 0- Channel Time remaining (in ; - —
35l d _.--1 Comment: Using a 16-bit integer herc
655 .- SCCOIIS) ....................................... i allows just over 18 hours to be expressed.
i If we think we need more than that, then

g we should bump this up to 32 bits.

4.2.5.12 Track Time Remaining Tag

Length
Field Type | (bytes) | Value Description
TRACK_REMAIN | Integer | 2 0-65535 | Track Time remaining (in seconds)

.-'{Formatted: Bullets and Numbering ]

4.2.5.13 Album Art PNG Tag

Length
Field Type | (bytes) | Value Description
ALBUM_ART PNG | binary | variable binary image in PNG format
.. .‘—LFormatted: Heading 4 }
4.2.5.14 Album Art GIF Tag
Field rType l Length I Value I Description
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(bytes)

ALBUM ART GIF { binary | variable binary image in GIF format

4.2.5.15 Album Art JPG Tag

Length
Field Type | (bytes) | Value Description
ALBUM_ ART JPG | binary | variable binary image in JPG format

4.2.6 MSG_CREDIT

This message is sent from a content-receiving peer to the Mobile Client to control the
flow of content. The CREDIT field indicates the number of bytes of new content should
be transmitted to the receiver before waiting for another CREDIT message.

New content bytes need not be delivered in a single message matching the value in the
CREDIT field. They may be delivered in several content messages as long as no more
than CREDIT bytes of new content are delivered prior to receiving a new MSG_CREDIT
message (this may be necessary, for example, if the tail of one track contains fewer bytes
than the advertised credit; in this case, two content messages would be sent, one with the
tail of the current track, and another with the head of the next track in the channel).

New MSG_CREDIT messages may be transmitted before all of the content fulfilling the
previous MSG_CREDIT message has been delivered. This pipelining may be necessary
to minimize buffering in the receiver.

Length
Field Type | (bytes) | Value Description
CHANNEL | Integer | 1 0 Control Channel
MSG_LEN | Integer | 2 3 Message Length
MSG_TYPE | Integer | 1 0x05 MSG_CREDIT
CREDIT Integer | 2 0-65535 | Content Credit

4.2.7 MSG_FLUSH

This message is sent from the Mobile Client to a content-receiving peer to cause the
peer’s content buffers to be flushed. This message would be sent as a result of a
discontinuity in the playback due to, for example, a GOTO_CHANNEL event. This
message resets any accumulated credit to zero. As a result, the content-receiving peer

' should immediately send a new MSG_CREDIT message indicating a new credit value.

Length
Field Type | (bytes) | Value Description
CHANNEL | Integer | 1 0 Control Channel

-

{ Formatted: Heading 4
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MSG_LEN | Integer | 2 1 Message Length

MSG_TYPE | Integer | 1 0x06 | MSG_FLUSH

4.2.8 MSG_POWERDOWN

This message is sent from the WACA to indicate it is powering down and the session
should be terminated.

Length
Field Type | (bytes) | Value Description
CHANNEL | Integer | 1 0 Control Channel
MSG_LEN | Integer | 2 1 Message Length
MSG_TYPE | Integer | 1 0x07 | MSG_POWERDOWN

4.2.9 MSG_RENDER_CMD

This message is sent from the Mobile Client to either the WACA or the gateway peer to
control playback. It may also be sent from the WACA to the Mobile Client to indicate a
local change in playback state (as a result of the user interaction), in which case it is
informative only and will not result in a corresponding MSG_RENDER CMD from the
Mobile Client to the WACA.

Length
Field Type | (bytes) | Value Description
CHANNEL Integer | 1 0 Control Channel
MSG_LEN Integer | 2 2 Message Length
MSG_TYPE | Integer | | 0x08 | MSG_RENDER CMD
RCMD_TYPE | Integer | 1 0-255 | Command Type

Table 5 Render Command Types

Command Type | Code Comment

RCMD_PLAY | 0x00 [ Begin Playback

RCMD_PAUSE | 0x01 | Pause Playback

4.2.10 MSG_SERVER_CMD

This message is sent from the Mobile Client to the gateway peer or from the WACA to
the Mobile Client to control content selection.

Length
Field "Type | (bytes) | Value Description
CHANNEL Integer | 1 0 Control Channel
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MSG_LEN Integer | 2 3 Message Length
MSG_TYPE Integer | 1 0x09 [ MSG_SERVER _CMD
SCMD_TYPE | Integer | 1 0-255 | Command Type
CMD _PARAM | Integer | 1 0-255 | Command Parameter ’
Table 6 Server Command Types '
Command Type Code Comment
SCMD_FFW 0x00 | Skip Forward CMD_PARAM tenths of a second | .-
SCMD_REW 0x01 | Skip Backwards CMD_PARAM tenths of a second

SCMD_NEXT_TRACK 0x02 | Next Track

SCMD_PREV_TRACK 0x03 | Previous Track

SCMD_NEXT_CHANNEL | 0x04 | Next Channel

SCMD_PREV_CHANNEL | 0x05 | Previous Channel

SCMD_GOTO_CHANNEL | 0x06 | Go to Channel in CMD_PARAM (zero-based)

SCMD_PURCHASE 0x07 | Purchase Current Track

SCMD_GOTO_TRACK 0x08 | Go to Track in CMD_PARAM (zero-based)

SCMD_GOTO_OFFSET 0x09 | Go to Track offset CMD_PARAM seconds

The expected operation of the SCMD_FFW and SCMD_REW messages is as follows:
the CMD_PARAM field indicates a skip forward or backward in tenths of a second. A
single SCMD_FFW or SCMD_REW command can therefore indicate up to 25.5 seconds
of skip. For typical user interfaces that use the >> and << buttons held down as
FFW/REW, this means the user interface will need to show the user a clock running
forward or backward while the button is held down. If the user accumulates more than
25.5 seconds of skip, a SCMD_FFW or SCMD_REW will need to be sent. When the user
releases the button, another message will need to be sent with the remainder.

The SCMD_GOTO_CHANNEL command uses zero-based channel indexing for the
CMD_PARAM field. This allows up to 256 channels numbered zero through 255.

The SCMD_GOTO_TRACK command uses zero-based track indexing for the
CMD_PARAM field. This allows up to 256 tracks numbered zero through 255.

The SCMD_GOTO_OFFSET command CMD_PARAM field indicates an absolute track
offset at which playback should continue. Interpreting the CMD_PARAM field in
seconds allows this command to indicate an offset up to 255 seconds (4 minutes 15
seconds) into the track.

Many of the server commands imply a discontinuity in the audio stream. If the mobile
client is streaming audio content to a peer, the discontinuity will be handled by sending a
MSG_FLUSH (see Section 4.2.7).

_.-1 Comment: Interpreting this as a skip
ahcad should minimize the messaging
overhead and will keep the user interface

L implementation local.

,,Af Comment: If 255 seconds isn’t enough,
i then we may need to widen the
{ CMD_PARAM field out to beyond 8 bits.
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4.2.11 MSG_ECHO

This message is sent from either the Mobile Client or one of the peers (gateway or
WACA). MSG_ECHO with FLAG_REQ_RESP == 0 is an echo request, while

FLAG _REQ RESP =1 is an echo response. On reception of an echo request, an echo
response must be sent immediately. The echo response ECHO_DATA field must exactly
match the ECHO_DATA field of the original echo request message (in order to correlate
a response with a particular request). If a response to an echo request is not received in
some implementation-defined interval, the sender may determine the connection is no
longer usable and disconnect.

Length
Field Type | (bytes) | Value Description

CHANNEL Integer | 1 0 Control Channel
MSG_LEN Integer | 2 ) Message Length
MSG_TYPE Integer | 1 0x0A | MSG_ECHO
FLAG REQ RESP | Integer | 1 0-1 Request/Response Flag

0: Echo Request

1: Echo Response
ECHO_DATA Integer | 4 Any | Response Correlation

4.3 Content Channel

Blocks of encoded audio content are sent in messages across the content channel from the
Mobile Client to the peer if the peer indicated a need for content during the control
channel establishment (see Section Error! Reference source not foundy). The size and .-

Deleted: Error! Reference source not
found.

pacing of content messages is determined by the receiving peer, which sends N [ ]
MSG_CREDIT messages on the control channel to the Mobile Client indicating how [Inse"e‘t Error! Reference source ]

. . . . . . | not found.
many more bytes of content it wishes to receive (see Section 4.2.6). There is no .

correlation between content channel message boundaries and MPEG frames. Deleted: 422
Length
Field Type | (bytes) | Value Description
CHANNEL Integer | 1 1 Control Channel
MSG_LEN Integer | 2 Variable | Message Length
CODEC TYPE | Integer | 1 0-255 Codec Identifier
CONTENT Bytes | Variable Audio Content
Table 7 Codec Identifiers
Codec Id Comment
WAV 0x00 | Microsoft WAV File Format
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SBC 0x01 | Sub Band Codec

MP3 0x02 | MPEG Layer 3 Audio
MP3 _PRO 0x03 | MP3 Pro

AAC 0x04 | Advanced Audio Codec
AAC_PLUS 0x05 | AAC w/SBR

WMA 0x06 | Windows Media Audio
OGG_VORBIS | 0x07 | Ogg Vorbis Audio

4.4 Harmonization

The iRadio Harmonization Protocol (iHP) messages may be carried in iMCP channel 2
when the Mobile Client is connected to the Gateway. iHP is not supported between the
Mobile Client and WACA. All Mandatory and Optional iHP fields must be included in
iHP messages.

At this time, only the Playpoints message (iradio.plp, type 0x0011) is supported.
Immediately following transition to the CONNECTED state, the Mobile Client will
transmit its current Playpoint information to the Gateway in a channel 2 iMCP frame.
The Gateway should immediately respond with a harmonized Playpoint message which
the Mobile Client will use to replace its current Playpoint information.

4.5 Management Channel

Need to capture the management channel requirement and protocol. Fundamentally, the
Mobile Client is able to send firmware or other operationally-relevant information (e.g.,
model-specific translation tables) to the WACA. The WACA should be capable of
updating this information by re-flashing itself or otherwise remembering it. The
Management Channel will be used to update the WACA when new car radio models are
introduced with new user event commands or new features.

5 Security Considerations

Since this protocol is intended to run over Bluetooth, this specification relies on the
Bluetooth authentication and encryption facilities for security.
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1 Introduction

This iRadio Car radio Interface Serial Protocol (iCRISP) is intended to unify the interface
between the Wireless Audio Car Adapter (WACA) and the Car Radio Serial Interface.
The primary purpose of this protocol is to notify the WACA of key presses and releases
on the car radio and provide a mechanism for the WACA to display METADATA text on

the car radio interface.

2 Theory of Operation

The system will consist of two primary functionalities:

2.The WACA needs to be aware of key presses and key release on the car radio head
unit. Each possible key will be assigned a value that will provide a universal set
of key codes across all car radio makes and models. The Car Radio Serial
Interface will send a message to the WACA for each key press and key release.

3.The WACA needs to provide information to the user via the user interface of the car
radio. This protocol will provide a consistent interface for sending audio
METADATA text and general informational messages to the car radio for display

4.It'sn't gruanted that every head unit supports the key release function.
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3 Messages

3.1 Message Overview
3.1.1 Message Structure

iCRISP messages will be consistent for all messages sent to and from the WACA and Car
Radio Serial Interface. Each message will consist of a 4 bytes header followed by the
message payload followed by a two byte checksum of the Header and payload message.

Field Type Length (bytes) | Value Description

Header Integer 4 See next Indicates the start of an
paragraph | iCRISP message. Includes
start header and message

length
Payload Integer Variable See rest of | Commands or car radio events
Message document | codes
Checksum | Integer 2 0x0- Sum of header and payload

OxFFFF Message

3.1.2 Physical Layer

The physical layer is an USART. The protocol is one start bit, eight data bits, and one
stop bit. The baud rate is 9600 or preferred 56kbauds.

3.1.3 Transmission Order

The transmission order is Octet 0, Octet 1, . . ., Octet n. Within each octet, the
transmission order is Bit7, Bit 6, . . . Bit 1, Bit 0.

3.1.4 Byte Order

In all cases where a data element is greater than one byte, a Little Endian format will be
used.

3.1.5 Checksum Calculation

The checksum is calculated by summing up all of the bytes in the message into a 16 bit
counter.
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3.2 Message Header

Field Type Length (bytes) | Value Description
Start Header | Integer 2 0xAS, Indicates the start of an
0x5A 1CRISP message.
Message Integer 2 0-65535 Length of message payload.
Length This does not include the 4
byte header of 2 byte
checksum.

3.3 Message Payload
3.3.1 Key Press

This message is sent from the Car Radio Serial Interface to the WACA when a key on the
car radio is pressed.

7

.Eield . ., . [Type . ;| Length(bytes).| Value ., . | Description ., , .
Start Header | Integer 2 0xAS, Indicates the start of an
0x5A 1CRISP message.

Message Integer 2 0x0002 Length of message payload.

Length This does not include the 4
byte header of 2 byte
checksum.

Command | Integer 1 0x10 Key press command

Key Pressed | Integer 1 0-255 Key code of key that was
pressed. See included chart
for valid key codes

Checksum | Integer 2 0-65535 Sum of header and payload
Message

3.3.1.1 Valid Key Codes

Here are the valid key codes that the Car Radio Serial Interface can send to the

WACA.

Key: Description * = > & - | €Code - . | Radio Type
Channel 1 0x41 0x01,0x04
Channel 2 0x42 0x01,0x04
Channel 3 0x43 0x01,0x04
Channel 4 0x44 0x01,0x04
Channel 5 0x45 0x01,0x04
Channel 6 0x46 0x01,0x04
Channel Band 0x50 0x01
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Right 0x51 0x01
Left 0x52 0x01
Up 0x53 0x01
Down 0x54 0x01
Text Display Change 0x55 0x01
Tune Right 0x60 0x04
Tune Left 0x61 0x04
p Type Right 0x62 0x04
p Type Left 0x63 0x04
Previous Track 0x10 0x00
Next Track Ox11 0x00
Disc Up 0x12 0x00
Disc Down 0x13 0x00
Repeat 0x14 0x00
Shuffle 0x15 0x00
Fast Forward 0x16 0x00
Reverse 0x17 0x00
Mute 0x18
Enter/Select 0x19
Cancel 0x20
Menu 0x21
Source 0x22
Mode 0x23
Play/pause 0x24
Unknown OxFF

3.3.2 Key Release Pioneer

This message is sent from the Car Radio Serial Interface to the WACA when a key on the
car radio is released (as available per car radio models)

e MéLejfg‘t_““f‘(bﬁ'wfé:s) Value . * | ‘Descriptions=# & « & 5 &
nteger 0xAS, Indicates the start of an
0x5A 1CRISP message.
Integer 2 0x0002 Length of message payload.

This does not include the 4
byte header of 2 byte
checksum.

Command Integer 1 0x13 Key release command

Key Integer 1 0-255 Key code of key that was

Released pressed. See included chart
for valid key codes

Checksum Integer 2 0-65535 Sum of header and payload
Message
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3.3.3 Radio Power Change

This message is sent from the Car Radio Serial Interface to the WACA when the car
radio is turned on or off. This message implies that the car radio has been turned off or
on and not the car ignition as the WACA draw its power from the +12V ignition.

Field: Type Length (bytes) | Value Description
Start Integer 2 0xAS, Indicates the start of an
Header Ox5A iCRISP message.
Message Integer 2 0x0002 Length of message payload.
Length This does not include the 4
byte header of 2 byte
checksum.
Command | Integer 1 Ox11 Radio power command
On/Off Integer 1 0x00, 0x01 | 0x00 = Radio OFF
0x01 = Radio ON
Checksum | Integer 2 0-65535 Sum of header and payload
Message

3.3.4 Source Change

This message is sent from the Car Radio Serial Interface to the WACA when the user
selects/deselects the iRadio source. This command should not be confused with the
concept of changing bands within a source. For example, FM presets may have multiple
bands or pages. This command detects a change in source, i.e.: CD, Tuner, Aux, iRadio,
etc... Band change detection is accomplished through key press and release commands.

| Value -~ | Description™ " "¢
Start Header | Integer 2 OxAS, Indicates the start of an iCRISP
0x5A message..
Message Integer 2 0x0002 Length of message payload. This
Length does not include the 4 byte header
of 2 byte checksum.
Command Integer 1 0x12 Source select command
Select/Desele | Integer 1 0x00, 0x01 | 0x00 = iRadio deselected
ct 0x01 = iRadio selected
Checksum Integer 2 0-65535 Sum of header and payload
Message
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3.3.5 Request Radio Type

This message is sent from the WACA to the Car Radio Serial Interface to retrieve the car
radio type that is connected to the Car Radio Serial Interface.

Field Type Length | Value Description
\ SR (bytes) . L ’ ‘
Start Header | Integer 2 0xAS, Indicates the start of an iCRISP
0x5A message.

Message Integer 2 0-65535 Length of message payload. This

Length does not include the 4 byte header
of 2 byte checksum.

Command Integer 1 0x15 Return radio type command

Checksum Integer 2 0-65535 Sum of header and payload
Message

3.3.6 Radio Type Answer

This message is sent from the Car Radio Serial Interface to the WACA after the WACA
has asked for the type of car radio that is connected to the Car Radio Serial Interface.

0xAS, Indicates the start of an iCRISP

Start Header | Integer 2
0x5A message.
Message Integer |2 0x0003 Length of message payload. This
Length does not include the 4 byte header
of 2 byte checksum.
Command Integer 1 0x14 Radio type command
Type Integer 1 0-255 Type of radio that is connected to
the Car Radio Serial Interface.
Source status | Integer 1 0x00, 0x01 | 0x00 = iRadio deselected
0x01 = iRadio selected
0xFF=Unknown
Text size Integer 1 0-255 Length of Text on the radio display
Checksum Integer |2 0-65535 Sum of header and payload
Message

3.3.6.1 Valid Car Radio Types

Here are the valid car radio types

5

0x00

iption | Code’ - :| Supported Radios (Tested) + = ¢ @ = : &

&

:j:hm‘:&

XR-CA350X

Pioneer 1

0x01

DEH-P4600MP
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Alpine 1 0x02
Kenwood 1 0x03
GM 1 0x04
TBD

3.3.7 DISPLAY Text Sony

This message is sent from the WACA to the Car Radio Serial Interface to send DISPLAY
text to the car radio with various time constraints parameters and scroll types.

Field ©~ . | Type  ['Length | Value Description:
et i ek (bytes) S
Start Header | Integer 2 0xAS, Indicates the start of an iCRISP
0x5A message.
Message Integer 2 0-65535 Length of message payload. This
Length does not include the 4 byte header
of 2 byte checksum.
Command Integer 1 0x20 DISPLAY text command
Text Type Integer 1 0-255 Type of DISPLAY being sent to the
car radio. See the include chart for
valid types.
DISPLAY String Variabl DISPLAY text
text €
Checksum Integer 2 0-65535 Sum of header and payload
Message

3.3.7.1 DISPLAY Types

Here are the valid DISPLAY text types

'DISPLAY Type & .. " r< = | Code
Artist Name 0x00
Song Title 0x01
Time Remaining 0x02
Preset Channel Names 0x03
Banner 0x04
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3.3.8 DISPLAY Text GM/Pioneer

This message 1s sent
text to the car radio without scrolling.

from the WACA to the Car Radio Serial Interface to send DISPLAY

This message 1s sen
text to the car radio

t from the WACA to the Car Radio Serial Interfac
with scrolling. The text must be zero terminate.

Field: . | Type . Length | Value Description -
s B T e - (bytes) ‘ SR
Start Header | Integer 2 0xAS, Indicates the start of an iCRISP
0xSA message.
Message Integer 2 0-65535 | Length of message payload. This
Length does not include the 4 byte header
of 2 byte checksum.
Command Integer 1 0x40 DISPLAY text command
Channel Integer 2 0-9999 [LSB][MSB].
Number
DISPLAY String Variable DISPLAY text max 16 chars
text
Checksum Integer |2 0-65535 | Sum of header and payload
Message

e to send DISPLAY

. e . .

Start Header Indicates RISP
0x5A message.
Message Integer 2 0-65535 | Length of message payload. This
Length does not include the 4 byte header
of 2 byte checksum.

Command Integer 1 0x50 DISPLAY text command
Channel Integer 2 0-9999 [LSB][MSB].
Number
DISPLAY String Variable DISPLAY text max 255 chars
text
Checksum Integer | 2 0-65535 | Sum of header and payload

L | Message J
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This message is sent from the WACA to the Car Radio Serial Interface to send DISPLAY
scroll speed to the car radio.
It's only supported for pioneer with the actual version.

F e [ i Deschipion
Aoy e e n [ (Bytes) AR N R Al et X
Start Header | Integer Indicates the start of an iCRISP
message.
Message Integer | Length of message payload. This
Length does not include the 4 byte header
of 2 byte checksum.
Command Integer 1 0x60 DISPLAY scroll-speed command
Channel Integer 1 0-1 0 -> faster
Number 1 -> lower.
DISPLAY Integer 1 0-255 speed offset
text
Checksum Integer | 2 0-65535 | Sum of header and payload
Message
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Page 1 of 1

Feb 8, 2004

Ever since we first talked about the Wireless Audio Car Adapter we have

used the analogy to the car being a really big set of bluetooth head phones.
This gives the basics of the goal and presents a strong (slightly ridiculus
image). The WACA does much more than a set of head phones since it includes
content metadata and a variety of sepcific actions which the listener can take.
For the January demo we used a propriatary Bluetooth protocol to meet our
goals becuase of platform limitations.

For trials, we planned to use a standard Bluetooth protocol A2DP if it would
meet our needs. AVRCP would also be used if it could meet our goals.

In the last month, Brian identified a vendor specific loophole in AVRCP
which will allow use to be standards complient and still meet our goals.

Mark

Petitj
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iRadio WACA (Wireless Audio Car Adapter)
Use Cases
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Introduction

Use cases describe the functionality which is required at a particular point in
time. The iRadio project has the following timing requirements:

Dec 8, 2004 iHollywood show
Jan 6, 2005 CES Demo

Apr 4, 2005 Trial start

Sep 30, 2005  Product launch

This note covers the first two items in the list with a testing focus rather than
software development.

iHollywood Show
Hollywood has the following high-level WACA requirements:

fits in the Hummer

supports Pioneer car radio

supports BT receipt and display of metadata

supports BT streaming of MP3 audio (at least 96 Kbps)
supports BT switching of MP3 audio streams

The following WACA use cases exist for this show:

Cold start to audio streaming

Switching iRadio channels from streamer
Playing next track in iRadio channel
Pause and resume of streaming content

Not discoverable by other Bluetooth devices|

_.---| Comment: WACA is never
discoverable, or so I thought...

CES Demo
The CES functionality is based on the 0.4 Demo Script for CES.

The CES demo has the following high-level WACA requirements:

fits in the CES kiosk

supports Pioneer car radio

supports BT transmission of car radio presets

supports BT transmission of pause, resume, and purchase
supports BT receipt and display of metadata

supports BT streaming of MP3 audio (at least 96 Kbps)
supports BT switching of MP3 audio streams

supports BT echo of metadata back to streamer

¢ OO O ®& & 0 O

The following WACA use cases must be supported for the demo:

Motorola Confidential Proprietary 4
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» Cold start to audio streaming
» Switching iRadio channels from car radio
¢ Switching iRadio channels from streamer
e Playing next track in iRadio channel

e Pause and resume of streaming content
[ ]
[

Trial

The Trial will add use cases associated with installation and tighter metadata
presentation.

Use Cases
All use cases are from the perspective of the WACA as the system.

Cold start to audio streaming

This use case describes the process of the streaming device and WACA coming
together and content being played.

Actors: Streamer (E680), Car radio

Pre-Conditions:

Bluetooth binding/association has already occurred
Streamer already has content

WACA is already connected to the car radio

Car radio is already powered and in iRadio mode

Flow of Events:

1. WACA uses iMCP to connect to streamer
Streamer sends initial car radio text over iIMCP
Car radio displays initial text on car radio
Streamer sends metadata for song
Metadata is displayed on car radio display
Streamer sends MP3 audio data as a stream
iRadio channel audio is playing from car radio

Nooarwd

Post-Conditions:
¢ Audio content is playing from car radio
¢ Associated metadata is displayed on car radio

Switching iRadio channels from car radio

This use case describes the process of changing from one iRadio channel to
another via the preset buttons on the car radio. This same series of steps occurs
then a track is skipped within a channel.

Actors: Streamer (E680), Car radio

Motorola Confidential Proprietary 5

__,.--{Comment: Are we still supporting this?

_..--| Comment: WACA is never
discoverable, or so [ thought...
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Pre-Conditions:
o Bluetooth binding/association has already occurred
¢ Streamer already has content and is streaming an iRadio channel
WACA is powered and already connected to the car radio which is in
iRadio mode

Flow of Events:

1. Car radio sends preset press notification to WACA
WACA notifies streamer via iMCP connection of button press
Streamer commands WACA to stop an flush current content
Streamer sends metadata for song on new channel
Metadata is displayed on car radio display
Streamer sends MP3 audio data as a stream
iRadio channel audio is playing from car radio

Nookrod

Post-Conditions:
¢ Audio content for new channel is playing from car radio
¢ Associated metadata is displayed on car radio

Switching iRadio channels from streamer

This use case describes the process of changing from one iRadio channel to
another without using the car radio interface. This same series of steps occurs
then a track is skipped within a channel without using the car radio interface.
Since the car radio interface isn't used to initiate the change in audio flow,
presumably some user interface associated directly with the streamer is used.

Actors: Streamer (E680), Car radio

Pre-Conditions:
¢ Bluetooth binding/association has already occurred
¢ Streamer already has content and is streaming an iRadio channel
¢« WACA s powered and already connected to the car radio which is in
iRadio mode

Flow of Events:
1. Streamer commands WACA to stop an flush current content
2. Streamer sends metadata for song on new channel
3. Metadata is displayed on car radio display
4. Streamer sends MP3 audio data as a stream
5. iRadio channel audio is playing from car radio

Post-Conditions:
o Audio content for new channel is playing from car radio
s Associated metadata is displayed on car radio

Motorola Confidential Proprietary 6
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Playing next track in iRadio channel

This use case describes the process associated with one track naturally ending

and a new one starting.
Actors: Streamer (E680), Car radio

Pre-Conditions:
¢ Bluetooth binding/association has already occurred

o Streamer already has content and is streaming an iRadio channel
o WACA is powered and already connected to the car radio which is in

iRadio mode

Flow of Events:

Streamer streams last bit of previous track to WACA
Streamer sends metadata for song on new channel
Last bit of previous track plays on car radio
Metadata is displayed on car radio display

Streamer sends MP3 audio data as a stream

iRadio channel audio is playing from car radio

Post-Conditions:
¢ Audio content for new channel is playing from car radio
¢ Associated metadata is displayed on car radio

ounkwn=2

Pause and resume of streaming content

This use case describes the process associated with pausing the current track
and resuming it a short time later. This use case assumes that the pause and
resume were initiated from the streamer interface rather than the car radio
interface. The only difference is the button information received by the WACA

from the car radio and the additional iMCP button notifications.
Actors: Streamer (E680), Car radio

Pre-Conditions:
« Bluetooth binding/association has already occurred

o Streamer already has content and is streaming an iRadio channel
+ WACA is powered and already connected to the car radio which is in

iRadio mode

Flow of Events:
1. Streamer sends a pause command to WACA via iMCP
2. WACA stops sending audio information to the car radio
3. Time passes with the car radio being silent
4. Streamer sends resume command to the WACA via iMCP
5. WACA resumes sending audio information to the car radio

Post-Conditions:
e Audio content is playing from car radio
o Associated metadata is displayed on car radio

Motorola Confidential Proprietary
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Purchase current content

This use case describes the process associated with purchasing the current
audio track.

Actors: Streamer (E680), Car radio

Pre-Conditions:
¢ Bluetooth binding/association has already occurred
e Streamer already has content and is streaming an iRadio channel
e WACA is powered and already connected to the car radio which is in
iRadio mode

Flow of Events:
1. Car radio sends button press notification to WACA which corresponds to
purchase
2. WACA notifies streamer via iMCP connection of button press
3. Streamer sends a “Purchased” text display command to WACA via iMCP
with a TBD (57?) second timeout
4. car radio displays the “Purchased” text for TBD (57) seconds

Post-Conditions:
¢ Audio content is playing from car radio
o Associated metadata is displayed on car radio

Issues:
¢ What type of feedback does the user get if the track can not be purchased
or is already owned?

Not discoverable by other Bluetooth devices

This use case describes the process associated with ignoring other Bluetooth
devices in the vicinity, including other streamers which the WACA doesn’t
already have a relationship with.

Actors: Streamer (E680), Car radio, a 3" Bluetooth device

Pre-Conditions:
¢ Bluetooth binding/association has already occurred with associated
streamer
o WACA is powered and already connected to the car radio which is in
iRadio mode
¢ A second Bluetooth device (not associated with the WACA) is present

Flow of Events:
1. A Bluetooth SDP scan by a device (with is not the associated streamer)
2. WACA does not respond and WACA doesn’t show up in the list of close
Bluetooth devices

Motorola Confidential Proprietary 8
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Post-Conditions:
¢ No change to WACA
e WACA is not in list of discovered devices

Motorola Confidential Proprietary 9
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iRadio what it is/isn't Page 1 of 3

iRadio what it is/isn't

For the purposes of this note Phase 1 (P1) is the first trial system and PO is an internal proof of concept.
Finally, Px is some phase in the far future. The in between phases are pretty arbitrary to me right now.

My System Assumptions

o Our goal is to have a user's content available to the user where ever the user is.
o The primary means of achieving this is to sync relavent content into storage/rendering
which travel with the user. -- P1
o Sharing of of content with others (either copy or independent capability to render at will)
would only be done under a license which allowed this. -- Px

e Streaming within the home is a problem solved by UPnP and we will use that as our mechanism
possibly with extensions to meet specific requirements.

o Initially iRadio is about commercially prepared content (on-line purchased or CD ripped), not user
generated content like movies or photos.

o If content deals allow controlled access to content over Internet rather than recording XM, then we
only need to sync media content from server to car. No need to sync media content the other way.
Still need to sync metadata back to home or service provider.

¢ Service provider would keep track of all purchases and supply content if it wasn't on your
gateway/cache.

¢ Devices (car and home) always update service provider of significant media events when a free
high capacity connection is available. (Events would include: content paused/stopped, content
listened to, user feedback)

o Initially I assume that a hotspot will just be a pipe back to the service provider which could be
used for syncing.

Initial (P1) System roles and variables

Initial (P1) system has components with the following roles and capabilities:

(Some combinations, like no service provider, are won't work because of business reasons, but might
work for PO.)

Place to purchase content from
o Service Provider aggregates content -- strong iRadio tie-in
¢ Some existing music store used -- weak iRadio relationship
Very important business issue, but not big technical issue for a simple system.

Home Internet connection
o high capacity download (DSL, Cable, Satellite)
o moderate capacity download ~256Kbps (capped: DSL, Cable, Satellite)
¢ low capacity download ~ 56K bps POTS

e : : Peti
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iRadio what it is/isn't Page 2 of 3

Lower speed increases importance of local cache.

Server (sync functionality & main content store)

o Home PC is repository, syncer and purchaser (no service provider)

o Home PC is local repository cache and syncer (backed by service provider for non-cached
content)

e No home PC, remote Service Provider is syncer and content store. Home network is just a
packet router/wireless gateway with NAT.

o MS-1000 takes place of PC as local repository cache, syncer and purchaser (no service
provider)

e MS-1000 takes place of local repository cache and syncer (backed by service provider for
non-cached content)

Without a local cache & syncer, download speed will suffer or require protocol tweaks.

Wireless connectivity in home/garage
e 1 Mbps (BlueTooth)
e 11 Mbps (802.11b)
e 54 Mbps (802.11a/g)
o 480 Mbps (UWB)
Affects device download speed.

In home music listening solution (UPnP assumed)
e Thin dedicated render & controller device
¢ Stereo component render & controller device
e Does MS-1000 have an audio output?

Car device with local content storage
o Main variable is amount of storage, given a car, huge is possible.
Small storage will place more emphasis on syncer to make right choices, but no architecture
difference.

Car device network connectivity
o high capacity only (needs to match home/garage)
o cellular and high capacity only (needs to match home/garage)
A WiFi only device wouldn't give you the immediacy of a cellular packet enabled system for
"buy" but would fill most use cases.

Less Tame Thoughts

User can select and play any of their content where ever they are so long as there is an "available"
renderer.
The user's actual presence could confidently be inferred from:
e SIM/smartcard
e Personal BlueTooth device (cellphone) which implies user is very close.
If accessing his media store via a foreign device then password and BlueTooth signal would both
be required to select content. If via a personal device (cellphone app), then no password required.
The rendering of the user's content would require the user's presence more-or-less continuously.
Of course, your private rendering devices would work without the enabling SIM or signal.

I think there are some pretty strong arguments that this approach could be as secure as the iTunes

. . . Petifinne
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iRadio what it is/isn't Page 3 of 3

3 device limit.

Miscellaneous: (When) Do We ...

I need to grow this list over time.

| Function I[ notes I

Bridge DRM from say Microsoft to
OMA domains

Support user generated content (movies 9
& photos) )

|Support user's MP3 files IDDDDDI |
|Support Cellphone as audio controller ”:":”:ll:“:“Depends of use cases/requirements l

As needed by requirements and
content deals

Supp ort remote or for foreign device Depends of use cases/requirements
rendering
e . : Petij
http://pts-web.tcg. mcg.mot.com/.ir/patents/common/2004_0421email.html Ex. 1003 - Pa%@ !Z;DOS



VIOHOLOW 9

_B18YMAI9NS e oouabijjatuf | obeg
Kiejaidoid jenuapyuod Bj0I010N

n1OIPEY »

£002Z ‘pug AINP I

UOISSIS WLIojSUIR.Ig
sn)e)S SULIdUISUT]

nolpey Nd

Petitioners

Ex. 1003 - Page 198



J810ymAione 9 aaualiyaru)

Z abedq

fiejandoud |enuapyuod ejo4010

VIONO.LOW e

S82IASP }20|9 paindas jo do} ay)
uo sgQ uo Jajx aIsniy (67 »
slasea) ‘siajulod oisnw ‘sis)y

210}S 2SN\ X ¢
auibua
paseq-|eiajal S|PUUBYD OIpEl [BUOSIS »

-Aejd) sabueyoxa Ajunwwo?) « »,
BWINSaJ SUIBLLOPYX PUE 8sned = :Aeid 10211Q 18UIB}U| BIQISSO = mw
_ . sisi-Ae|d pezijeuosiad s Apanoessyul Ajunwiwod  paisjaq,, s =
abueyoxa siases) ‘sjeliajal ‘j1eyd 1o} SUINSB SUIBLIOPY PUE 9SNEd = o
Ayunwwod oisnw 1abuassaw | = g (+001 <) s|suueyd poseq mo_mwmo oA POINPOUOS -
paunj-aid 10 pazijeuuosiods . ()
aWNSal SUIBLUOPYX pue ashed = 151050 USILOO e DaSEq O] SISEIPEOIq POINPLS « m
9sBy2INd SANORISIUI | foeys pue seueiqy Aoeba) siopuas « sjuswiBas puey | aAl UO « 5
/ peojumop Buos-1ad-Aed = sjuswBos e uonelbiw 3jqIssod - SJUSU0J INX JO BYOoeD = »
mc_mcm |ed18ja1 aduanjjul o) Bulleys paseq 20i9-NNQ JISN » I11d ‘Buiuiw eyep ‘ajop.
DBulweans sjpuueys pauny ‘peojumop uoioe Ang pakejap 10 aAIT «
-21d 10 2Isni |euosiad, pajwis 9 Buleal)s oISN\ pajiwluNe :uonnq aAloeIaU|s
s|essjal 210§ ISN|N/OIPEY JBUIBIU| BIQISSOd =
(1abuassaw aIsnyy Juejsu|) aueyoxa ssaseay | Isiiheld 7 Aunwiwos Buoss Apwanx3 « UOOBISIUI | ANUNWWOD WX =
pue sjeusjal 1siiAe|d / AUNWILIOD Bwog » (Adoo g9 pirey) siasn saunj co_:moao._a
suonsabbns oisnw ybnosyy 9JO410 JO JNO IO} sdjes JisnW Mo » /SIUBAB OE_Owaw INX pJodalojne g ayde)d = mj_m> >®¥
aseyound Buos Jabbiy uo pasnoo « Bojeles olpel Joulaju| pauued-ald « [SUUBYD-YOBY SAJORIDU| «
uonduosqns ysnd juayuon Jeuostad, » uonduosqns Alelqi pajwiune | usjuoo pajebaibbe ayoiu yory jseopeoiq »
. _ (31eNoIsny ‘4eisdenN)
(¢sdun] ) ‘yseosunet] ooyep) vyl siapinoid
JWoLsoisnWB OOy | n__w_ o mww SYYAs / WX SO0INIDS
TVNOSY3d LINH3LNI / WUBJU0DH
LIANYILNI

suondwnssy siduped S82IAIBS  .opey 2,

Petitioners

Ex. 1003 - Page 199



VIONO.LOW e

¢ abey

oaualiasuy
Kiejaudoid |eijuapiuo?) ejoiojo

Petitioners
Ex. 1003 - Page 200

e10ymAions
s omparp

L <
.......v mmoﬁohmkf IE N N ENNN]

oo an|g <

(a8ened [euondo)

11 de 1.1 01 19 q

€AW GN8TI Y
" pueqpesi] (IS ~IHM/EdN XdWe
VINM/DdIRH00d S GVIAM 183/

Kjuo 1ajjonuo)
dudn

TANQ !AtuwQ 1o p00 1SN
IDI0pUDI Uy, wolsLg olpny
[lews / ldweang j[endicr.

i

TAWA 10 1N LW «
£001SI YA+ 1048 d BIPIN«

. 1seopeolg

19j|05u05 Aemajed
BIp2W 000 1SN

of
f
paEERERN

g

~ 19p1aold
JOAIOS o N,

orpeyl
wolpey .\“.u

Jnddry ap »
8pa qunp,, snuer
VIAM BqQID0TY ..

121001 1IIM
1SAI198D

) Kemoyed
&_—4023 Ua_

" aIN}oaYDIY SLIULD-S80IARQ Lled1sAud,,



.810ymA19n8

au:mm.SES_

¢ abed
Aiejaudold [eijuapyuos ejoJ0l0

VIOHO.LOW e

UOIBZIUOILOUAS %20[D -

Bubjoes] abesn -

JusWabeuew uoIssas ¢

UOHEJNUBYIRE 8JIABP/Iash -

S@0Ua15}a1d/a(1j0I0 -

(Janeg oipey) ay) uo suediayunod o) saae(s yBramiybly) sasiniag uowwo)

Aioyisodal yusyuod -

KisiB81 KIoAOISIp 80IASP -

S80S AV dudn

aoeuajuauiBua Bunepdn Janiag oipey! -

(Axo0Jd) auiBua Bunepdn 9o1A3(Q -

KiysiBa) K1an00s|p aoiAep ajoway -

$9JIAJBS UONOBULOD

(iuajucd oje}s BuLIdX8) UoWSEp JUSWaoIoue WHd -

{oneis 3 aiweukp) aBesois ejepejawu Asepxne Juajuoo -

8DE10}S [GUUELD JUS)U0D -

abelo}s elpaw -

(5195n JO JoqQUWINU [JEWS B JOA0D O} paau AjUo) SadIAles

EIPON

AVMILVO FWOH

2 WHQ voddns/adi0jua syooy/sjuawastequs -

a1njded Anq JUEe)SUI MOJje pue UoHISOdsIp JusjusD ainjded 0) $300Y/SIUBWAdUBHUS -

§J3JJONUOJ pue $13pUal A/ dudi -

JWOH

VYN/QS VN/QS Boj eyepejsw pajepdn -
I 7 C IR | Id 1 S Il Bor juane yuedIubIs 'g uonsodsIp -
$20IA19G poddng
]
AN [ [ Ol | {uonoeIISqE 85E5Ul) AYDIEIIRY 1N JO UoReINBjucy/seouarsjeId - |

EECTETRE ]

RN C ST O SN
MPPOSENGe P aSe
I 1 S I | I ] St il

Jap10oaJ jseopeolq -

(yuajuod sleys Buuidxa) uowaep JusWadioud WHQ -

yoddns ) yQ/Buipodus ejeudordde yum Jaked -

(onels g J1WeuAp) abeio}s ejepejall KIEIXNE JUajuoD -

2BeJo}s [dUUBLD JUSIUDD -

abel0)s eipalu -

(S18sN J0 JaquINU [JEWS € JO SUO J9A0J O} Paau A|UO) S8JAIBS

EIpaN

I 1 I | A 'S I
[ G =068 2 ]

{Aemajec) aWOoH pue JaAJaS OIpEY!) aulBus Bunepdn -

Temajes) aWOH/IAISS Olpey] 0} SUONJ8UUOD 8jqissod Jo AsiBal -

R ERCIRE I R)

ewoyyeuoyd/sied S1N3IT0 31IGON

1oNpoig

(eu]

owsq

uopdjiosep pelieied

_ j . . _SNIVWOQ

82Jn08 pessejosd 10 meu) AjjjiqejieAy

(1) smels syoo0|g Bulpjing

nolpey Nu

Petitioners

Ex. 1003 - Page 201



_oseymAIens aaualyyeruy ¢ obey VIONOLOW
Aiejaudoid jenuapyuo?d ejoiolopn o
I

AN (3w} Juaind jo eapl sJapircid ay) mouy O} paau Kew am) UOIIEZIUCJIYDUAS %D0|D -

N (ijeol0isiy pue aininj yloq) a|npayds oipel ||nd 0} SSad3e Jauiadjul -

YN JU8jU0D 188N (INd 0} SS3DJE }aUIdIU| 3INJ3G -

H3AINOHd LNILNOD

VAN UOI}RZIUOIYIUAS 3D0|D -
N NI yoddns Buq -
8deyidjul bujuiw pue bunsodas Bupyoesy abesn -
[ g aop) | 0109 bupjoey) abesn -
I /N N | I N N Auieuonduny fnunwiwod pue Appng ‘sdnosB Jasn -
Juawabeuew uoissas ¢
NSO IRV NIIES10D ‘ uoneduaYIne adIAsP/I3SN -
RN 09N RN oMM Saouaiajeidjanold -

S80IAJ8S UOWWOY
(s)aoejs8ju| 18PIAOIH JUBIUOD -
(Axo4d) auiBua Bunepdn Aemajeo awoH -
7N ZN| VN (Axoid) suibua bunepdn adnnaq -
Alysibal Alanoosip Aemales) s WoH -
AN N N Knsibal A18A00sip ad0iAap dj0WaY -

$921AJ8G UO0I}0BUL0D

dnyoo0| 9 abeio)s apinb oipey -

S9OIAIDG eIPBN Isedpeolg

(1ualuod ajeys bunidxa) uowaep Juawadiojud WHA -

buipodua Jusjuom -

U0ISI3AUOD JEWIO} OIpne -

(onels @ diweuAp) abesois ejepejaw Arejixne Jusjuod -

abeio}s (aUUeYD JUauoDd -

abeio)s eipauwi -

(s188Nn JO SuOI||IW 18A0D O) pasau) §301A18G abeiI0)S BIPBIN

uonejerausab JJodas buiyoesy abesn -

I N N .
Qs

8)isqam doype WBVO -

3)IS QoM JUsWabeueW SUOEB|S] 18 WOJSND -

2)IS gam uoneInblyuod iasn -

ASE Ml

sabed uoleasd IsiAe|d 18sn -

sabed qam

[u3Ayu3s otaval

1onpoid

|Bl L

owaq

uopdpyosep pepeleq

SNIVWOAQ

82inos passejesd 10 meu) AyliqejieAy

(2) smeys sxooig Bulpping  .open 3

Petitioners

Ex. 1003 - Page 202



e1oymAIone

eaualijeruf

g abed qqom o.hoz 9

Kiejandold (enuapyuo? ejo10joN

we)sAg juswabeue 18quasqng

Hoddns wya BIN / 98pod BINKY

eBueyoye )si|fejd/sjessages Hunwuwon

X | X | X | X

uoRNQUISIP PBJI01JUOI 10} JUBJUOH §0 Bujpioses ojny

UOREUIPIOOY UlBWOQ-BINIY JOJ JOAIBS YJIM 8oeHajU|

810 [a)ey/Ang aApoRISIU|

syoog o|pny

X | X | X | X

speojumog Buog

x

peo|dn ujewop inus *g peojumop sieuped Juejuod Jeyio

x

(yua|}2 o} peojdn pajewoine g peojumop [eBa]) Jojus)smeN

(0d 03 weans) 121 NOHS ‘o[peY UIBIIA ISESHINNVT 'G9EOAIT

Ja10]dx3 eipeiy

-reddiy-go

810pj0 YoIEM

KieajjeQ eIpolN SSO[OJIM 14-IM

(axa ueys Jsyjes
paseq Jasmolq -518s A|lep 3 ,J8|npayds, pi102ay SJUBAZ Paseq POOIA -8]1J0id), / 1eBeuey 8ajaeq

yHoddng VWM 8 €dIN

sjool Qi elpsiy

Jeke|d 2SN

Keiqq ejpeiy [enBig

ojpey)

+0S

Js

FINLV3L

wolpey

[

19jUd0 OIdVva! SA ¥31N3D F1dINIS 39S dinjeaq -

Petitioners

Ex. 1003 - Page 203



o1oymAions

esuabyau;

, abed
Aejaudoid [enuapuor) ejololo

VIONOLOW 9

agl -

gL .
Juswabeuew yipimpueq

2 9|qe|ieAR 92in0sal/tamod yiIm
Buipiogal Jusaa paseq Hojejes 10 Hd3 »

Jausayu| ybnouyy ,pasayip, Ang o) ysnd «

0813]S I I1IH 0}
aljeay} sawoy awnsas-asned ssajweas .

ajepdn ojne jusjuoo Ajiep A, «
JED 0} SWOH«

]

s

 50.£0°20 01

o

(uoissnasip Joy unjaid) Yejd 9seyd sainjea / sased asq

Apoauip swoy ay)

0} paJan|ap auoyd 10 Jeo wol Ang 0} ysnd «
0813)s Jed 1414 0} JaAeld eipawyauoyd

0} aJ}eay) awoy YouAs SSajWEaS «

Jed 0} auoyd 0} SWOH«

paseq bojeies 1o 543

9|§01d gam wWol) dn-axem / p10dal OJNYy «
sulewopy awnsal g asned ssajwess .
ajepdn jas Ajiep eipa|\ 0893+

led 0} awoH

sulewopY awnsal g asned ssa|weas .
ajepdn jas Ajlep elpay 0893 -
19]|0JJU0D 3JOWRY «

auoyd 0} SWO =

nolpey

Petitioners

Ex. 1003 - Page 204



BI8YMAIOAD 9 soualyjesus g abeg VIOHOLOW e

Kieyaudold fenuapyuoy ejo1010

(papaau JI) Joddns juajuod Aoebo =

NG =

sooIA9(9ldwWIS Ylim Juswsabebus Jo sajns poaN =
puiyag sl e si buuiy buiiesulbuy =

jonpoud ‘[eu} ‘S30 — UOIUYBP PSSN =

sajoH/sabuajjeyd Aoy .oweu 2

Petitioners .

Ex. 1003 - Page 205



<’ Radio™

CES Demo Script
High-Level Requirements

Draft Revision 0.2

Motorola, Inc.

iRadio, Media Services

Dave Ulmer /JMV/ MC /SR/EC
September 9th, 2004

Motorola Proprietary Confidential
Petitioners
Ex. 1003 - Page 206



¢’ Radio™

1 GOAL ....cccccveeeierenennes EeerererereIrssresseaseasaneNssRRsEEReRRaeacEEmERaSERRSRSRRSSSSSERSRERES 3
2 TENTATIVE SCRIPT: “A DAY IN THE LIFE” SCRIPT ....ccccererrceemrrsessnrasassssansseans 4
2.1 HOMETOWORK ..ot e e 4
2.1.1 ALBIY et 4
212 PaUSE Here...............c.o.oiie et R 4
2.1.3 RESUME TREIE ... e e 4
2.2 WORKTOMECDONALDS ... e e, 4
2.2.1 Drive MCDONAIIS ........coooeeeeeeee e et 4
2.2.2 SKID™ oo et 4
2.2.3 PAUSE ... e 4
2.3 MCDONALDS TO GYM ...ovoiiiiiiiieeeeee e 4
2.3.1 RESUME ..o et 4
2.3.2  PRONE MINGS™ ...t et 5
2.4 GYMTOHOME. .. ... e e 5
281 PUSHIOBUY ... 5
2.8.2  PAAY e et 5
3 USER INTERFACE CONCEPT ....cccccererrrerersemsensasneanes rerevessennsacas .6
3.1 ONTHE P C .o, 6
3.2 ONTHE PHONE .....ututiiiiiaesee ittt e et e eeeit ittt ee e e e e e e e e e e e e e et et e e e e e e e e e eeeeneas 8
321 EBBO @XAMPI......ooco it 8
3.2.2  EBBO NaVigation KEYS.......ccooeiuieuieeeeeeteee et 9
3.3 ONTHE CARRADIO . ..ooviiiieee e e e, 10
Motorola Proprietary Confidential Page 2 of 10
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¢’ Radio™

1 Goal

Showcase key tenets of iIRADIO initial service:

1. Notion of a personalized “daily set” selection out of a library of audio choices, whether
thematic music channels personalized to your tastes or spoken words / talks segments
mixed with personal collection of owned music

Expectations:

¢ User friendly drag & drop selection menu on a PC emulating the Serenade Player
interface with the addition of creating channels from the consumer’'s owned music library.

+ High Speed Synchronization through USB with the phone

2. Seamless mobility between domains: demonstrate seamless portability and playability
from “at home” to “on the go” to “in the car” through wireless synchronization without
user’s interaction.

Expectations:

» After USB Synchronization, downloaded content can be played through home, being
paused and resumed over the phone then switched to car radio.

e Phone call interruptions or other interferences in the listening pattern resulits in resuming
where the listener left off, regardless of the media player used.

3. User friendly experience moving from home to car. Re-use of “car legacy” to turn it into a
digital media player using very well known CD user interface and preset keys.

Expectations:

e Phone user interface mimics the car radio preset keys and can be used as remote control

of the car radio

Car radio buttons are also used as direct user interface to control the audio streaming

coming from the phone

The pre-sets keys are automatically mapped to the “channels categories” configured on

the PC

Program associated data are displayed on the car radio 1 or multiple lines as well as on

the phone.

R

Multi-domain Push-to-Buy: Show that a “discovered” song in one media player (coming
from dynamic content refreshed daily by the content provider) can be tagged and stored
in one domain (car or in the phone) for temporary usage while a permanent selection,
potentially with better codec bandwidth and attributes like 5:1 channels

Expectations:

o Depressing a key x seconds on the phone or pushing the CD play button x seconds
simulate a Push-to-buy: the song is automatically appended to “my owned music library”
subset and can be replayed/skipped unlike the other “webcast” channels

e When at home, the song also appears on the “My owned music library” potentially in a
different compression format (128k or 192kbps vs 32k-64kbps original webcast

¢ Billing account is incremented by one transaction

Motorola Proprietary Confidential Page 3 of 10
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¢’ Radio™

® = Domain

B = Event
2 Tentative Script: “A Day in the Life” Script hll glc:);l(tent

21 Home to Work
2.1.1 Alam*

— Dave wakes up, and smashes his alarm off —(regular alarm)

— Picks up his phone near the bed and selects his “Smooth Jazz #1” channel,
which starts to play on his stereo

— During his morning coffee, he switches over to his high-energy “Espresso Mix #2"

2.1.2 Pause Here
— Pausing the mix, he runs out the door, leaving his MP3 player on the dresser
2.1.3 Resume There

— He hits resume as he drives away to work
— Along the way, Dave quickly checks a “Traffic #3” report, then switches back to
‘Espresso Mix #2” and it's smooth sailing on into work

2.2 Work to McDonalds
2.2.1 Drnve McDonalds

— Dave decides to grab a Big Mac and heads to McDonalds, playing through his
“home MP3 collection #4”

222 Skip*

— He skips ahead through muttiple tracks looking for one he wants
— He decides to switch over to “NPR #5” to hear his favorite talk show

2.2.3 Pause

— Not wanting to miss a word, he hits pause as he pulls into the drive-up, then

23 McDonalds to Gym
2.3.1 Resume

— Resumes the talk show as he pulls away chomping on a burger

Motorola Proprietary Confidential Page 4 of 10
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¢’ Radio™

2.3.2 Phone nngs*

— The phone rings in mid sentence
— He answers and the radio mutes during the call and resumes afterwards

24 Gym toHome

— He plugs earphones into his cell phone and works out to his “‘home MP3 collection
#4 channel
— Heading home he puts his radio on “Classic Rock #6”

2.4.1 Push to Buy

— Hearing his favorite Eric Clapton track and remembering that concert back in 82, he
decides to buy the album on the spot

242 Play

— Pulling into his garage, he shuts off the car, goes inside, grabs a beer, and settles
down in his easy chair, clicking play on his phone to play the song he just bought on
his home stereo (higher definition codec potentially surround sound...)

Motorola Proprietary Confidential Page 5 of 10
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¢’ Radio™

3 User Interface Concept

31 OnthePC

Example of Serenade Ul which would need to be “hyped up” to facilitate
the similar look and feel home-phone-car application concept with presets

keys:

CHR

Duration:
6 hours

Updated:
Daily

= STATION;

CHR {Contemporary Hit Radic): Today's hit music spiced with some of the
biggest hits of the past few years. Artists fike Avril Lavigne, Usher and )-
KWON can all be found here.

PREFERENCES;

a8 Music T
Public Radio

.| B3 By Brand

e News

& Sports
o Entertainment / The Arts
8- Scence / Tech / Health

; Business / Personal Finance

E-@ My Pop Musnc

e

I—:«Q The Hot Hits

4 Gird Power

i &) My Blues Music
éf__}_'_g My Rock Music
éﬁz My News {Portable)
823 My Public Radio

;cuoosa o»mm.s TO LOAD ONTO . YMtP‘LRYEﬁ 5

KenRadio

34:33...
Talke Of The N... 59:01...
Cold Case Fil... 52:083...

8z MB @O | -
27.3MB BN 7
30.1 MB EE

1% = We.a'ther. < Daily Up“htf [:ortab‘lie] Space Required on Device: 65.6 MB
2| 83 Spirituality ¢ Comedy: Standup {Adult) Space svailable on Device: 4.4 GB
Food / Travel ¢ Cold Case Files - A&E {Pombie] Vo’u can still add:

| ADD DY ERANHES |

Motorola Proprietary Confidential

Page 6 of 10
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Stream #1: Music Subscription
| * Yahoo Launch

* XM favorites

» Webradio- Live365, Virgin radio

| Stream #2: Music | own
* CD ripped coliection
* Digital Music downloads

! Stream #3: My News Talk

Bloomberg § . CNBC talk shows

)

ST e

&k ) = * NPR Morning Edition
Stream #4 My Sports Talk
* Webcast or TV feeds
* AM recordings
Car _ |& Stream #5 My Lifestyles Talk
fa“% ﬂ S « Car talk, Entertainment weekly,
e B[ » Discovery, History )
Y R « Audio books, Printed Magazines
audible.cont Stream #6: My Traffic
. » 511 personal service update
511 My Traffic (pre-loaded or live from phone)
@

Motorola Proprietary Confidential Page 7 of 10
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¢’ Radio™

32 Onthe phone
3.2.1 E680example

& Eric Clapton

W Time Pieces: Best
| of Eric Clapton
1982

Volume down > |

Motorola Proprietary Confidential Page 8 of 10
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¢’ Radio™

322 EG680 Navigation keys

Idea is to emulate the behavior of “the leader of the pack” in user
friendliness a.k.a iPOD and anticipate the fact that the future
entertainment phone from MOT will duplicate iPOD functionality. The 4+1
rocking switch / joystick will be used for all Play/pause/Skip back and forth
and access to the extended menu . The central rocker switch is used to
ENTER/SELECT and short-cut functions like PTB

A small icon representing the key functions can be displayed just likein
the V600 player as a visual reminder of the ‘soft keys”for total user
transparency. Pause will appear when playing and viceversa

SCREEN

2. NEXT DISPLAY

“oo Keys : = . Role . - e S R
Up Arrow MENU access Just I|ke IPOD accesses
Serves also as the Escape/back | playlists browsing, set-up
key in hierarchical menus menus. In our case, can also
open the “Vote +/-* menu or
the Push-to-Buy selection
Down Arrow | Play or Pause Alternatively- Pause acts as a
stop
Right arrow | Skip to next track or fast Continuous activation fast
forward within a track forward like in a CD player
Left arrow Skip back track or fast rewind Same idea
Center key 1. SELECT/ENTER or NEXT Used for hierarchical tree

based menu navigation. Will
ultimately allow scroll through
various playlists within a given
channel (major genre and sub-
genre...)

e.g. In non MENU mode (play
mode), it is used as toggle key
for various display like Name

Motorola Proprietary Confidential
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© ¢ Radio™

artist and song in big letters or
CD coverart with artist data as
represented in the picture

3. Push-To-Buy Shortcut key activation for the
PTB function: depressing 3
seconds could display the PTB
window with the usual: do you
confirm you-really want to buy
it requiring a second push
(unless you have activated the
Amazon IP protected single
button activation!)

Red Phone Phone level escape key / ON- Could be potentiall

key OFF

Green Phone | Phone level menu access /

Key phone answer etc...

Top left hard | Iradio Launcher May be coming from other

key main menus and may not be
. needed

Top Right Unused May have some other

hard key functions in the phone

3.3 Onthe carradio

Motorola Proprietary Confidential Page 10 of 10
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Results Brainstorming CES Demo scripts
7120/04

+ Goals of CES Demo:
. Simplify to only 2 or 3 key messages
« Big on behavior, lower on technology
. “taking content you are used {0 somewhere else”

+ Key questions to answer:
. Which devices and key features will be demo’ed?
. How does the demo vary if this is Yahoo Launcast centric vs. XM

centric?
. Why is it better than a combo XM in the car + iPOD plug n play?

e zo.—-eaorb _ Motorola Confidential Proprietary v_..,iw\",:.mm:nm.e._.m.éQSs.i,«m:
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1 Background & Scope

11 Background Overview

As part of its “Seamless Mobility “strategy, Motorola desires to develop a usef
friendly aural experience, allowing seamless transition between the cellular
domain -and in-vehicle car radio, without resorting to a full Telematics architecture
for its “Entertainment Series” phones (new generation cellular phones with media
player and associated media storage capabilities along with some short range
wireless “personal area network” (PAN) capabilities such as BlueTooth or WiFi).
This feature is part of the more global “iRadio” solution, which will provide a new
“end-to-end” audio entertainment listening experience to the user starting
summer of 2005.

The goal is to develop a “smart” and inexpensive massproduction wireless audio
adaptor which will decode audio streaming content coming from the phone and
interface with a majority of already installed or available OEM and aférmarket
car radio head-units which have either an auxiliary port or a CD changer port or
some kind of satellite digital radio compatibility.

The basic concept is a “Master” phone driving a “Slave” headunit through this
__wireless adaptor and can be define into multiple device variations in a road map

“° " thatis identified in this document. "~ -

1.21 Demo -

The CES 2005 demo will take place Jan 6— 9. The current demo will use at
least 2 or 3 entertainment phones with different operating systems (Linux,
Pocket PC, Symbian) communicating with 2 to three different radio headunits
deck, preferably one aftermarket and one OEM with various degrees of
display capabilities. Wireless adaptor could be in two pieces, one for the
cellular phone interface and one for the head-unit interface, communicating
through a two-wire serial port.

122 Tral

A trial with two hundred users will occur during the second quarter of 2005.
The Trial will demonstrate seamless operation between the home, onrthe-go
and car domains. ldeally the Trial system will be a natural evolution of the
Demo system. This evolution would include the implementation of missing
features from the CES demo as well as testing and function enhancements.
In addition to securing valuable user feedback, the trial abo has an important
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