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IDENTIFICATION AND HANDLING OF DATA STREAMS

USING CODED PREAMBLES

TECHNICAL FIELD
[0001] Embodiments of the invention generally relate to the field of data
transmission, and, more particularly, to identification and handling of data streams

using coded preambles.

BACKGROUND

[0002] In the transmission of signals between devices or elements, such as the
transmission of audio-visual data streams, certain technologies may require the
transmission of multiple different types of data streams. For example, consumer
electronics and other systems may transmit and receive one or more video streams
and one or more other data streams within a single encoded interconnect.

[0003] In such communications, a receiving side of the connection is generally
required to be able to distinguish between multiple video content streams, and
between multiple data content streams, in order to properly render the various
content streams in a useable form, such as for displayed video, rendered audio, or
other purposes.

[0004] Conventional systems may utilize specific packets, such as InfoFrames
defined in CEA-861 and standards such as HDMI™ (High Definition Multimedia
Interface) and MHL™ (Mobile High-definition Link), to identify video content
streams and data content streams. Further, standards such as HDMI and MHL have
further included coded characters such are guard bands and preambles preceding or
following video content or data content to distinguish between such types of

content.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Embodiments of the invention are illustrated by way of example, and not
by way of limitation, in the figures of the accompanying drawings in which like
reference numerals refer to similar elements.

[0006] Figure 1 illustrates data streams in a conventional system;

[0007] Figure 2 illustrates video data stream types to be transmitted and
received in an embodiment of an apparatus, system, or method;

[0008] Figure 3 illustrates embodiments of apparatuses or systems for
transmission and reception of data streams;

[0009] Figure 4 illustrates embodiments of apparatuses or systems for
transmission and reception of data streams, including a port processor to receive and
handle multiple data streams;

[0010] Figure 5 illustrates embodiments of apparatuses or systems for
transmission and reception of multiple data streams, including a bridge device to
separate data streams;

[0011] Figure 6 illustrates embodiments of apparatuses or systems for
transmission and reception of multiple data streams;

[0012] Figure 7 illustrates embodiments of apparatuses or systems for
transmission and reception of multiple data streams;

[0013] Figure 8 illustrates an embodiment of an apparatus or system for
transmission of multiple data streams;

[0014] Figure 9 is an illustration of a transmitting apparatus or system for
multiple data streams;

[0015] Figure 10 is an illustration of a transmitting apparatus or system for
multiple data streams using a lookup table;

[0016] Figure 11 is a flowchart to illustrate an embodiment of a data
transmission operation; and

[0017] Figure 12 is a flowchart to illustrate an embodiment of a data reception

operation.
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SUMMARY

[0018] Embodiments of the invention are generally directed to identification and
handling of data streams using coded preambles.

[0019] In a first aspect of the invention, an embodiment of an apparatus includes
an interface with a communication channel, transmitter coupled with the interface to
transmit one or more data streams via the interface, and a processing element, the
processing element to receive one or more data streams for transmission. Upon
receiving multiple data streams for transmission of a first type of data, including a
first data stream and a second data stream for transmission of the first type of data,
the processing element is to select a first preamble for the first data stream and a
second preamble for the second data stream, where the first preamble is
distinguishable from the second preamble.

[0020] In a second aspect of the invention, an apparatus includes an interface
with a communication channel, and a receiver coupled with the interface to receive
a plurality of data streams via the interface, the plurality of data streams of a first
type, each of the plurality of data streams of the first type having a different
preamble, including a first data stream having a first preamble and a second data
stream having a second preamble, the first and second data streams carrying a first
type of data. The receiver is to determine the existence of the plurality of data
streams of the first type based on detection of the first and second preambles, and to
handle each of the plurality of data streams according to the preamble for each data
stream, the first data stream being handled in a first manner based on the first
preamble and the second data stream being handled in a second manner based on

the second preamble.
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DETAILED DESCRIPTION

[0021] Embodiments of the invention are generally directed to identification and
handling of data streams using coded preambles.

[0022] As used here:

[0023] “Mobile device” means a telephone (such as a smartphone), laptop
computer, handheld computer, tablet computer, mobile Internet device (MID), or
other mobile electronic device.

[0024] In some embodiments, a method, apparatus, or system provides unique
coded preambles for each of a plurality of data streams of a type, such as a plurality
of video content data streams or audio content data streams, for transmission via a
single transmission channel. In some embodiments, a method, apparatus, or system
utilizes unique coded preambles for each of a plurality of data streams to detect the
existence of a plurality of data streams of a type and to identify each of the plurality
of data streams, where each of the data streams may be handled or processes
differently based on the coded preambles. In some embodiments, the preambles
may include preambles that are not defined in a particular interface standard, such as
HDMI or MHL.

[0025] Conventional approaches to handling data streams in a system have
certain limitations. First, the approaches have no means of distinguishing among
various video content streams or various data streams of a type because such
approaches only address interconnects that carry a single video stream and a single
data stream. Second, the approaches do not mark parts of a video stream, but rather
send the InfoFrame only once per frame. Third, if a video content frame is
encrypted, such as encryption with HDCP (High-bandwidth Digital Content
Protection), then such encryption may prevent the identification of individual data
streams.

[0026] In some embodiments, a method, apparatus, or system provides for
identification and handling of a plurality of data streams utilizing preamble coding.
In an example, a 3D (three-dimensional) video may include a left-eye (left channel)
sub-frame and a right-eye (right channel) sub-frame. In some embodiments, a

method, apparatus, or system utilizes preamble encoding to code the left-eye sub-
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frame and right-eye sub-frame differently, where the characters of the preamble are
unaffected by encryption or decryption. In some embodiments, the preamble
encoding is used to provide information regarding the transmission of 3D data, and
to separate the data (left-eye sub-frames and right-eye sub-frames) for processing.
In some embodiments, a downstream device or system may utilize the coding to
recognize the video mode (3D video, rather than 2D video) when the sole difference
between 2D and 3D data is the preamble encoding, and then to provide proper
processing of each data stream.

[0027] In some embodiments, a method, apparatus, or system that is
transmitting a first stream of data, such as a main pixel stream, is operable to
transmit a smaller second stream of data (such as a secondary pixel content stream)
in unused space of the main pixel stream, wherein the method, apparatus, or system
operates to encode the preamble of the smaller stream differently from the
preamble(s) in the main pixel stream. In some embodiments, a method, apparatus,
or system, such as a downstream receiving device, provides for separating the
combined streams, utilizing the preamble for each data stream both to recognize the
existence of the multiple streams and to distinguish the streams from each other. In
some embodiments, the main pixel stream (or another pixel stream) may be
rendered visually and the secondary pixel stream may be optionally rendered onto
the screen by user selection at the downstream receiving device. In this example,
the main pixel stream may be encrypted (such as encryption using HDCP) and the
secondary pixel stream may be unencrypted, with preamble for each being
unencrypted.

[0028] In some embodiments, if a single data stream of a first type is
transmitted, such data stream is assigned a particular first preamble. In some
embodiments, if multiple data streams are transmitted, then the first preamble is
assigned to a first data stream and a second preamble is assigned to the second data
stream of the first type. In this manner, a transmitting device may utilize the second
preamble to notify a receiving device of the existence of multiple data streams of
the first type. A type of data may include related data elements. For example, a

video stream, such as an HDMI or MHL video stream, may include necessary AVI
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(Auxiliary Video Information) InfoFrame packets or similar element to identify the
type of data in addition to the video data packets. In another example, an audio
stream, such as an HDMI or MHL audio stream, may include audio clock recovery
data packet in addition to audio data packets. A preamble may include additional
data, such as one or more symbols for an error correction mechanism, such as a
parity bit or other error correction symbol.

[0029] Further, in some embodiments, the first preamble may be utilized both
with a single data stream and with multiple data streams, where the first preamble
may convey a first meaning when attached to a single data stream and a second
meaning when attached to a first data stream of a plurality of data streams. In other
embodiments, the first preamble may be utilized only in circumstances in which
there is a single data stream, and other preambles (such as second preamble and a
third preamble) may be utilized in circumstances in which a plurality of data
streams of a particular type are transmitted together.

[0030] Figure 1 illustrates data streams in a conventional system. In this
illustration, data for transmission, which may include, for example, HDMI or MHL
data 100, includes multiple data streams that are communicated via a single
interface. In an example, the data may include video data and data such as data
islands (where data island data includes audio and auxiliary data, and occurs during
the horizontal and vertical blanking intervals).

[0031] In the transmission of such data, each video data stream includes a video
data period identification 110 including a certain video data header 112, following
by a guard band 114 and the video data 116. Similarly, each data island stream
includes a data island period identification 120 including a certain data island
header 122, following by a guard band 124 and the data island 126.

[0032] However, the data structure provided in Figure 1 does not allow for the
detection of the existence of multiple data streams of a type, or for distinguishing
between each of the data streams. For example, if a communication channel is
utilized to transfer multiple video data streams including a first video data stream,
the video data header 112 will identify the first video data stream as video data, but

will not identify the particular stream, or distinguish such video data stream from a



WO 2013/052202 PCT/US2012/050334

second video data stream that is communicated with the first video data stream.
Further, the transmission will not provide any notice that multiple data streams of
any type are present in a transmission.

[0033] Figure 2 illustrates video data stream types to be transmitted and
received in an embodiment of an apparatus, system, or method. In this illustration,
data for transmission includes multiple video data period types 200. As illustrated,
the video data may include data for a first video data period and a second video data
period, and thus multiple data streams for a type of data, the type of data being
video data in this example.

[0034] In some embodiments, in the transmission of such data, in contrast to
providing a single preamble coding for video data, each different video data stream
includes a video data period identification, where a first video data period
identification 210 includes a first video data header 212, which is followed by a
guard band 214 and the video data 216. Further, a second video data period
identification 220 includes a second video data header 222, which is followed by a
guard band 224 and the video data 226. While Figure 2 illustrates two data header
identifications, embodiments are not limited to these two preambles, and may
include any number of different preambles to separate different video data streams,
where the number of preambles is only limited by the number of different values
that can be generated using the data bits that are available.

[0035] In some embodiments, the data structure provided in Figure 2 allows for
the detection of the existence of multiple data streams of a certain type and for the
identification of the individual data streams, such as distinguishing a first video data
stream from a second video data stream, where the first video data stream and the
second video data stream may be communicated together over a single channel. In
some embodiments, a transmitting device chooses the preamble for each data
stream to identify the data within such data stream and to handle the data
accordingly. For example, the transmitting device may choose a particular first
preamble for each left-eye sub-frame and a particular second preamble for each

right-eye sub-frame.
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[0036] Figure 3 illustrates embodiments of apparatuses or systems for
transmission and reception of data streams. In this illustration, a transmitting
apparatus or system, such as a mobile device 300, is coupled with a receiving
apparatus or system, such as a television 360, via a communication channel 350,
such as an MHL cable connection. In some embodiments, the mobile device 300
includes a movie player 312 providing video data, where such data is encrypted by
an HDCP encryption module or element 314 and provided to an MHL transmitter
316 for transmission in a main video stream via the channel 350. At the receiving
television 360, the encrypted movie data in the main video stream is received by an
MHL receiver 362, and decrypted by an HDCP decryption module or element 364.
The decrypted movie data is provided to a video rendering engine 380 and provided
to a display 382 for viewing. While the elements of illustrated apparatuses or
systems in the figures, such as television apparatus or system 360 in Figure 3, may
be illustrated together or separately, the elements of each such apparatus or system
may or may not be contained in a single unit.

[0037] In this illustration, a phone call or message may arrive at a phone system
318 of the mobile device 300. In some embodiments, a CPU 320 or other
processing element of the mobile device is to create a secondary video stream, and
to merge the secondary video stream into unused space of the main stream, where
the secondary video stream is not encrypted. The secondary video stream may, for
example, include caller ID information, a text message, or a voice to text data
stream. In some embodiments, the CPU marks the secondary video stream with one
or more distinct preamble values, and the mobile device transmits the merged video
streams. In some embodiments, one or more preamble values are values that are not
defined in an existing standard or protocol, such as HDMI or MHL. In some
embodiments, the downstream television 360 is capable of detecting the new
secondary video stream by checking only the preambles of received data. In some
embodiments, the MHL receiver 362 detects the secondary video stream without
decryption of received data, and redirects the secondary video stream to the video
rendering engine 380. The television 382 may, for example, prompt a viewer that a

new telephone data stream has arrived. In some embodiments, the viewer may
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choose whether to see or not view the new stream. If selected, the secondary stream
may be shown on the display 382, such as in a small window (picture-in-picture),
along the bottom (such as in a streaming data box), in a 3D overlay (on a 3D
rendering TV), or in another manner.

[0038] Figure 4 illustrates embodiments of apparatuses or systems for
transmission and reception of data streams, including a port processor to receive and
handle multiple data streams. In some embodiments, a receiving apparatus or
system may include a port processor, where the port processor may, for example,
include multiple input ports and a single HDCP decryption engine.

[0039] In this illustration, a transmitting apparatus or system, such as a mobile
device 400, is coupled with a receiving apparatus or system, such as a port
processor 460, via a first communication channel 450 (a first port of the port
processor), such as an MHL cable connection. In some embodiments, the mobile
device 400 includes a movie player 412 providing video data, where such data is
encrypted by an HDCP encryption module or element 414 and provided to an MHL
transmitter 416 for transmission in a main video stream via the first channel 450. At
the receiving port processor 460, the encrypted movie data in the main video stream
is received by an MHL receiver 462, and decrypted by an HDCP decryption module
or element 464, which may be the sole decryption module or element of the port
processor. In some embodiments, the decrypted movie data may be provided to an
HDMI transmitter 466 for transmission to a video to a video rendering engine 480
and provided to a television display 482 for viewing.

[0040] In this illustration, the port processor 460 may further be coupled to one
or more other source devices, including, for example a second source device being a
set top box 440 that may be receiving video data from a cable, satellite, WiMax
Internet provider, or other source, where the set top box 440 may provide movie
data 442 via a second channel 452 (a second MHL compatible channel in this
illustration, received at a second port of the port processor) to be received by a
second MHL receiver 472. The second MHL receiver 472 may provide the data to
the HDCP decryption module or element 464, which then may again provide the
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decrypted data to the video rendering engine 480 for display on the television
display 482.

[0041] In this illustration, a phone call or message may arrive at a phone system
418 of the mobile device 400. In some embodiments, a CPU 420 or other
processing element of the mobile device 400 is to create a secondary video stream,
and to merge the secondary video stream into unused space of the main stream from
the mobile device, where the secondary video stream is not encrypted. In some
embodiments, the CPU 416 marks the secondary video stream with one or more
distinct preamble values, and the mobile device transmits the merged video streams.
In some embodiments, the port processor 460 is capable of detecting the new
secondary video stream by checking only the preambles of received data. In some
embodiments, the MHL receiver 462 detects the presence of the secondary video
stream without decryption of received data, recognizes the nature of the secondary
video stream, and redirects the secondary video stream to the video rendering
engine 480 for optional display by the television display 482, which may, for
example, be combined with any active display. In some embodiments, a user may
be viewing the content received at one port (such as the second port for the second
channel 452) of the port processor, which is actively decrypted by that single
engine. If an unencrypted stream (such as the data from the phone system 418)
arrives at a different port (the first port for the first channel 450), even though such
stream is combined or mixed inside an encrypted main stream (such as from the
movie player 412) — this unencrypted video stream (or audio, or both) may be
combined in the video rendering engine 480 (or audio rendering engine) without
being required to actively decrypt the main stream arriving at the first port with the
unencrypted stream.

[0042] Figure S5 illustrates embodiments of apparatuses or systems for
transmission and reception of multiple data streams, including a bridge device to
separate data streams. In some embodiments, a television 580 may receive content
from source device 500 (such as an HDMI or MHL device). In some embodiments,
if a user selects closed captioning for a video program, a source device 500 may be

requested to send the captioning as “closed captions”, not merged into the main
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video stream (which would be referred to as “open captions™). These closed
captions are enabled and disabled, and rendered at the television endpoint. In some
embodiments, the source device includes a movie player 512 and a video decoding
system 514, and may include CPU 520. Upon instruction from a controller 518, the
video decode system 514 may provide the video data A and additional closed
caption video data B, where both such video data streams are presented to an MHL
transmitter 516. In some embodiments, the transmitter 516 provides for marking
the standard video data with a first preamble and the closed caption video data with
a second preamble. In some embodiments, the transmitter 516 provides for merging
of the data streams, and transmission of the merged data streams via a single
channel 550.

[0043] In some embodiments, a bridge element 560 receives the data from the
channel 550. In some embodiments, the bridge element 560 determines that
multiple data streams are presented by the detection of multiple preambles, the
bridge element operating to separate the movie video data from the close caption
video data. In some embodiments, the normal video stream data may be provided to
the television 580 while the closed captions video data might be rendered in another
apparatus external to or separate from the television, such as in a smaller video
rendering accessory box 570 attached to the television 580, where such accessory
box may be provided for a hearing impaired person using a normal TV that does not
support the display of the captions.

[0044] In some embodiments, the source device 500 constructs and sends the
closed captions as separate video lines in a transmission, where the closed caption
data is provided with a unique preamble. In some embodiments, the bridge device
recognizes the lines with the unique preamble, and processes such lines separately.
This process allows for use of a television that, for example, is not required to be
capable of rendering a large variety of character sets (international characters) for
close captioning. In this example, the source device 500 sends pixel data in a
primary video stream, with the characters for the closed captions being rendered in a
secondary video stream. This operation is in contrast to a conventional television

that receives closed captions, and encodes the characters as hexadecimal characters
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from a character set, thus requiring that the television recognize the characters and
draw them for display.

[0045] Figure 6 illustrates embodiments of apparatuses or systems for
transmission and reception of multiple data streams. In this illustration, a source
device 600, such as a laptop computer, may operate to output two complete data
streams, such as HDMI or MHL streams. In some embodiments, the source device
may include a first graphics engine (graphics engine #1) 612 to generate a first data
stream and a second graphics engine (graphics engine #2) 614 to generate a second
data stream, and CPU 620. In some embodiments, the computer may further
include an MHL transmitter 616 for the transmission of the data stream generated by
the first graphics engine and the second graphics engine.

[0046] In some embodiments, each of the data streams is complete with video
data periods, data islands, InfoFrames, and other such elements. In some
embodiments, the preambles of one of the data streams — in all of its data periods —
are marked with a first preamble value, and the preamble of all data periods in the
second stream are marked with a second preamble value. While this example is
directed to two streams, embodiments are not limited to any particular number of
streams, and may apply to system with two or more streams. Because each such
stream carries its own AVI InfoFrame and its own audio data packets, the video
mode and audio mode of one stream does not need to match the video mode and
audio mode of the other stream.

[0047] In some embodiments, the multiple streams of a system are provided to
separate systems. For example, an apparatus or system, such as a laptop computer,
may be connected to two daisy-chained MHL displays, such as a first display
apparatus 660 containing MHL receiver 662 and display 664 and a second display
apparatus 670 containing MHL receiver 672 and display 674, where the second
display apparatus is external to or separate from the first display apparatus. In this
example, the displays may be of different types, where, for example the first display
apparatus 660 may be an XGA (Extended Graphics Array) display and the second
display apparatus 670 may be a 720p (1280x720 resolution) display. In some

12
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embodiments, the laptop 600 may choose a link clock with a sufficiently high
frequency to send both streams via a channel 650.

[0048] In some embodiments, the receiving downstream device, in this case first
display apparatus 660, receives the two streams, and, based on the preambles of the
data, the receiver 662 of the first display apparatus 660 determines that there are a
plurality of streams, and handles each stream according to the preamble for the
stream. In an example, the received streams may include a first stream that is
compatible with the first display device 660 and a second stream that is compatible
with the second display device 670. In this example, the MHL receiver 662 of the
first display apparatus provides the first stream for rendering on display 664, and
separates the second stream for transmission to the second display apparatus 670,
where the MHL receiver 672 of the second display apparatus receives the second
stream and provides for rendering the second stream on the second display 674.
[0049] In circumstances in which there are three or more streams, the devices
may be further daisy-chained, such that the receiver 662 of first display apparatus
receives first, second, and third streams, retains the first stream for rendering on the
display 664, and directs the second and third streams to the MHL receiver 672 of the
second display apparatus, which retains the second stream for rendering on the
display 674, and directs the thirst stream to an MHL receiver of a third display
apparatus (not shown) that is linked to the second display apparatus 670.

[0050] Figure 7 illustrates embodiments of apparatuses or systems for
transmission and reception of multiple data streams. In this illustration, a
transmitting apparatus or system, such as a smart phone or other similar telephone
700, is coupled with a receiving apparatus or system 760, via a communication
channel 750, such as an MHL cable connection. In some embodiments, the
telephone 700 includes a movie player 710 providing video content data and audio
content data, where such data is encrypted by an HDCP encryption module or
element 712 and provided to an MHL transmitter 714 for transmission via the
channel 750. At the receiving apparatus or system 760, the encrypted movie data in
the main video stream is received by an MHL receiver 762, and decrypted by an

HDCP decryption module or element 764. The decrypted movie data is provided to
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a video rendering engine 780 and provided to a display 782 for viewing, where the
viewing of the movie also includes presentation of the related audio data.

[0051] In some embodiments, encrypted content, such as the HDCP encrypted
movie content, may be merged with unencrypted content. For example, a content-
protected movie provided by the telephone 700 may be mixed by the telephone (by
or an accessory to the telephone) with an unencrypted audio stream coming from a
phone call. In some embodiments, at the downstream end, the content-protected
data is sent onward to the video rendering system, where the content protection may
be removed, while the unprotected audio for the phone call is rendered so that the
user can hear it. This operation may be utilized, for example, in a docking situation,
where a docking device or system may strip the unprotected audio out of the
received stream and send the protected video to the downstream device. In this
example, the phone call audio may be inserted with a distinguishable preamble
value to provide notice that additional audio is present in the received data and to
allow for identification of the audio.

[0052] In this illustration, a phone call may arrive at the phone system 718 of
the telephone 700. In some embodiments, a CPU 720 or other processing element
of the mobile device is to create a secondary audio stream, and to merge the
secondary audio stream into unused space of the main stream, where the secondary
audio stream is not encrypted. In some embodiments, the telephone 700 may use a
low sampling rate for the audio to limit the number of audio data packets, and thus
allow for fitting the audio into the unused space of the transmitted stream with
minimal compromise in quality because the audio is a phone call that generally is
not high quality audio. In some embodiments, the CPU 720 marks the secondary
audio stream with one or more distinct preamble values, and the mobile device
transmits the merged data streams. In some embodiments, the downstream device
or system 760 is capable of detecting the new secondary audio stream by checking
only the preambles of received data. In some embodiments, the MHL receiver 762
detects the secondary audio stream without decryption of received data, and

redirects the secondary audio stream to an audio device 770, the audio device 770
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allowing a user to hear the telephone call on a remote speaker without interfering
with the transmission and reception of the movie data.

[0053] Figure 8 illustrates an embodiment of an apparatus or system for
transmission of multiple data streams. In some embodiments, multiple images may
be transmitted across a single link using a stream that combines all images together,
where a transmitting element tags the data for each of the images with a unique
preamble.

[0054] In this illustration, multiple content sources, such as first advertising
source 802, second advertising source 804, and third advertising source 806, each
provide contents, such as different advertising image from each source. While
embodiments are not limited to any particular location or usage, in an example the
advertisements may be utilized in a public space, such as a store, theater, restaurant,
bar, or other establishment, in which a series of displays may be used for advertising
at certain points in time. In some embodiments, the displays may be utilized for
other purposes, such as presenting a video stream at other times. In some
embodiments, the image output from each of the advertising sources may be
presented to a combining element, such as MHL combiner 810, that combines the
image data for the advertising sources in a signal data stream for transmission via a
single connection interface §50. In some embodiments, a first MHL bridge 860 is to
be coupled with the interface 850, where the first MHL bridge 860 may be
connected in series (daisy-chained) with one or more other bridge devices, such as a
second MHL bridge 870 coupled with the first MHL bridge and a third MHL bridge
880 coupled with the second MHL bridge 870. In some embodiments, each of the
bridge devices is coupled with an endpoint, the endpoint being a device including an
MHL receiver and a still image display, such as first MHL bridge 860 coupled with
endpoint 865 including MHL receiver 866 and still image display 868, second MHL
bridge 870 coupled with endpoint 875 including MHL receiver 876 and still image
display 878, and third MHL bridge 880 coupled with endpoint 885 including MHL
receiver 886 and still image display 888.

[0055] In some embodiments, only interface chips or other elements, such

interface chips of MHL bridges 860, 870, and 880, and not standard video systems,
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such as endpoints 865, 875, and 885, are required to understand the separate
preambles provided for the advertising images. In some embodiments, the interface
chips that detect the multiple preambles may operate to segregate the image (or
stream) that is intended for each particular endpoint, and to send the remainder on to
the next downstream unit in a chain of units. In some embodiments, an interface
chip may translate each unique preamble character back into a standard preamble,
such as an HDMI or MHL preamble. Thus, an advertising image or stream may be
provided with a preamble such that a particular bridge device detects the data image
or stream, the bridge device then changing the preamble from the unique preamble
back to a standard MHL preamble. If there is no encryption of the images, then the
images or streams can be combined up to the bandwidth limit of the connection. In
some embodiments, end devices that can “freeze” an image (using a frame buffer)
may capture their own image from the interconnect, so that each image is not
needed on the link at a refresh rate such as 50 or 60 frames per second. When a new
image is available, the sending device may detect a change of image, and send the
new image once across the shared link.

[0056] Figure 9 is an illustration of a transmitting apparatus or system for
multiple data streams. In some embodiments, a transmitting device 900 may obtain
a stream of a certain first type of data, such as a video content stream 902.

However, the device 900 may obtain multiple streams of data of the first type. In
some embodiments, the device 900 includes a video timing controller 910, where
the controller 910 separates the data into pixel data 920 that is presented to an
encoder (a transition-minimized encoder in this example) 930, and Hsync and Vsyne
signals 922 that are presented to an encoder (a transition-maximized encoder) 932,
where such encoded data is presented to a multiplexer 950. The multiplexer 950
further receives a video data period lead guard band 934 and preamble, where the
data elements are chosen by a character selector 952, which is utilized in
constructing the data to be transmitted.

[0057] In some embodiments, the device 900 receives multiple video streams,
such as a primary video stream and a secondary video stream that will be merged

with the primary video stream. In some embodiments, the device 900 further
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includes a second multiplexer 940 that receives multiple preambles for different
data streams. In this example, the preambles includes a normal video data period
preamble 936, which may be utilized for a primary video stream, and an alternate
video data period preamble 938, which may be utilized for a secondary video
stream. In some embodiments, the device 900 generates or receives a video field
flag 904, where the flag is received at the second multiplexer 940 to choose the
appropriate preamble for each stream of data. In this example, the device 900 may
utilize the normal preamble 936 for all video data if there is a single video stream.
The device may then mark data of a second video stream with the alternate
preamble 938. In this matter, the device 900 informs a receiving device that
multiple data streams are being sent through the use of the alternate preamble, and
further identifies each video data stream for separate handling or processing through
the use of the multiple preambles.

[0058] Figure 10 is an illustration of a transmitting apparatus or system for
multiple data streams using a lookup table. In this illustration, a device 1000 may
include the elements describe above with regard to Figure 9, with such device 1000
including a lookup table 1036 for video data period preambles, rather than the
second multiplexer 940 illustrated in Figure 9. In some embodiments, the device
1000 receives or generates a video data type selector 1004, where the selector may
include N bits of data to allow for choosing a preamble from up to 2~ preambles.
[0059] Figure 11 is a flowchart to illustrate an embodiment of a data
transmission operation. In some embodiments, a transmission operation 1100 may
commence with opening a channel for transmission of one or more data streams
1102. In some embodiments, if there are not multiple data streams of a first type
(thus a single data stream of the first type) 1104, then a first preamble may provided
for the data stream of the first type 1106. The first preamble may be, for example, a
standard preamble for a particular interface or communication standard. In some
embodiments, if there are multiple data streams of the first type 1104, including a
first data stream and a second data stream of the first type, then an appropriate

preamble is selected for each data stream, such as a first preamble being selected for
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the first data stream and a second preamble being selected for the second data
stream 1108.

[0060] In some embodiments, the appropriate preamble is inserted into each
data stream 1110. In some embodiments, the data streams are merged for
transmission, such as the merging of the first data stream with the second data
stream 1112, with may include inserting data of the second data stream into empty
portions of the first data stream. In some embodiments, the one or more data
streams are transmitted via a single communication channel 1114. In some
embodiments, notification regarding the transmission of multiple data streams and
identification of each data stream is made by the inclusion of the multiple preambles
for the data streams.

[0061] Figure 12 is a flowchart to illustrate an embodiment of a data reception
operation. In some embodiments, a data reception operation 1200 may commence
with opening a channel for reception of one or more data streams 1202. In some
embodiments, if data is received via channel (where the channel may be a single
channel for reception of one or more data streams) 1203, there is a determination
whether multiple preambles of data streams of a first type are detected 1204. The
determination of the existence of multiple preambles may include, for example, the
detection of a certain preamble that is only received when multiple data streams of a
type are present.

[0062] In some embodiments, if there is no detection of multiple preambles
1204, then there is a determination that a single data stream of the first type is
present in the received data 1206. In some embodiments, the single data stream
may be handled as a normal data stream 1208, such as, for example, a primary video
stream for display.

[0063] In some embodiments, if multiple preambles are detected 1204, then
there is a determination that multiple data streams of the first type are present in the
received data 1210. In some embodiments, the first data stream and the second data
stream are identified based on the respective preamble for each data stream 1212.

In some embodiments, the first data stream and the second data stream may be

separated from each other 1214, where the first data stream may be directed for
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handling in a first manner (such as rendering as a primary video stream) and the
second data stream may be directed for handling in a second manner (such as

rendering as a secondary video stream) 1216.

[0064] In the description above, for the purposes of explanation, numerous
specific details are set forth in order to provide a thorough understanding of the
present invention. It will be apparent, however, to one skilled in the art that the
present invention may be practiced without some of these specific details. In other
instances, well-known structures and devices are shown in block diagram form.
There may be intermediate structure between illustrated components. The
components described or illustrated herein may have additional inputs or outputs
that are not illustrated or described. The illustrated elements or components may
also be arranged in different arrangements or orders, including the reordering of any
fields or the modification of field sizes.

[0065] The present invention may include various processes. The processes of
the present invention may be performed by hardware components or may be
embodied in computer-readable instructions, which may be used to cause a general
purpose or special purpose processor or logic circuits programmed with the
instructions to perform the processes. Alternatively, the processes may be
performed by a combination of hardware and software.

[0066] Portions of the present invention may be provided as a computer
program product, which may include a computer-readable non-transitory storage
medium having stored thereon computer program instructions, which may be used
to program a computer (or other electronic devices) to perform a process according
to the present invention. The computer-readable storage medium may include, but
is not limited to, floppy diskettes, optical disks, CD-ROMs (compact disk read-only
memory), and magneto-optical disks, ROMs (read-only memory), RAMs (random
access memory), EPROMs (erasable programmable read-only memory), EEPROMs
(electrically-erasable programmable read-only memory), magnet or optical cards,
flash memory, or other type of media / computer-readable medium suitable for

storing electronic instructions. Moreover, the present invention may also be
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downloaded as a computer program product, wherein the program may be
transferred from a remote computer to a requesting computer.

[0067] Many of the methods are described in their most basic form, but
processes may be added to or deleted from any of the methods and information may
be added or subtracted from any of the described messages without departing from
the basic scope of the present invention. It will be apparent to those skilled in the
art that many further modifications and adaptations may be made. The particular
embodiments are not provided to limit the invention but to illustrate it.

[0068] If it is said that an element “A” is coupled to or with element “B,”
element A may be directly coupled to element B or be indirectly coupled through,
for example, element C. When the specification states that a component, feature,
structure, process, or characteristic A “causes” a component, feature, structure,
process, or characteristic B, it means that “A” is at least a partial cause of “B” but
that there may also be at least one other component, feature, structure, process, or
characteristic that assists in causing “B.” If the specification indicates that a
component, feature, structure, process, or characteristic “may”, “might”, or “could”
be included, that particular component, feature, structure, process, or characteristic
is not required to be included. If the specification refers to “a” or “an” element, this
does not mean there is only one of the described elements.

[0069] An embodiment is an implementation or example of the invention.

2% << 2% <<

Reference in the specification to “an embodiment,” “one embodiment,” “some
embodiments,” or “other embodiments” means that a particular feature, structure, or
characteristic described in connection with the embodiments is included in at least
some embodiments, but not necessarily all embodiments. The various appearances

2% <

of “an embodiment,” “one embodiment,” or “some embodiments” are not
necessarily all referring to the same embodiments. It should be appreciated that in
the foregoing description of exemplary embodiments of the invention, various
features of the invention are sometimes grouped together in a single embodiment,
figure, or description thereof for the purpose of streamlining the disclosure and

aiding in the understanding of one or more of the various inventive aspects.
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CLAIMS
What is claimed is:

1. An apparatus comprising;

an interface with a communication channel;

a transmitter coupled with the interface to transmit one or more data streams
via the interface;

a processing element, the processing element to receive one or more data
streams for transmission;

wherein, upon receiving a plurality of data streams for transmission of a first
type of data including a first data stream and a second data stream for
transmission of the first type of data, the processing element is to
select a first preamble for the first data stream and a second preamble
for the second data stream, wherein the first preamble is

distinguishable from the second preamble.

2. The apparatus of claim 1, wherein selecting the first preamble and the
second preamble includes selecting a preamble for each data stream that
identifies data being carried by the first data stream and the second data

stream.

3. The apparatus of claim 2, wherein the apparatus utilizes the first preamble in

a transmission of a single data stream of the first type.

4. The apparatus of claim 1, further comprising an encryption module, wherein
the encryption module is to encrypt the first data stream and not to encrypt
the second data stream, wherein the encryption module does not encrypt the
first preamble for the first data stream or the second preamble for the

second data stream.

5. The apparatus of claim 4, wherein the encryption module is an HDCP (High-

bandwidth Digital Content Protection) compatible element.
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10.

I1.

12.

13.

The apparatus of claim 1, further comprising a preamble selection element to
receive a selection signal to select a preamble for each data stream of the

plurality of data streams of the first type.

The apparatus of claim 6, wherein the preamble selection element is one of a
multiplexer to choose one or a plurality of inputs or a lookup table, wherein

the lookup table includes the plurality of preambles.

The apparatus of claim 1, wherein the communication channel is compatible
with HDMI™ (High Definition Multimedia Interface) or MHL™ (Mobile
High-definition Link).

The apparatus of claim 1, wherein the first type of data is one of video

content data and audio content data.

The apparatus of claim 9, where the first type of data is video data, the first
data stream being left channel 3D (three-dimensional) content data and the

second data stream being right channel 3D content data.

The apparatus of claim 9, wherein the first type of data is video data, the first
data stream being a first primary data stream and the second channel being a

second secondary data stream.

The apparatus of claim 1, wherein the apparatus is a mobile device.

An apparatus comprising;

an interface with a communication channel; and

a receiver coupled with the interface to receive a plurality of data streams of
a first type via the interface, each of the plurality of data streams of
the first type having a different preamble, the plurality of data
streams including a first data stream having a first preamble and a
second data stream having a second preamble, the first and second
data streams carrying a first type of data;

wherein the receiver is to:
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14.

15.

16.

17.

18.

determine the existence of the plurality of data streams of the first
type based on detection of the first preamble and second
preamble, and

handle each of the plurality of data streams according to the
preamble for each data stream, the first data stream being
handled in a first manner based on the first preamble and the
second data stream being handled in a second manner based

on the second preamble.

The apparatus of claim 13, wherein one or more of the plurality of data
streams of the first type are encrypted and the preambles of the one or more

of the plurality of data streams being encrypted.

The apparatus of claim 14, further comprising a decryption module for the

decryption of the one or more encrypted data streams.

The apparatus of claim 15, wherein the decryption module is an HDCP

(High-bandwidth Digital Content Protection) compatible element.

The apparatus of claim 13, wherein the communication channel is
compatible with HDMI™ (High Definition Multimedia Interface) or
MHL™ (Mobile High-definition Link).

A system comprising:

an interface with a communication channel; and

a receiver coupled with the interface to receive a plurality of data streams of
a first type via the interface, each of the plurality of data streams
having a separate preamble, the plurality of data streams including a
first data stream having a first preamble and a second data stream
having a second preamble, the first and second data streams carrying
a first type of data;

wherein the receiver is to:
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19.

20.

21.

22.

23.

determine the existence of the plurality of streams of the first type
based on detection of the first and second preamble, and

handle each of the plurality of data streams according to the
preamble for each data stream, the first data stream being
directed to a first element based on the first preamble and the
second data stream being directed to a second element based

on the second preamble.

The system of claim 18, wherein the receiver is a part of a port processor to
receive data via one or more ports, the one or more ports including a first

port for the interface.

The system of claim 18, wherein the first element is a television display to

display the first data stream.

The system of claim 18, wherein the first element is a part of the system and

the second element is external to the system.

The system of claim 21, wherein the second element is a second system

including a second receiver.

A method comprising:

obtaining a plurality of data streams to be transmitted via a single
interconnect, the plurality of data streams including a first data
stream and a second data stream, the first data stream and the second
date stream each containing a first type of data;

choosing a first preamble to identify the first data stream and a second
preamble to identify the second data stream, the first preamble and
the second preamble each having a predetermined number of clock
periods, the first and second preambles uniquely identifying the first
data stream and the second data stream among data streams of the
first type for transmission; and

transmitting via the single interconnect:
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24.

25.

26.

27.

28.

an element to identify the first type of data,

the first data stream, wherein the first data stream is preceded by the
first preamble, and

the second data stream, wherein the first data stream is preceded by

the second preamble.

The method of claim 23, wherein the first preamble and the second preamble

each include one or more symbols for an error correction mechanism.

The method of claim 23, wherein the first data stream is encrypted for

transmission, and wherein the first preamble is unencrypted.

The method of claim 23, wherein the plurality of data streams includes
three-dimensional (3D) data, the first data stream representing a first channel
of the 3D data and the second data stream representing a second channel of

the 3D data.

The method of claim 23, wherein transmitting the first data stream and the
second data stream includes merging the first data stream and the second

data stream together.

A method comprising:

receiving plurality of data streams via a single interconnect at a receiver, the
plurality of data streams including a designation to identify a first
type of data, each of the plurality of data streams of the first type
including a preamble having a predetermined number of clock
periods to identify each of the different data streams of the first type,
the preamble for each of the data streams of the first type being
unique among the plurality of data streams of the first type;

determining the existence of a plurality of data streams of the first type by
detecting the receipt of a plurality of preambles for the data streams

of the first type; and
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29.

30.

31.

32.

33.

handling each of the data streams of the first type according to the preamble

for the data stream.

The method of claim 28, further comprising separating the data streams of
the first type prior to handling each of the data streams of the first type

according to the preamble for the data stream.

The method of claim 28, wherein handling each of the data streams of the
first type includes decrypting a first data stream of the first type and not

decrypting a second data stream of the first type.

The method of claim 28, wherein handling each of the data streams of the
first type includes directing a first data stream to a first element and directing

a second data stream to a second element.

The method of claim 31, wherein the first element is a part of a first
apparatus or system including the receiver, and the second element is

external to the first apparatus or system.

A computer-readable medium having stored thereon data representing

sequences of instructions that, when executed by a processor, cause the

processor to perform operations comprising:

obtaining a plurality of data streams to be transmitted via a single
interconnect, the plurality of data streams including a first data
stream and a second data stream, the first data stream and the second
date stream each containing a first type of data;

choosing a first preamble to identify the first data stream and a second
preamble to identify the second data stream, the first preamble and
the second preamble each having a predetermined number of clock
periods, the first and second preambles uniquely identifying the first
data stream and the second data stream among data streams of the
first type for transmission; and

transmitting via the single interconnect:
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an element to identify the first type of data,

the first data stream, wherein the first data stream is preceded by the
first preamble, and

the second data stream, wherein the first data stream is preceded by

the second preamble.

34. A computer-readable medium having stored thereon data representing
sequences of instructions that, when executed by a processor, cause the
processor to perform operations comprising:
receiving plurality of data streams via a single interconnect at a receiver, the
plurality of data streams including a designation to identify a first
type of data, each of the plurality of data streams of the first type
including a preamble having a predetermined number of clock
periods to identify each of the different data streams of the first type,
the preamble for each of the data streams of the first type being
unique among the plurality of data streams of the first type;

determining the existence of a plurality of data streams of the first type by
detecting the receipt of a plurality of preambles for the data streams
of the first type; and

handling each of the data streams of the first type according to the preamble

for the data stream.
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