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DIGITAL VIDEO RECORDER PROGRAM TO
MOBILE DEVICE

BACKGROUND

[0001] Program service providers, such as television ser-
vice providers, offer users an array of programs to view and
record. For example, set top boxes allow users to record
programs based on a digital video recorder (DVR) service.
The set top boxes include storage media (e.g., hard drives) to
store the recorded programs.

DESCRIPTION OF THE DRAWINGS

[0002] FIG. 1 is a diagram illustrating an exemplary envi-
ronment in which an exemplary embodiment of DVR pro-
gram to mobile device may be implemented;

[0003] FIGS. 2A-2C are diagrams illustrating exemplary
environments in which exemplary scenarios pertaining to
DVR program to mobile device are described;

[0004] FIG. 3 is a diagram illustrating exemplary compo-
nents of a device that may correspond to one or more of the
devices previously depicted; and

[0005] FIG. 4 is a flow diagram illustrating an exemplary
process pertaining to DVR program to mobile device.

DETAILED DESCRIPTION

[0006] The following detailed description refers to the
accompanying drawings. The same reference numbers in dif-
ferent drawings may identify the same or similar elements.
[0007] The term “DVR program” includes video and/or
audio content, multimedia content, and digital content (e.g.,
DVR content, etc.).

[0008] According to an exemplary embodiment, a program
delivery system includes a customer premises device that
stores DVR programs on behalf of a user. The customer
premises device provides a DVR service and stores the DVR
programs in a format that is incompatible with a mobile
device. According to an exemplary embodiment, the cus-
tomer premises device provides a DVR program to a network
device in response to a triggering event. For example, the
triggering event may be when the user enters his/her resi-
dence or some other user-configured triggering event. In
response to obtaining the DVR program, the network device
transcodes the DVR program into a format that is compatible
with the mobile device. The mobile device obtains the DVR
program from the network device. For example, the mobile
device may download or receive a stream of the DVR pro-
gram.

[0009] According to an exemplary embodiment, a program
delivery system includes a network device that stores DVR
programs on behalf of users. According to an exemplary
embodiment, a user indicates, via a mobile device, a user
preference as to which DVR programs the user wishes to
obtain from the network device. The network device stores
only those DVR programs indicated by the user preference. In
this way, the number of DVR programs stored by the network
device is reduced. For example, a user may decide to store
some DVR programs on a customer premises device (e.g., a
set top box) and other DVR programs on the network device.
According to an exemplary use case, when a user with the
mobile device enters his/her residence, the mobile device
automatically syncs up with the network device to download
or stream the DVR program that is stored by the network
device according to the user preference.
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[0010] According to an exemplary embodiment, a program
delivery system includes a network device that stores DVR
programs on behalf of users. According to an exemplary
embodiment, the network device stores a pool of DVR pro-
grams in which a single copy of each DVR program is stored.
The network device stores multiple copies of the DVR pro-
gram only if the network device receives simultaneous
requests for the same DVR program from multiple mobile
devices. In other words, the network device stores a copy of a
DVR program for each active user requesting to download or
stream the DVR program.

[0011] According to an exemplary embodiment, a program
delivery system includes a network device that stores DVR
programs on behalf of users. According to an exemplary
embodiment, the network device stores a pool of DVR pro-
grams in which a single copy of each program is stored for all
users. In response to a user request, via a mobile device, the
network device generates a copy of the DVR program and
streams, downloads, or side-loads that copy of the DVR pro-
gram to the mobile device. Upon completion of the streaming,
downloading, or side-loading, the generated copy of the DVR
program is deleted.

[0012] According to an exemplary embodiment, a program
delivery system includes a network device that stores DVR
programs on behalf of users. According to an exemplary
embodiment, the network device stores a number of copies of
the DVR programs in correspondence to a number of users
that have enabled the DVR program to mobile device service.
Upon completion of a stream or a download, the copy of the
DVR program is deleted from the network device.

[0013] While exemplary embodiments provided in this
description may be implemented based on the use of a par-
ticular network architecture, platform, etc., such implemen-
tations are not intended to be restrictive or provide an exhaus-
tive treatment, as such. In other words, the embodiments
described herein may be implemented using other suitable
network architectures, platforms, etc., which may not be spe-
cifically described.

[0014] FIG. 1 is a diagram illustrating an exemplary envi-
ronment in which an exemplary embodiment of DVR pro-
gram to mobile device may be implemented. As illustrated in
FIG. 1, environment 100 includes network 105 and customer
premises 150-1 through 150-N (also referred to collectively
and individually as customer premises 150). Network 105
includes a national distribution site 110, regional distribution
sites 115-1 through 115-X, in which X>1 (also referred to
collectively as regional distribution sites 115 or individually
as regional distribution site 115), and local distribution sites
120-1 through 120-Z, in which Z>1 (also referred to collec-
tively as local distribution sites 120 or individually as local
distribution site 120). Customer premises 150 include inter-
face devices 160-1 through 160-N, in which N>1 (also
referred to collectively as interface devices 160 or individu-
ally as interface device 160) and user devices 165-1 through
165-W, in which W>1 (also referred to collectively as user
devices 165 or individually as user device 165).

[0015] Thenumber of devices, the number of networks, and
the configuration in environment 100 are exemplary and pro-
vided for simplicity. According to other embodiments, envi-
ronment 100 may include additional devices, fewer devices,
different devices, and/or differently arranged devices, than
those illustrated in FIG. 1. Additionally, or alternatively, envi-
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ronment 100 may include an additional network and/or a
differently arranged network than the network illustrated in
FIG. 1.

[0016] According to other embodiments, a single device in
FIG. 1 may be implemented as multiple devices. For example,
interface device 160 may be implemented as multiple
devices. Additionally, or alternatively, according to other
embodiments, multiple devices may be implemented as a
single device. For example, interface device 160 and user
device 165 may be implemented as a single device. A device
may be implemented according to a centralized computing
architecture, a distributed computing architecture, or a cloud
computing architecture. Additionally, a device may be imple-
mented according to one or multiple network architectures
(e.g., a client device, a server device, a peer device, a proxy
device, or a combination thereof). Also, according to other
embodiments, one or more functions and/or processes
described as being performed by a particular device may be
performed by a different device, or some combination of
devices, which may or may not include the particular device.

[0017] Environment 100 may be implemented to include
wired and/or wireless connections among the devices and the
network illustrated. A connection may be direct, or indirect
and involve intermediary device(s) and/or network(s) not
illustrated in FIG. 1.

[0018] Network 105 includes a network that provides the
functionality of DVR program to mobile device, as described
herein. Network 105 may include a network that distributes or
makes available programs. For example, according to an
exemplary embodiment, network 105 may be implemented as
atelevision distribution network (e.g., a terrestrial-based net-
work, etc.). Network 105 may include or connect to other
network(s) that provide other services, such as a mobile ser-
vice or an Internet service. For example, network 105 may
include or connect to a mobile network or the Internet.

[0019] National distribution site 110 includes devices to
distribute programs to a national area. Regional distribution
site 115 includes devices to distribute programs to a regional
area. Local distribution site 120 includes devices to distribute
programs to a local area. For example, national distribution
site 110 may be implemented as a super headend; regional
distribution site 115 may be implemented as a video hub
office; and/or local distribution site 120 may be implemented
as a video switching office. National distribution site 110,
regional distribution site 115, and/or local distribution site
120 may include various devices, such as, for example, media
servers, search servers, load balancers, databases, and trans-
port devices (e.g., routers, switches, etc.). Alternatively,
national distribution site 110, regional distribution site 115,
and/or local distribution site 120 may be implemented as
other types of infrastructures (e.g., satellite distribution,
stand-alone, etc.), which may or may not include national,
regional, and/or local sites that provide, for example, program
acquisition (e.g., a content center), program processing, and
program distribution.

[0020] According to an exemplary embodiment, national
distribution site 110, regional distribution site 115, and/or
local distribution site 120 include(s) one or multiple network
devices including functionality pertaining to a DVR program
to mobile device service, as described herein. According to
other embodiments, the one or multiple network devices may
reside outside of sites 110, 115, and/or 120, belong to a
network other than network 105, etc.
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[0021] Each customer premises 150 corresponds to a loca-
tion where a customer receives service from network 105. For
example, the customer may receive service at home, at work,
or at another location.

[0022] Interface device 160 includes a device that commu-
nicates with network 105 to receive programs. Interface
device 160 provides the programs to user devices 165. By way
of example, interface device 160 may be implemented as a
media server device or a set top box. A set top box may be
implemented as a client device, a thin client device, a con-
verter box, a program receiver device, a server device, a peer
device, a tuner device, and/or a digibox. According to an
exemplary implementation, interface device 160 is capable of
recording and storing programs for users in accordance with
a DVR service. According to an exemplary embodiment,
interface device 160 includes functionality pertaining to a
DVR program to mobile device service, as described herein.
[0023] User device 165 includes a device that communi-
cates with interface device 160, network 105, and/or con-
sumes programs (including DVR programs). For example,
user device 165 may be implemented as a television, a mobile
device (e.g., a smartphone, a tablet device, a personal digital
assistant (PDA), a personal communication system (PCS), a
vehicular communication system, etc.), a computer (e.g., a
desktop computer, a laptop computer, a palmtop computer, a
netbook, etc.), a game system (e.g., a PS3® device, etc.), or
other types of user devices capable of receiving programs.
[0024] FIG. 2A is adiagram illustrating an exemplary envi-
ronment in which an exemplary scenario pertaining to DVR
program to mobile device is described. As illustrated, accord-
ing to an exemplary embodiment, network 105 includes an
application server device 205. Application server device 205
performs DVR program to mobile device processes, as
described herein. By way of example, application server
device 205 may be implemented as a computer or other suit-
able network device. Application server device 205 may
reside outside of national distribution site 110, regional dis-
tribution sites 115, and local distribution sites 120, or may be
implemented as a network device within one or more of the
distribution sites. Alternatively, application server device 205
may not be a part of network 105. For example, application
server device 205 may be a Web device in the Internet or a
device in a cloud.

[0025] As further illustrated, at customer premises 150,
interface device 160 (e.g., set top box 160) is connected to
user device 165-1 (e.g., television 165-1). Customer premises
150 also includes user device 165-2 (e.g., mobile device
165-2). According to an exemplary embodiment, mobile
device 165-2 includes a mobile DVR application. When
executed, the mobile DVR application provides a user with
various interfaces and functionalities, as described herein.
According to an exemplary implementation, mobile device
165-2 may communicate with application server device 205
via a wireless router 210 or via mobile network 215.

[0026] According to an exemplary scenario, assume that a
user is carrying mobile device 165-2 and enters his/her resi-
dence (e.g., customer premises 150). Also assume that the
mobile DVR application is running in the background on
mobile device 165-2.

[0027] According to this scenario, assume that set top box
160 is a legacy device that stores DVR programs that have
been recorded (e.g., based ona DVR service) on behalf of the
user in a format that is incompatible with mobile device
165-2. By way of example, set top box 165-2 stores the
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programs in a Moving Picture Experts Group 2 (MPEG-2)
format and mobile device 165-2 needs the DVR programs to
beinan H.264 format to allow mobile device 165-2 to provide
the DVR programs to the user.

[0028] According to an exemplary implementation, when
the user enters his/her residence, the mobile DVR application
detects wireless router 210 (e.g., a WiFi network of customer
premises 150). In response to this detection, the mobile DVR
application generates and transmits a DVR request to appli-
cation server device 205.

[0029] According to an exemplary implementation, the
DVR request includes information that indicates a compatible
format for mobile device 165-2 to consume the DVR pro-
grams stored by set top box 160. For example, the DVR
request includes information to indicate that the compatible
program format for mobile device 165-2 is H.264. The DVR
request includes information that indicates a DVR program
(e.g., one or multiple DVR programs) to be provided to
mobile device 165-2. The DVR request may also include
other information pertaining to mobile device capabilities
(e.g., display size, display resolution, audio capabilities,
operating system (OS), media player, etc.).

[0030] According to other implementations, the DVR
request may not include certain types of information. For
example, application server device 205 may obtain mobile
device capability information and format information during
a setup process for the DVR program to mobile device ser-
vice. Application server device 205 stores this information
(e.g., in a database or a data structure). The information may
be mapped to an equipment identifier that uniquely identifies
mobile device 165-2 or log-in information.

[0031] According to an exemplary embodiment, when
application server device 205 receives the DVR request,
application server device 205 generates and transmits a DVR
request to set top box 160. The DVR request may include
program information identifying the DVR program to be
provided by set top box 160. When received by set top box
160, the DVR request causes set top box 160 to automatically
provide the DVR program to application server device 205.
As application server device 205 receives the DVR program,
application server device 205 transcodes the DVR program
into a format compatible with mobile device 165. For
example, application server device 205 transcodes the DVR
program from the MPEG-2 format to the H.264 format.
Application server device 205 downloads or streams the
transcoded DVR program to mobile device 165-2 via wireless
router 210. Upon completion of a download process, the
mobile DVR application generates a message that the down-
load is complete and that the DVR program is available. The
mobile DVR application causes the message to be displayed
on a display of mobile device 165-2.

[0032] According to another exemplary implementation,
when the user enters his/her residence, the mobile DVR appli-
cation recognizes the location of the user. For example,
mobile device 165-2 may include a GPS receiver. Alterna-
tively, other location-aware methods may be implemented
and the mobile DVR application may obtain the location
information. As described further below, according to an
exemplary embodiment, the mobile DVR application pro-
vides a user interface to allow the user to set a user preference.
For example, a user preference may include the address/
coordinates of a location that causes a DVR program to
mobile device service to initiate.
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[0033] In a manner similar to that previously described,
upon obtaining the location information, the mobile DVR
application generates and transmits a DVR request to appli-
cation server device 205 via mobile network 215. When
application server device 205 receives the DVR request,
mobile device 165-2 receives the DVR program, as previ-
ously described.

[0034] According to an exemplary embodiment, the mobile
DVR application provides a user interface to allow the user to
configure various parameters pertaining to the DVR program
to mobile device service. For example, as previously
described, the mobile DVR application allows the user to
store locations. A location may be used by the mobile DVR
application as a triggering mechanism to initiate or invoke the
DVR program (e.g., by generating and transmitting a DVR
request) to mobile device service. According to another
implementation, the mobile DVR application allows the user
to store times (e.g., date, day, hour, etc.) or time windows
(e.g., 12:00 p.m.-1:00 p.m., etc.) to serve as a triggering
mechanism, or acombination of time and location (e.g., Mon-
day, Aug. 8, 2012, 7:30 a.m., Greenville subway station).
[0035] According to an exemplary embodiment, the mobile
DVR application allows the user to store preferences pertain-
ing to the DVR programs to be downloaded. For example, the
user may use a DVR service to record various types of pro-
grams. However, the user may wish to view only certain
programs on mobile device 165-2. The user may specity the
programs that the user wishes to be consumed on mobile
device 165-2. As an example, the user schedules a recording
of'a program via settop box 160. The set top box 160 provides
auser interface that allows the user to designate a program for
mobile device consumption.

[0036] According to an exemplary implementation, set top
box 160 uses this information to select the appropriate DVR
program to provide application server device 205 when set
top box 160 receives a DVR request. Alternatively, as previ-
ously described, mobile device 165-2 may provide this infor-
mation to application server device 205 in the DVR request,
and in turn, application server 205 identifies the DVR pro-
gram in the DVR request to set top box 160. According to yet
another exemplary implementation, when the user designates
a program for mobile device consumption, set top box 160
generates and transmits a DVR request that includes DVR
scheduling information (e.g., day, time, program identifier) to
application server device 205. In response to receiving the
DVR request, application server device 205 records,
transcodes, and stores the DVR program. When application
server device 205 receives a DVR request from mobile device
165-2, application server device 205 provides the DVR pro-
gram to mobile device 165-2.

[0037] According to an exemplary implementation, the
mobile DVR application selects the format suitable for
mobile device 165-2. For example, during a setup process, the
mobile DVR application automatically determines the capa-
bilities of mobile device 165-2 and/or based on prompts to
and answers from a user, via a user interface, regarding the
capabilities of mobile device 165-2, determines the capabili-
ties of mobile device 165-2. The mobile DVR application
selects the appropriate format for DVR programs based on
this determination.

[0038] According to an exemplary embodiment, the mobile
DVR application stores a user preference pertaining to
whether the program is to be streamed or downloaded. When
the DVR program to mobile device service is invoked, the
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DVR request may include information indicating whether the
program is to be downloaded or streamed to mobile device
165-2. According to another embodiment, application server
device 205 stores the user preference.

[0039] According to an exemplary embodiment, the mobile
DVR application allows the user to store a DVR program
queue pertaining to the DVR programs to be downloaded or
streamed. For example, the mobile DVR application provides
auser interface to allow the user to manage the order in which
DVR programs are downloaded or streamed. The mobile
DVR application may generate and transmit a DVR program
queue update request to application server device 205. The
mobile DVR application updates the DVR program queue
based on receiving a DVR program queue update response
from application server device 205. The mobile DVR appli-
cation adds newly available DVR programs to the bottom of
the DVR program queue and flags these DVR programs. In
this way, the user is alerted as to which DVR programs have
been managed and which DVR programs have not been man-
aged by the user.

[0040] According to an exemplary embodiment, the mobile
DVR application may use a user preference to determine
whether to allow the downloading of a DVR program. By way
of example, the mobile DVR application may store a user
preference pertaining to the amount of storage allocated to
store DVR programs on mobile device 165-2. In this way, the
user may set a limit as to the amount of storage for DVR
programs. By way of example, if the allocated storage space
usage is below a certain threshold value (e.g., a percentage of
the total storage space allocated), the mobile DVR applica-
tion invokes the DVR program to mobile device service.
However, if the allocated storage space usage is above a
threshold value, the mobile DVR application obtains from
application server device 205, if not already known, informa-
tion as to whether an available DVR program is to be down-
loaded or streamed. For example, the mobile DVR applica-
tion generates and transmits a DVR query. If the available
DVR program is to be streamed, then the allocated storage
space limit is rendered moot. However, if the available DVR
program is to be downloaded, the mobile DVR application
may prevent the download from occurring. For example, the
mobile DVR application generates and transmits a DVR
refusal that indicates a DVR program is not to be downloaded
due to a storage limit user preference. Alternatively, the
mobile DVR application may generate a user interface that
warns the user that the storage space limit may be exceeded.
The user may then override the limit, change the limit, request
to stream the DVR program, or confirm that no further DVR
programs are to be downloaded.

[0041] The cost associated with the storage and the man-
agement of the storage for a network-based DVR service can
be tremendous. For example, a service provider that provides
nationwide television service and a DVR service may be
subject to recording and storing a million or more copies of a
program (e.g., one copy for each DVR request). Given the
number of DVR requests and programs to record and store,
such a load may tax the service provider’s network resources.
[0042] FIG. 2B is a diagram illustrating an exemplary envi-
ronment in which an exemplary scenario pertaining to DVR
program to mobile device is described. This environment
includes devices similar to those described in FIG. 2A. How-
ever, network 105 includes an application server device 250
and a storage device 255. According to this exemplary envi-
ronment, application server device 250 provides DVR pro-
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gram to mobile device functionalities, as described herein.
Storage device 255 stores DVR programs pertaining to a
DVR program to mobile device service.

[0043] According to an exemplary embodiment, applica-
tion server device 250 uses pre-selection information to pro-
vide a DVR program to mobile device service. For example,
set top box 160 records the program and application server
device 250 and storage device 255 stores the DVR programs
based on the pre-selection information. According to another
embodiment, application server device 250 records and stores
DVR programs based on the pre-selection information. In
either approach, the number of DVR programs managed by
application server device 250 and stored by storage device
255 may be minimized.

[0044] Referring to FIG. 2B, according to an exemplary
scenario, assume that the user selects which DVR programs
are to be managed and stored by application server device 250
and storage device 255 for mobile device consumption.
According to an exemplary implementation, the user selects
the DVR program via a user interface of the mobile DVR
application. For example, assume that set top box 160 is
scheduled to record a program or records a program based on
auser request. The user request includes information pertain-
ing to the program to be recorded (e.g., title, channel, time,
etc.). Set top box 160 provides application server device 250
with the program information pertaining to a DVR program
already recorded or to be recorded. Application server device
250 transmits the program information to mobile device 165-
2. The mobile DVR application provides this information, via
a user interface, to the user so the user is able to select which
DVR program(s) he/she would like to receive via mobile
device 165-2. The user’s selection of a program (e.g., pre-
selection information) for mobile consumption is transmitted
from mobile device 165-2 to application server device 250.
[0045] According to other implementations, the mobile
DVR application may obtain the user’s selection of a program
for mobile consumption according to other methods. For
example, the user may input, via a user interface of the mobile
DVR application, program information (e.g., title of a pro-
gram, a program designated as a “favorite,” etc.). The pre-
selection information is communicated to application server
device 250. According to the above approaches, the pre-
selection information may be also provided to set top box
160. Alternatively, mobile device 165-2 and set top box 160
may establish a communication link without involving appli-
cation server device 250.

[0046] According to another exemplary implementation,
the user may indicate that a program is for mobile consump-
tion via a user interface provided by set top box 160. For
example, when the user selects a program to record, the user
may indicate that the program is for mobile device consump-
tion. Set top box 160 may transmit the pre-selection informa-
tion to application server device 250. Additionally, for
example, the user may select, via the user interface provided
by set top box 160, whether the program is to be downloaded
or streamed. Still further, the user interface may allow the user
to indicate other settings pertaining to the DVR program to
mobile device service. For example, the user may provide a
trigger (e.g., alocation, etc.) for invoking the DVR program to
mobile device service with respect to this particular program.
By way of example, the user selects a program for download,
and indicates to initiate the DVR program to mobile device
service when the user exits his/her workplace. According to
an exemplary implementation, network 105 may invoke the
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service based on location information pertaining to mobile
device 165-2. Alternatively, the trigger information and, pro-
gram identifier and/or download preference information may
be provided to mobile device 165-2 and used by the mobile
DVR application.

[0047] According to an exemplary scenario, based on a
DVR recording schedule, set top box 160 records the program
designated fora DVR program to mobile device service. After
the program is recorded, depending on a push or a pull com-
munication, the pre-selection information may be used to
store the DVR program selected for mobile consumption by
storage device 255. For example, set top box 160 may push
the recorded program to storage device 255 via application
server device 250 based on the pre-selection information.
Alternatively, application server device 250 may pull the
DVR program from set top box 160 based on the pre-selection
information. Application server device 250 may transcode the
DVR program into a format compatible with mobile device
165-2 before storing the program in storage device 255.
[0048] Subsequently, the mobile DVR application of
mobile device 165-2 initiates a DVR program to mobile
device session with application server device 250. Similar to
that previously described, the mobile DVR application may
initiate the downloading or the streaming of the DVR pro-
gram based on a triggering mechanism (e.g., time, location,
combination thereof, etc.).

[0049] According to an exemplary embodiment, storage
device 255 stores copies of programs equivalent to the num-
ber of active users of the DVR program to mobile device
service. Referring to FIG. 2C, according to exemplary imple-
mentation, set top boxes 160 provide application server
device 250 with DVR recording schedule information or pro-
gram identifiers indicating programs recorded or to be
recorded in relation to a DVR service.

[0050] Application server device 250 uses storage policies
to select the number of copies of the DVR programs to be
stored in storage device 255. According to an exemplary
embodiment, the storage policies provide that a certain num-
ber of copies are stored to accommodate user requests that
may be received in parallel. For example, assume that a pro-
gram is recorded by 500,000 users. A storage policy may
indicate that 10,000 copies of the DVR program are stored to
accommodate user demand.

[0051] According to an exemplary embodiment, the stor-
age policy is dynamic. For example, based on user request
history, the number of copies stored may be reduced or
increased. Although not illustrated in FIG. 2C, mobile
devices 165 may obtain the DVR programs (e.g., via down-
load, via stream) stored by storage device 255 according to
approaches, as described herein. According to an exemplary
embodiment, if a user did not request a recording of a pro-
gram, the user is unable to download or stream the DVR
program using the DVR program to mobile device service.
[0052] Referring to FIG. 2C, according to an exemplary
embodiment, set top boxes 160 provide application server
device 250 with DVR recording schedule information or pro-
gram identifiers indicating programs recorded or to be
recorded pertaining to a DVR service. Application server
device 250 causes one copy of each program to be stored in
storage device 255.

[0053] According to an exemplary embodiment, when
application server device 250 receives a request to download
or stream a DVR program for mobile device consumption,
application server device 250 generates an additional copy of
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the DVR program based on the one copy stored. According to
an exemplary implementation, when the request for the DVR
program is to download the DVR program to mobile device
165, the additional copy is deleted after completion of the
downloading. According to exemplary implementation,
when the request for the DVR program is to stream the DVR
program to mobile device 165, the additional copy is deleted
after completion of the streaming. According to an exemplary
implementation, if the request is to stream the DVR program
and the entire DVR program is not provided to mobile device
165 (e.g., the user stops viewing the program before the end of
the DVR program), the additional copy is deleted and pro-
gram session information is stored. If at a later time, the user
wishes to resume the viewing of the DVR program, applica-
tion server device 250 generates another copy of the DVR
program and program session information is used to continue
to stream the DVR program at the point where the user
stopped viewing the DVR program.

[0054] According to an exemplary embodiment, applica-
tion server device 250 maintains the number of copies of a
DVR program corresponding to the number of users that have
downloaded and enabled the mobile DVR application. Simi-
lar to that described in the previous embodiment, application
server device 250 deletes the copy of the DVR program once
the DVR program has been downloaded or streamed.

[0055] FIG. 3 is a diagram illustrating exemplary compo-
nents of a device 300 that may correspond to one or more of
the devices depicted in the previous Figures. As illustrated,
according to an exemplary embodiment, device 300 includes
a processor 305, memory/storage 310, software 315, a com-
munication interface 320, an input 325, and an output 330.
According to other embodiments, device 300 may include
fewer components, additional components, different compo-
nents, and/or a different arrangement of components than
those illustrated in FIG. 3 and described herein.

[0056] Processor 305 may include one or multiple proces-
sors, microprocessors, data processors, co-processors, appli-
cation specific integrated circuits (ASICs), controllers, pro-
grammable logic devices, chipsets, field-programmable gate
arrays (FPGAs), application specific instruction-set proces-
sors (ASIPs), system-on-chips (SoCs), central processing
units (e.g., one or multiple cores), microcontrollers, and/or
some other type of component that interprets and/or executes
instructions and/or data. Processor 305 may be implemented
as hardware (e.g., a microprocessor, etc.), a combination of
hardware and software (e.g., a SoC, an ASIC, etc.), may
include one or multiple memories (e.g., memory/storage
310), etc.

[0057] Processor 305 may control the overall operation or a
portion of operation(s) performed by device 300. Processor
305 may perform one or multiple operations based on an
operating system and/or various applications or programs
(e.g., software 315). Processor 305 may access instructions
from memory/storage 310, from other components of device
300, and/or from a source external to device 300 (e.g., a
network, another device, etc.).

[0058] Memory/storage 310 may include one or multiple
memories and/or one or multiple other types of storage medi-
ums. For example, memory/storage 310 may include one or
multiple types of memories, such as, random access memory
(RAM), dynamic random access memory (DRAM), cache,
read only memory (ROM), a programmable read only
memory (PROM), a static random access memory (SRAM),
a single in-line memory module (SIMM), a phase-change
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memory (PCM), a dual in-line memory module (DIMM), a
flash memory, and/or some other type of memory. Memory/
storage 310 may include a hard disk (e.g., a magnetic disk, an
optical disk, a magneto-optic disk, a solid state disk, etc.), a
Micro-Electromechanical System (MEMS)-based storage
medium, and/or a nanotechnology-based storage medium.
Memory/storage 310 may include drives for reading from and
writing to the storage medium.

[0059] Memory/storage 310 may be external to and/or
removable from device 300, such as, for example, a Universal
Serial Bus (USB) memory stick, a dongle, a hard disk, mass
storage, off-line storage, or some other type of storing
medium (e.g., a compact disk (CD), a digital versatile disk
(DVD), a Blu-Ray® disk (BD), etc.). Memory/storage 310
may store data, software, and/or instructions related to the
operation of device 300.

[0060] Software 315 may include an application or a pro-
gram that provides a function and/or a process. Software 315
may include firmware. For example, interface device 160,
application server device 205, and application server device
250 may be implemented with software 315. Additionally, for
example, with reference to user device 165 may be imple-
mented with software 315 (e.g., the mobile DVR application)
to display user interfaces, communicate with interface device
160, network 105, application server device 205, etc. Addi-
tionally, for example, other devices may be implemented with
software 315 to provide a function and/or a process described
herein.

[0061] Communication interface 320 may permit device
300 to communicate with other devices, networks, systems,
etc. Communication interface 320 may include one or mul-
tiple wireless interfaces and/or wired interfaces. Communi-
cation interface 320 may include one or multiple transmitters,
receivers, and/or transceivers. Communication interface 320
may include a GPS receiver. Communication interface 320
may operate according to one or multiple protocols, stan-
dards, and/or the like.

[0062] Input 325 may permit an input into device 300. For
example, input 325 may include a keyboard, a mouse, a
display, a touchscreen, a touchless screen, a button, a switch,
an input port, speech recognition logic, and/or some other
type of visual, auditory, tactile, etc., input component. Output
330 may permit an output from device 300. For example,
output 330 may include a speaker, a display, a touchscreen, a
touchless screen, a light, an output port, and/or some other
type of visual, auditory, tactile, etc., output component.
[0063] According to an exemplary embodiment, interface
device 160 receives programs from a distribution site of net-
work 105 (e.g., local distribution site 120, etc.). Interface
device 160 comprises tuners that permit interface device 160
to tune to particular programs (e.g., television channels, etc.)
requested by users via user devices 165.

[0064] Device 300 may perform processes and/or func-
tions, as described herein, in response to processor 305
executing software 315 stored by memory/storage 310. By
way of example, instructions may be read into memory/stor-
age 310 from another memory/storage 310 or read into
memory/storage 310 from another device via communication
interface 320. The instructions stored by memory/storage 310
may cause processor 305 to perform one or more processes
described herein. Alternatively, for example, according to
other implementations, device 300 may perform one or more
processes described herein based on the execution of hard-
ware (processor 305, etc.).
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[0065] FIG. 4 is a flow diagram illustrating an exemplary
process 400 pertaining to DVR program to mobile device, as
described herein. A step or an act described in process 400 is
performed by one of the devices illustrated in FIG. 1. For
example, processor 305 may execute software 315 to perform
the step or the act described.

[0066] Referring to FIG. 4, process 400 begins with receiv-
ing a selection ofa DVR program for mobile device consump-
tion (block 405). For example, a user may indicate, via a user
interface of the mobile DVR application of mobile device
165, a DVR program for mobile consumption. The pre-selec-
tion information may be provided to set top box 160 and/or a
network device (e.g., application server device 205, applica-
tion server device 250).

[0067] In block 410, the DVR program is recorded. For
example, set top box 160 records a program based on a user
request and a DVR service. In block 415, an occurrence to
initiate the downloading or the streaming of the DVR pro-
gram is detected. For example, the mobile DVR application of
mobile device 165 detects an occurrence to initiate a DVR
program to mobile device service. By way of example, the
occurrence may be when the user enters or leave his/her
residence. Alternatively, the occurrence may be some other
user-configured parameter (e.g., time, time and location,
etc.).

[0068] Inblock 420, a DVR request is generated and trans-
mitted based on the detection. For example, the mobile DVR
application of mobile device 165 generates and transmits a
DVR request to the network device (e.g., application server
device 205, application server device 250).

[0069] Inblock 425, the DVR request for the DVR program
is received. For example, the DVR request is received by the
network device (e.g., application server device 205, applica-
tion server device 250).

[0070] In block 430, the DVR program is transmitted to a
network device. For example, the network device (e.g., appli-
cation server device 205, application server device 250)
obtains the DVR program from set top box 160. For example,
in response to receiving the DVR request, the network device
obtains the DVR program from set top box 160.

[0071] In block 435, the DVR program is transcoded to a
format that is compatible with a mobile device. For example,
the network device transcodes the DVR program to a format
compatible with mobile device 165. The network device
stores information pertaining to the capabilities of mobile
device 165. The network device uses this information to
select the appropriate format for transcoding.

[0072] In block 440, the DVR program is downloaded or
streamed to the mobile device. For example, the network
device downloads or streams the transcoded DVR program to
mobile device 165. The network device stores information
pertaining to the delivery of a DVR program (e.g., download,
stream). The network device uses this information to provide
the DVR program to mobile device 165 in the proper delivery
manner.

[0073] Although FIG. 4 illustrates an exemplary process
400 to provide a DVR program to a mobile device, process
400 may include additional operations, fewer operations,
and/or different operations than those illustrated in FIG. 4 and
described herein. For example, process 400 may perform a
DVR program to mobile device step or act in a manner that is
different from a step or an act described in FIG. 4 depending
on the circumstances, user preferences, requests made by a
user, etc.
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[0074] The foregoing description of embodiments provides
illustration, but is not intended to be exhaustive or to limit the
embodiments to the precise form disclosed. Accordingly,
modifications to the embodiments described herein may be
possible. For example, according to other embodiments, one
or more processes or sub-processes (e.g., a step) may be
performed by a device other than interface device 160. For
example, the network device (e.g., application server device
205, application server device 250) may perform one or more
of the steps or acts described herein. According to yet other
embodiments, other modifications may be performed. For
example, set top box 160 may not provide application server
device 205 with the DVR program. Rather, in response to
receiving a DVR request, set top box 160 provides the pro-
gram identifier of the DVR program to application server
device 205. Application server device 205 obtains the DVR
program in network 105, transcodes the DVR program, and
provides the DVR program to mobile device 165-2.

[0075] The terms “a,” “an,” and “the” are intended to be
interpreted to include one or more items. Further, the phrase
“based on” is intended to be interpreted as “based, at least in
part, on,” unless explicitly stated otherwise. The term “and/
or” is intended to be interpreted to include any and all com-
binations of one or more of the associated items.

[0076] In addition, while series of blocks have been
described with regard to the process illustrated in FIG. 4, the
order of the blocks may be modified according to other
embodiments. Further, non-dependent blocks may be per-
formed in parallel. Additionally, other processes described in
this description may be modified and/or non-dependent
operations may be performed in parallel.

[0077] The embodiments described herein may be imple-
mented in many different forms of software, firmware, and/or
hardware. For example, a process or a function may be imple-
mented as “logic” or as a “component.” This logic or this
component may include hardware (e.g., processor 305, etc.)
or a combination of hardware and software (e.g., software
315). The embodiments have been described without refer-
ence to the specific software code since software can be
designed to implement the embodiments based on the
description herein.

[0078] Additionally, embodiments described herein may
be implemented as a non-transitory storage medium that
stores data and/or information, such as instructions, program
code, data structures, program modules, an application, etc.
For example, a non-transitory storage medium includes one
or more of the storage mediums described in relation to
memory/storage 310.

[0079] In the preceding specification, various embodi-
ments have been described with reference to the accompany-
ing drawings. It will, however, be evident that various modi-
fications and changes may be made thereto, and additional
embodiments may be implemented, without departing from
the broader scope of the invention as set forth in the claims
that follow. The specification and drawings are accordingly to
be regarded as illustrative rather than restrictive.

[0080] In the specification and illustrated by the drawings,
reference is made to “an exemplary embodiment,” “an
embodiment,” “embodiments,” etc., which may include a par-
ticular feature, structure or characteristic in connection with
an embodiment(s). However, the use of the phrase or term “an
embodiment,” “embodiments,” etc., in various places in the
specification does not necessarily refer to all embodiments
described, nor does it necessarily refer to the same embodi-
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ment, nor are separate or alternative embodiments necessarily
mutually exclusive of other embodiment(s). The same applies
to the term “implementation,” “implementations,” etc.
[0081] Use of ordinal terms such as “first,” “second,”
“third,” etc., in the claims to modify a claim element does not
by itself connote any priority, precedence, or order of one
claim element over another or the temporal order in which
acts of a method are performed, but are used merely as labels
to distinguish one claim element having a certain name from
another element having a same name (but for use of the
ordinal term) to distinguish the claim elements.
[0082] No element, act, or instruction described in the
present application should be construed as critical or essential
to the embodiments described herein unless explicitly
described as such.
1. A method comprising:
receiving a request to record a program in relation to a
digital video recorder (DVR) service;
recording the program based on the request;
storing the program in a format that is incompatible with a
mobile device;
storing a user preference that causes an automatic invoca-
tion of a DVR program to mobile device service,
wherein the DVR program to mobile device service
includes a downloading or a streaming of the program to
the mobile device;
detecting when the user preference is satisfied;
receiving a DVR request for the program in response to the
detecting;
selecting the program in response to receiving the DVR
request;
selecting a format that is compatible with the mobile
device;
transcoding the program to the format that is compatible
with the mobile device; and
downloading or streaming the program to the mobile
device.
2. The method of claim 1,
wherein the user preference indicates at least one of a time
or a location in relation to the mobile device.
3. The method of claim 1, further comprising:
uploading, by a set top box, the program to a network
device, in response to receiving a DVR request.
4. The method of claim 3, wherein the receiving the request
comprises:
receiving the request that includes information indicating
that the program is designated for the DVR program to
mobile device service, wherein the storing comprises:
storing the information that indicates the program is des-
ignated for the DVR program to mobile device service;
and wherein the uploading comprises:
selecting the program to upload based on the information.
5. The method of claim 1, further comprising:
receiving DVR information that indicates programs to be
recorded;
generating a user interface, based on the DVR information,
that includes information indicating programs available
for the DVR program to mobile device service; and
receiving, via the user interface, a user selection of the
program from the programs available.
6. The method of claim 1, further comprising:
storing a user preference pertaining to an amount of storage
allocated for storing DVR programs;

2 <
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identifying whether a threshold amount of the amount of
storage allocated is satisfied, wherein when the thresh-
old amount is satisfied, the downloading of the program
is not permitted;

determining whether the program is to be downloaded or

streamed in response to identifying that the threshold
amount of the amount of storage allocated is satisfied;
and

refusing the downloading of the program in response to

determining that the program is to be downloaded.

7. The method of claim 1, further comprising:

storing mobile device capability information, and wherein

the transcoding comprises:

transcoding the program to the format that is compatible

with the mobile device based on the mobile device capa-
bility information.

8. The method of claim 1, further comprising:

obtaining location information pertaining to the mobile

device; and

matching the location information with the user preference

that indicates a location for the automatic invocation of
the DVR program to mobile device service, and wherein
the user preference indicates whether the program is to
be downloaded or streamed.

9.-16. (canceled)

17. A non-transitory storage medium storing instructions
executable by a mobile device, wherein the instructions com-
prise instructions to:

provide a user interface that allows a user to record a

program in relation to a digital video recorder service
provided by another device;

receive a request to record a program via the user interface;

store a user preference that causes an automatic invocation

ofa DVR program to mobile device service, wherein the
DVR program to mobile device service includes a down-
loading or a streaming of the program to the mobile
device;

detect when the user preference is satisfied;

transmit a DVR request for the program in response to a

detection that the user preference is satisfied; and
receive the program in response to a transmission of the
DVR request.

18. The non-transitory storage medium of claim 17,
wherein the user interface allows the user to designate the
program to be recorded for the DVR program to mobile
device service, and wherein the instruction further comprises
instructions to:

receive, via the user interface, a user request to designate

the program for the DVR program to mobile device
service,
and wherein the user preference indicates at least one of a
time or a location in relation to the mobile device.

19. The non-transitory storage medium of claim 18, the
instructions comprise instructions to:

store a user preference pertaining to an amount of storage

allocated for storing programs;

identify whether a threshold amount of the amount of stor-

age allocated is satisfied;

determine whether the program is to be downloaded or

streamed in response to an identification that the thresh-
old amount of the amount of storage allocated is satis-
fied; and

refuse a downloading of the program in response to a

determination that the program is to be downloaded.
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20. The non-transitory storage medium of claim 17,
wherein the DVR request includes information indicating the
program, and the instructions comprise instructions to:

obtain location information pertaining to the mobile

device; and

match the location information with the user preference

that indicates a location for the automatic invocation of
the DVR program to mobile device service, and wherein
the user preference indicates whether the program is to
be downloaded or streamed.

21. A method comprising:

storing a user preference that causes an automatic invoca-

tion of a DVR program to mobile device service,
wherein the DVR program to mobile device service
includes a downloading or a streaming of the program to
a mobile device;

detecting when the user preference is satisfied;

transmitting a DVR request for a program, which is stored

in relation to the DVR program to mobile device service,
in response to the detecting; and

receiving the program in response to the transmitting.

22. The method of claim 21, further comprising:

storing mobile compatibility information pertaining to the

mobile device;

receiving the DVR request;

selecting the program in response to receiving the DVR

request;

selecting a format that is compatible with the mobile device

based on the mobile compatibility information;
transcoding the program to the format that is compatible
with the mobile device; and

downloading or streaming the program to the mobile

device.

23. The method of claim 21, wherein the user preference
indicates at least one of a time or a location in relation to the
mobile device, and the method comprising:

identifying at least one of the time or the location;

determining whether the at least one of the time or the

location matches the user preference; and

generating the DVR request in response to determining the

at least one of the time or the location matches the user
preference.

24. The method of claim 23, wherein the user preference
indicates the program to be downloaded or streamed when the
at least one of the time or the location is identified, and
wherein the DVR request indicates the program and a type of
program delivery.

25. The method of claim 21, further comprising:

storing a user preference pertaining to an amount of storage

allocated for storing programs;

identifying whether a threshold amount of the amount of

storage allocated is satisfied, wherein when the thresh-
old amount is satisfied, a downloading of the program is
not permitted;

determining whether the program is to be downloaded or

streamed in response to identifying that the threshold
amount is satisfied; and

refusing to receive the program in response to determining

that the program is to be downloaded.

26. The method of claim 21, storing a user preference
pertaining to an amount of storage allocated for storing pro-
grams;
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identifying whether a threshold amount of the amount of
storage allocated is satisfied, wherein when the thresh-
old amount is satisfied, a downloading of the program is
not permitted;

determining whether the program is to be downloaded or
streamed in response to identifying that the threshold
amount is satisfied; and wherein the receiving com-
prises:

receiving the program via a streaming transmission in
response to determining that the program is to be
streamed.

27. The method of claim 21, further comprising:

recording, by a set top box, the program; and

uploading, by the set top box, the program to a network
device.

28. The method of claim 27, further comprising:

receiving a request that includes information indicating
that the program is designated for the DVR program to
mobile device service;

storing the information that indicates the program is des-
ignated for the DVR program to mobile device service;
and wherein the uploading comprises:

selecting the program to upload based on the information.
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