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HYBRID PROGRAM CHANGE FOR IP-ENABLED MULTIMEDIA
DEVICES

TECHNICAL FIELD
[0001] This disclosure relates to facilitating program change operations on

multimedia devices that have access to QAM services and IP services.

BACKGROUND
[0002] Multiple services operators (MSO) use community access television
(CATV) network infrastructure for carrying Motion Picture Experts Group (MPEG)
video signals and Internet protocol (IP) data signals, among other types. Originally all
MPEG digital video content was carried within broadcast Quadrature Amplitude
Modulated signals (QAMs). MSOs have begun to also offer some video content over
unicast IP data signals. A continuing issue for video services has been the time delay
from the selection of a video program until its display on the desired display device. It
is desirable to provide a method that reduces the potential delay experienced by a user

after the selection of a video program.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 is a block diagram illustrating an example system operable to
facilitate reduced program change times.

[0004] FIG. 2 is a block diagram illustrating an example multimedia device
operable to facilitate reduced program change times.

[0005] FIG. 3 is a block diagram illustrating an example media player operable to
facilitate reduced program change times.

[0006] FIG. 4 is a flowchart illustrating an example process operable to facilitate

reduced program change times.
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[0007] FIG. 5 is a component diagram illustrating an example multimedia device
operable to facilitate reduced program change times.
[0008] Like reference numbers and designations in the various drawings indicate

like elements.

DETAILED DESCRIPTION

[0009] In various embodiments, systems and methods disclosed herein can
operate to facilitate reduced channel change times for user-initiated program changes.
A variety of technical developments have led to increased time for program change
operations as perceived by end users. Many MSOs have changed their video
transmissions from analog video to digital video carried over QAM signals. For a
multimedia device, such as a set top box, to retrieve video content from a QAM signal, a
multistage process is used. The multistage process for retrieving video content from a
QAM signal includes the multimedia device tuning to the correct QAM signal, then
navigating the MPEG protocol to find the correct video and audio streams within the
QAM. After finding the correct streams, the device waits until the beginning of a group
of pictures to begin decoding the video signal. Once the device has begun decoding the
video signal, the device fills a buffer to a sufficient level before beginning to provide
video information to the display device to prevent any later delays from resulting in a
loss of video on the display. The amount of time for which a user waits to receive video
is dependent on the amount of time it takes for the multimedia device to complete each
step of the above multistage process.

[0010] Technology to deliver video over IP protocols is also being installed in
video delivery networks. Using broadband IP networks to deliver video can reduce the
amount of time used to access a new program because the program content can be sent
at many times the normal playout speed. But video over IP delivery is often restricted to

unicast delivery of video programs which can result in prohibitive amounts of network
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bandwidth consumption during peak usage periods. In various embodiments, systems
and methods of this disclosure can operate to improve the slow process of digital video
program changes.

[0011] FIG. 1 is a block diagram illustrating an example system 100 operable to
facilitate reduced program change times. In embodiments, a headend 105 can provide
video service(s) (e.g., video content received by a headend 105 from one or more linear
streaming video sources 110 or one or more fragmented linear video sources 115) to one
or more multimedia devices 120 in one or more subscriber groups (e.g., service
group(s)). Video services may be delivered from the headend 105 to a multimedia
device 120 through an access network 125.

[0012] In some embodiments, a headend 105 can deliver live television
programming (e.g., media streaming in real time from a television channel) to one or
more multimedia devices 120 using either QAM Video Transmitters 130 or IP Video
Transmission Systems 135. The multimedia device can provide video programming to
at least one media player 140. In embodiments, live television can include playback of a
record buffer associated with a buffered television channel, pay-per view channels, and
other types of content delivered from a headend 105 to one or more media players 140.
In embodiments, a headend 105 can deliver live television to one or more media players
140 using a fragmented linear video delivery in real time from a television channel.
[0013] In embodiments, a customer may access a live television stream with a
traditional set top box comprising a multimedia device 120 accessing QAM video
streams transmitted by a QAM modulator in the headend 105 for an embedded media
player 140 that in turn passes the video content to a television set. In embodiments, a
customer may access a live television stream with an IP video set top box comprising a
multimedia device 120 accessing fragmented video delivered over IP from a CMTS in
the headend 105 for an embedded media player 140 that in turn passes the video

content to the television set. In embodiments, other broadband access networks, such
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as fiber to the home, may utilize other equipment to deliver fragmented IP video. It
should be understood that other multimedia devices, such as a DSL gateway, may
receive QAM video streams or fragmented video streams.

[0014] It should be understood that fragmented video sources are generally not
constrained by the bit rate of the video stream. A fragment of a video stream may be
sent at any rate supported by the fragmented video source and the IP interface. In
contrast, linear streaming video sources are generally constrained to the bit rate of the
video stream.

[0015] FIG. 2 is a block diagram illustrating an example multimedia device 120
operable to facilitate reduced program change times. In embodiments, a multimedia
device 120 can include one or more tuners 200, a control module 205 (e.g., a processor),
one or more content data stores 210, and an IP interface 215.

[0016] In embodiments, linear video content from one or more streaming video
source(s) 110 of FIG. 1 can be received through one or more tuner(s) 200 via an interface
with a network 125 to a headend 105 of FIG. 1. As an example, where the multimedia
device 120 has more than one tuner 200, a customer can view content from a first
channel on a media player 140 connected to the multimedia device 120 while the
multimedia device 120 records content from a plurality of other channels. As another
example, where the multimedia device 120 has more than one tuner, the device can
record content from a number of channels equal to the number of tuners in the device.
It should be understood that a tuner 200 may be a single device used to capture
information related to a channel or program, or the tuner 200 may be a broadband
capture device with a demodulator that acts on a portion of the spectrum.

[0017] In embodiments, linear fragmented content from one or more linear
fragmented video source(s) 115 of FIG. 1 can be received through an IP interface 215 via
an interface with a network 125 from a headend 105 of FIG. 1. As an example, where

the multimedia device 120 has an embedded data over cable service interface



WO 2016/118379 PCT/US2016/013237

specification (DOCSIS) cable modem to receive IP video data, a customer can view
content from a first channel on a media player 140 connected to the multimedia device
120 while the multimedia device records content from a plurality of fragmented video
sources 115 of FIG. 1. As another example, where the multimedia device 120 has
enough bandwidth on its IP interface 215, the device can take content from a number of
fragmented video sources. It should be understood that the IP interface may be an
embedded DOCSIS cable modem, a fiber optical network terminal (ONT) or other
broadband access entity. For example, for a multimedia device attached to a CATV
hybrid fiber coaxial (HFC) network, a data over cable service interface specification
(DOCSIS) cable modem is appropriate while for a multimedia device attached to a
passive optical fiber network, an ONT is appropriate. Other implementations using
other broadband access networks may use other methods to extract the relevant channel
or program information from an IP network.

[0018] In embodiments, a control module 205 can receive video content from the
one or more tuners 200 or an IP interface 215. In embodiments, the control module 205
can instruct the one or more tuners 200 to tune to a specific channel. For example, the
control module 205 can instruct a tuner 200 to tune to a channel designated for live
viewing by a customer. As another example, the control module 205 can request the
linear fragmented video source 115 of FIG. 1 to begin providing video for a program
designated for recording by a customer. In embodiments, the control module 205 can
forward content from either source to a data store. For example, when a user
designates a program for recording or pauses a channel, the control module 205 can
forward content associated with the program to one or more content data stores 210. In
embodiments, upon receiving video content, the control module 205 can forward the
content to one or more media players. For example, when a customer requests to view
recorded content or live television, the control module 205 can forward content received

from a tuner 200 to a media player 140.
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[0019] In embodiments, a control module 205 can receive video content from an
IP interface 215. The control module 205 can convert the fragmented video stream to a
traditional Motion Picture Experts Group (MPEG) transport stream for communicating
with a media player 140. In embodiments, the control module 205 can relate a video
fragment with a program timestamp to a linear streaming program timestamp.

[0020] In embodiments, when a control module 205 receives a request to change
programs or to initiate a new viewing session, the control module can determine if the
new program is available via QAM delivery, IP delivery or both. In embodiments, the
control module 205 may consider if the requested program is already available to the
control module because of a previous request or if this is the first request for the
program. In embodiments, the control module 205 can switch between program
streams delivered by QAM or IP as it decides to forward content to a media player 140.
For example, digital video is encoded in segments called Group of Pictures (GoP). The
control module 205 may elect to stream data from a GoP delivered over the IP interface
to a media player 140 until the tuner 200 can provide the next GoP in time for the media
player’s consumption. In embodiments, the control module 205 may request at least
one fragment from the fragmented video source 115 of FIG. 1 that can be delivered
faster than real time, to allow the control module 205 to provide video content to the
media player 140 sooner than it would be available from the tuner 200.

[0021] FIG. 3 is a block diagram illustrating an example dependent media player
140 operable to facilitate reduced program change times. In embodiments, a media
player 140 can include, a video display control module 300 (e.g., a processor), a control
signal interface 310, and a multimedia device interface 320.

[0022] In embodiments, control signals can be communicated from a remote
control device 330 to a control signal interface 310. The control signals can operate to
provide requests from a customer to the video display control module 300 which can

communicate with the multimedia device 120 using the multimedia device interface
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320. The control module 205 of FIG. 2 can act based upon the requests received through
the control signal interface 310. For example, a customer can use a remote control
device 330 to communicate tuning designations (e.g., channel to tune to, channel to
record, etc.) to the control module via the control signal interface. In embodiments, the
video display control module 300 can forward video content received from a
multimedia device 120 to a display device 340.

[0023] In embodiments, a subscriber can initiate channel or program selection
using the remote control 330. For example, when a subscriber requests a program
change, that request is passed through the control signal interface to the video display
control module. The video display control module communicates with the control
module in the multimedia device 120 through the multimedia device interface. Within
the multimedia device 120, the control module may initiate two parallel processes,
requesting one or more fragments of the requested program from the linear fragmented
video source as well as directing a tuner to access the requested channel. A subscriber
will see the requested program begin when the re-formatted fragment reaches the
media player 140. The subscriber’s video feed can switch seamlessly to the tuner
version when the tuning process has completed.

[0024] FIG. 4 is a flowchart illustrating an example process 400 operable to
facilitate reduced program change times. The process 400 can start when a user selects
a program on a first multimedia player. In embodiments, the user can select a live
television program to view on a media player. In embodiments, the media player can
comprise any one of a set top box, a tablet, a laptop computer, or similar devices.

[0025] At 410, the multimedia device can receive a request to tune to a new
program from a user and initiate both a QAM tuning process as well as requesting at
least one fragment from the new program. For example, the user can use an input
device (e.g., remote control 330 of FIG. 3) associated with a media player 140 of FIG. 1 to

select a new program from an electronic program guide presented by the media player.
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The media player can communicate that request to a multimedia device (e.g.,
multimedia device 120 of FIG. 1). In embodiments, the new program might have been
selected by the user for an automatic recording. For example, the user can request that
all episodes of a program be recorded, leading the multimedia device to act on a
previously stored request for a recording.

[0026] At 420, the multimedia device can begin the process to retrieve the
requested program from a QAM transmission. It will be appreciated by those skilled in
the relevant art that the process for retrieving the requested program from a QAM
transmission may include various steps. The multimedia device may use narrow band
tuners, wideband tuners or full band capture tuners as well as other circuitry that is
part of the process for tuning to a QAM video channel to access the video program
material. For example, a tuner/demodulator system can gain QAM lock, then MPEG
packet synchronization. After that point, the MPEG transport stream may be recovered
and the MPEG table data may be analyzed to identify the particular program
elementary streams.

[0027] At 425, the multimedia device completes the tuning process and has an
MPEG stream available for use.

[0028] At 430, the multimedia device requests one or more fragments that
represent video of the requested program. Various IP protocols may be used to request
fragments within a fragmented video stream. In embodiments, the multimedia device
may use any protocol that can provide specific fragments of a specific program upon
request. The one or more fragments can be requested via an IP interface (e.g., IP
interface 215 of FIG. 2) responsive to instructions provided by a control module.

[0029] At 435, the multimedia device receives the requested fragment(s) through
an IP connection from a linear fragmented video source (e.g., linear fragmented video
source 115 of FIG. 1). In embodiments, the IP connection to the multimedia device can

include an embedded cable modem that communicates with a CMTS in a headend. In
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embodiments, the IP connection to the multimedia device can comprise an Optical
Network Termination unit, communicating with the multimedia device locally,
connected to an Optical Line Termination in the headend or central office.

[0030] At 440, the multimedia device may reformat the fragments into an MPEG
transport stream, mimicking the format that a program is delivered in from a QAM
transmission. A media player may be able to receive program information in any one
or more of a variety of formats, or it may be limited to receiving program information in
MPEG transport streams.

[0031] At 450, the multimedia device can provide the requested program to the
requesting media player. In embodiments, the multimedia device may be a gateway
and the media player may be an IP set top box. Alternatively, the multimedia device
and the media player may both be components within a single set top box.

[0032] At 460, the determination may be made whether step 450 has been
executed and the media player is using the fragment-sourced program content. The
determination whether step 450 has been executed and the media player is using the
fragment-sourced program content may be made, for example, by the multimedia
device. If the multimedia device’s IP interface connects to a broadband access network,
the process steps of 430 through 450 are generally faster than the process steps of 420
through 425. If step 450 has completed successfully before step 425, then the process
continues to step 470. If step 425 has completed before step 450, then the process
continues to step 480.

[0033] At 470, the multimedia device determines an appropriate cutover point
from the fragment-based stream of step 450 to the QAM-based stream of step 425. In
embodiments, the seamless switchover can be between GoPs, or coordinated in a
variety of other ways.

[0034] At 480, the multimedia device switches the media player to the QAM-

sourced stream. Switching the media player to the QAM-sourced stream can be
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facilitated utilizing the seamless cutover point determined in step 470. If step 460
determined the media player was not receiving the requested program stream, then the
step of switching will be simplified to directing the requested QAM-based program
stream to the media player.

[0035] FIG. 5 is a component diagram of an example device 500 operable to
facilitate pausing playback of recorded or live television on a multimedia player and
resuming playback from the pause point on the same or a different multimedia player.
The device 500 can include a processor 510, a memory 520, a storage device 530, and an
input/output device 540. Each of the components 510, 520, 530, and 540 can, for
example, be interconnected using a system bus 550. The processor 510 can be capable of
processing instructions for execution within the device 500. In one implementation, the
processor 510 can be a single-threaded processor. In another implementation, the
processor 510 can be a multi-threaded processor. The processor 510 can be capable of
processing instructions stored in the memory 520 or on the storage device 530.

[0036] The memory 520 can store information within the hardware configuration
of the device 500. In one implementation, the memory 520 can be a computer-readable
medium. In one implementation, the memory 520 can be a volatile memory unit. In
another implementation, the memory 520 can be a non-volatile memory unit.

[0037] In embodiments, the storage device 530 can be capable of providing mass
storage for the device 500. In one implementation, the storage device 530 can be a
computer-readable medium. In various different implementations, the storage device
530 can, for example, include a hard disk device, an optical disk device, flash memory
or some other large capacity storage device. In embodiments, the storage device 530
can be a DVR or PVR.

[0038] The input/output device 540 can provide input/output operations for the
device 500. In embodiments, the input/output device can include driver devices

configured to receive input data from and send output data to a media player 140. In
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embodiments, the input/output device can include driver devices configured to receive
input data from and send output data to a headend 105. In another implementation, the
input/output device can include driver devices configured to receive input data from
and send output data to a plurality of dependent set-top boxes or multimedia players
140.

[0039] Those skilled in the art will appreciate that the invention improves user
experience when changing programs or beginning a new viewing session. Moreover,
the invention improves the flexibility of the video delivery system by allowing multiple
video delivery mechanisms to be advantageously utilized.

[0040] The methods, systems, and apparatuses described in this disclosure
enable more rapid program change than a simple digital QAM set top box can achieve
alone. Moreover, the subject matter of this disclosure enables efficient use of the
continuing presence of QAM transmission of popular video programming. In
embodiments, a multimedia device, such as a gateway, may utilize multiple
transmission methods to provide rapid channel change performance to connected
media players, such as IP set top boxes. Further, in embodiments, a single device can
include a multimedia device as well as a media player and utilize this method of rapid
program change.

[0041] The subject matter of this disclosure, and components thereof, can be
realized by instructions that upon execution cause one or more processing devices to
carry out the processes and functions described above. Such instructions can, for
example, comprise interpreted instructions, such as script instructions, e.g., JavaScript
or ECMAScript instructions, or executable code, or other instructions stored in a
computer readable medium.

[0042] Implementations of the subject matter and the functional operations
described in this specification can be provided in digital electronic circuitry, or in

computer software, firmware, or hardware, including the structures disclosed in this
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specification and their structural equivalents, or in combinations of one or more of
them. Embodiments of the subject matter described in this specification can be
implemented as one or more computer program products, i.e., one or more modules of
computer program instructions encoded on a tangible program carrier for execution by,
or to control the operation of, data processing apparatus. The tangible program carrier
can be a computer readable medium. The computer readable medium can be a machine
readable storage device, a machine readable storage substrate, a memory device, or a
combination of one or more of them.

[0043] The term “system processor” encompasses all apparatus, devices, and
machines for processing data, including by way of example a programmable processor,
a computer, or multiple processors or computers. The system processor can include, in
addition to hardware, code that creates an execution environment for the computer
program in question, e.g., code that constitutes processor firmware, a protocol stack, a
database management system, an operating system, or a combination of one or more of
them.

[0044] A computer program (also known as a program, software, software
application, script, or code) can be written in any form of programming language,
including compiled or interpreted languages, or declarative or procedural languages,
and it can be deployed in any form, including as a stand-alone program or as a module,
component, subroutine, or other unit suitable for use in a computing environment. A
computer program does not necessarily correspond to a file in a file system. A program
can be stored in a portion of a file that holds other programs or data (e.g., one or more
scripts stored in a markup language document), in a single file dedicated to the
program in question, or in multiple coordinated files (e.g., files that store one or more
modules, sub programs, or portions of code). A computer program can be deployed to
be executed on one computer or on multiple computers that are located at one site or

distributed across multiple sites and interconnected by a communication network.
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[0045] The processes and logic flows described in this specification are
performed by one or more programmable processors executing one or more computer
programs to perform functions by operating on input data and generating output
thereby tying the process to a particular machine (e.g., a machine programmed to
perform the processes described herein). The processes and logic flows can also be
performed by, and apparatus can also be implemented as, special purpose logic
circuitry, e.g., an FPGA (field programmable gate array) or an ASIC (application
specific integrated circuit).

[0046] Processors suitable for the execution of a computer program include, by
way of example, both general and special purpose microprocessors, and any one or
more processors of any kind of digital computer. Generally, a processor will receive
instructions and data from a read only memory or a random access memory or both.
The elements of a computer typically include a processor for performing instructions
and one or more memory devices for storing instructions and data. Generally, a
computer will also include, or be operatively coupled to receive data from or transfer
data to, or both, one or more mass storage devices for storing data, e.g., magnetic,
magneto optical disks, or optical disks. However, a computer need not have such
devices. Moreover, a computer can be embedded in another device, e.g., a mobile
communications device, a telephone, a cable modem, a set-top box, a mobile audio or
video player, or a game console, to name just a few.

[0047] Computer readable media suitable for storing computer program
instructions and data include all forms of non-volatile memory, media and memory
devices, including by way of example semiconductor memory devices, e.g., EPROM,
EEPROM, and flash memory devices; magnetic disks, e.g., internal hard disks or
removable disks; magneto optical disks; and CD ROM and DVD ROM disks. The
processor and the memory can be supplemented by, or incorporated in, special purpose

logic circuitry.
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[0048] To provide for interaction with a user, embodiments of the subject matter
described in this specification can be operable to interface with a computing device
having a display, e.g., a CRT (cathode ray tube) or LCD (liquid crystal display) monitor,
for displaying information to the user and a keyboard and a pointing device, e.g., a
mouse or a trackball, by which the user can provide input to the computer. In
embodiments, a remote control (e.g., a device using infrared or radio frequency signals)
can be used to provide for interaction with a user. Other kinds of devices can be used
to provide for interaction with a user as well; for example, feedback provided to the
user can be any form of sensory feedback, e.g., visual feedback, auditory feedback, or
tactile feedback; and input from the user can be received in any form, including
acoustic, speech, or tactile input.

[0049] While this specification contains many specific implementation details,
these should not be construed as limitations on the scope of any invention or of what
may be claimed, but rather as descriptions of features that may be specific to particular
embodiments of particular inventions. Certain features that are described in this
specification in the context of separate embodiments can also be implemented in
combination in a single embodiment. Conversely, various features that are described
in the context of a single embodiment can also be implemented in multiple
embodiments separately or in any suitable subcombination. Moreover, although
features may be described above as acting in certain combinations and even initially
claimed as such, one or more features from a claimed combination can in some cases be
excised from the combination, and the claimed combination may be directed to a
subcombination or variation of a subcombination.

[0050] Similarly, while operations are depicted in the drawings in a particular
order, this should not be understood as requiring that such operations be performed in
the particular order shown or in sequential order, or that all illustrated operations be

performed, to achieve desirable results. In certain circumstances, multitasking and
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parallel processing may be advantageous. Moreover, the separation of various system
components in the embodiments described above should not be understood as
requiring such separation in all embodiments, and it should be understood that the
described program components and systems can generally be integrated together in a
single software product or packaged into multiple software products.

[0051] Particular embodiments of the subject matter described in this
specification have been described. Other embodiments are within the scope of the
following claims. For example, the actions recited in the claims can be performed in a
different order and still achieve desirable results, unless expressly noted otherwise. As
one example, the processes depicted in the accompanying figures do not necessarily
require the particular order shown, or sequential order, to achieve desirable results. In

embodiments, multitasking and parallel processing may be advantageous.
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CLAIMS
What is claimed is:

1. A method comprising:
receiving a request for multimedia content;
requesting one or more fragments associated with the multimedia content
initiating a process to receive the multimedia content through a QAM
transmission; and
providing the multimedia content using the one or more fragments at least until
the process to receive the multimedia content through the QAM

transmission is complete.

2. The method of claim 1 further comprising;:
formatting the multimedia content of the one or more fragments to comply with

a continuous streaming format.

3. The method of claim 1 wherein:

the multimedia content is provided over an internet protocol connection from a

multimedia content server.

4. The method of claim 1, further comprising;:

completing the process of receiving the multimedia content through the QAM
transmission;

determining a seamless cutover point between the content as received through
the QAM transmission and the content as provided through the one or more fragments;
and

switching the program stream source from the one or more fragments to the

QAM transmission based at least in part on the seamless cutover determination.
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5. The method of claim 4 wherein determining a seamless cutover point comprises:

determining a ending timestamp for the current group of pictures playing from

fragmented content;
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determining starting timestamps for each group of pictures received from the

QAM transmission; and,

selecting a seamless cutover point when said ending timestamp is within a set

time limit of a starting timestamp.

6. An apparatus, comprising:
one or more tuners configured to receive continuous streaming content from one
or more QAM channels;
one or more interfaces configured to communicate with at least one multimedia
server and to receive fragmented multimedia content;
a processor configured to:
control the one or more tuners,
request one or more fragments associated with the multimedia content,
and
reformat fragments associated with the multimedia content into a
continuous streaming format;
one or more interfaces configured to be used to:
receive a user request for multimedia content, and
output the requested multimedia content to a media player, wherein the
content is taken from the one or more fragments; and
storage configured to buffer multimedia content from the one or more tuners at
least until a seamless cutover is made from the fragmented content to the continuous

streaming content.

7. The method of claim 6 wherein the processor is further configured to:
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request the one or more fragments from a multimedia content server over an

internet protocol connection.

8. The method of claim 6, the processor further configured to:

determine a seamless cutover point between the content as received through the
QAM transmission and the content as provided through the one or more fragments;
and

switch the program stream source from the one or more fragments to the QAM

transmission based at least in part on the seamless cutover determination.

9. The method of claim 8 wherein the processor determining a seamless cutover point
comprises:

determining a ending timestamp for the current group of pictures playing from

fragmented content;

determining starting timestamps for each group of pictures received from the

QAM transmission; and,

selecting a seamless cutover point when said ending timestamp is within a set

time limit of a starting timestamp.

10. One or more computer readable media having instructions operable to cause one or
more processors to perform the operations comprising:
receiving a request to provide multimedia content comprising a first program;
identifying a first tuner that can access said first program;
directing said first tuner to access said first program;
identifying a video server that can provide at least a portion of said first program
over an IP interface;

requesting from said video server at least a portion of said first program; and
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outputting the said first program as requested from whichever source can first

supply the content.

11. The one or more computer-readable media of claim 10, having instructions further
operable to cause the one or more processors to perform the operations comprising;:
formatting the video content received over an IP interface into a continuous

streaming format.

12. The one or more computer-readable media of claim 10, having instructions further
operable to cause the one or more processors to perform the operations comprising;:
causing the video output to seamlessly transition from the IP video source to the

tuner source if the IP video source was the first source to provide the desired content.

20



WO 2016/118379 PCT/US2016/013237
1/5

Media Player

140" I

Multimedia Device

120" 0

Access Network

125 i

Linear Streaming QAM Video T P }Jn%fe? Linear Fragmenied
, L ransmission je—j—— . ;
Video Source(s) Transmitier Video Source(s)
Systems ‘
110 130~ 135 15~
Headend

105" v N
FIG. 1



WO 2016/118379 PCT/US2016/013237
2/5

Multimedia Devics

Content Data
Store(s)

125 140 -
: 205§ ] preee—
S — Tuner(s} 4—1-’ :
Access gf?f?g -t Media Player
Network 200 - ogue
I----i-» IP Interface 4—-—T
2157
120

FIG. 2



WO 2016/118379 PCT/US2016/013237

3/5
- 340
[ i
e
Video
Signals
300
Video Display o ,
Contral Signal _
Control  fedet = ~R"‘ o8
Module BN
7310 3
300 - §§§
Multimedia - 330
Davice
intetface
4 140
Multimedia
Device
120

FIG. 3



WO 2016/118379

4/5

40~

PCT/US2016/013237

media player

Receive request 1o tune to a new program from

420

Begin process to access reguested
new program from a QAM
transmission

425 i

New program siream acquisition
conplete,

F.....

s media player already receiving
fragment-based siream?

460 -

No

430

Request burst of at least one
fragment of requested program

435 -~

Receive fragmeni(s) of requested
program

required

Reformat fragment(s} info stream, if I

450 ~, l

,,,,,,,,,,, wo-

Determine seamless culover l

point
430 - +

Provide requested program fo media
player using fragment-sourced
stream

Switch media player to QAM-
sourced stream

400



WO 2016/118379 PCT/US2016/013237

5/5
s <@
= P
i w2
= :
m ¥
. a3 {“
3
o -

Input/Output

530

Processor
Data
Storage
Unit
FIG. 5




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2016/013237

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4N21/438 HO4N21/44
ADD.

HO4N21/61

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO4N

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

2,5,6,7,8

12 June 2014 (2014-06-12)

figure 2

X US 2007/192812 Al (PICKENS JOHN [US] ET
AL) 16 August 2007 (2007-08-16)
paragraphs [0065] - [0068]; figures

X US 2014/165121 A1 (DANG NIEM [US] ET AL)

paragraph [0048] - paragraph [0065];

1-12

1-12

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

2 May 2016

Date of mailing of the international search report

10/05/2016

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Marzal-Abarca, X

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2016/013237

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X REQUIREMENTS GROUP: "Use Cases for MPEG
Media Transport (MMT)",

3GPP2 DRAFT; 29N114534, 3RD GENERATION
PARTNERSHIP PROJECT 2, 3GPP2, 2500 WILSON
BOULEVARD, SUITE 300, ARLINGTON, VIRGINIA
22201 ; USA

vol. TSGC

12 September 2010 (2010-09-12), pages
1-12, XP062175719,

Retrieved from the Internet:
URL:http://ftp.3gpp2.0rg/TSGC/Working/2010
/2010-09-Fukuoka/TSG-C-2010-09-Fukuoka/WG1
/10 08 12 Telecon/

[retrieved on 2010-09-12]

Section 3.5.3. Switching between broadcast
and broadband channels

X "DVB work on Internet-TV Content Delivery
including Adaptive Streaming ;20100507 DVB
prez for ETSI MCD #6 VO1",

ETSI DRAFT; 20100507 DVB PREZ FOR ETSI MCD
#6 VO1, EUROPEAN TELECOMMUNICATIONS
STANDARDS INSTITUTE (ETSI), 650, ROUTE DES
LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS ;
FRANCE,

vol. zArchive, 8 June 2010 (2010-06-08),
pages 1-19, XP014179376,

[retrieved on 2010-06-08]

page 12 - page 13

1-12

1-12

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2016/013237
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2007192812 Al 16-08-2007 US 2007192812 Al 16-08-2007
WO 2007095478 A2 23-08-2007
US 2014165121 Al 12-06-2014  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report

