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57 ABSTRACT

A redirection device for remote streaming media reroutes
media content sent to the receiving device, typically located
in the home of the subscriber, to the subscriber’s mobile
device such as a laptop or smartphone. Remote media
streaming provides media recipients with capabilities for
out-of-home (OOH) viewing for remotely rendering media
content from a subscriber based receiving device to a
personal electronic device. The remote streaming redirects
media that has already been received by the subscription
based receiving device, such that the redirection device
forwards a rendering signal including the requested content
to the rendering device based on the reported location. The
redirected media stream therefore emanates from the redi-
rection device as an independent transmission of content
already received by the receiving device, and not as a
separate transmission of media content from the content
provider.

20 Claims, 7 Drawing Sheets
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200
IDENTIFY A LOCAL RECEIVING DEVICE RESPONSIVE TO A CONTENT
PROVIDER FOR DELIVERING MEDIA CONTENT TO RENDERING
DEVICES IN A LOCAL MEDIA NETWORK;

4

201
DETERMINE WHETHER A RENDERING DEVICE IS ACCESSIBLE VIA
THE LOCAL MEDIA NETWORK

\ 4

202
REDIRECT, IF THE RENDERING DEVICE 1S OQUTSIDE THE LOCAL
MEDIA NETWORK, MEDIA CONTENT TO A REDIRECTION DEVICE

Fig. 2
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300
IDENTIFY A LOCAL RECEIVING DEVICE RESPONSIVE TO A CONTENT PROVIDER FOR
DELIVERING MEDIA CONTENT TO RENDERING DEVICES IN A LOCAL MEDIA NETWORK

301
DELIVER THE MEDIA CONTENT TO THE LOCAL RECEIVING DEVICE PURSUANT
TO A CONTRACTUAL ARBANGEMENT, AND REDIRECTING THE RENDERING
SIGNAL OCCURSE AFTER THE MEDIA CONTENT HAS BEEN RECEIVED BY THE
LOCAL RECEIVING DEVICE

302
LOCAL RECEIVING DEVICE IS CONFIGURED FOR RENDERING LOCAL CONTENT
IN A LOCAL DELIVERY AREA PROXIMATE TO THE LOCAL RECEIVING DEVICE

303
LOCAL RECEIVING DEVICE IS A SETTOP BOX BASED ON A LISER SUBSCRIPTION
TO A SERVICE PROVIRER FOR RECEIVING THE MEDIA CONTENT OVER THE
CONTENT DELIVERY NETWORK

"

304
RECEIVE, AT THE SETTOP BOX, A CDN BROADCAST SIGNAL INTERSPERSED WITH MULTIPLE
SELECTABLE SIGNALS, EACH SELECTABLE SIGNAL OPERATIVE TO PROVIDE A RENDERING
SIGNAL

v

305
SELECT THE BENDERING SIGNAL FROM THé BROADCAST SIGNAL CONFIGURED FOR
RECEIPT BY A PLURALITY OF SUBSCRIBERS

v

308
DETERMINE WHETHER A BRENDERING DEVICE IS ACCESSIBLE VIA THE LOCAL MEDIA
NETWORK

.

307
DETERMINE A NETWORKIDENTITY OF ANETWORK BEVICE THROUGH WHICH THE
RENDERING DEVICE MAY RECEIVE THE MEDIA CONTENT

y

308
COMPARE THE DETERMINED NETWORK IDENTITY TO A NETWORK IDENTITY OF THE LOCAL
RECEIVING DEVICE

308
SEND A RENDERING PREFERENCE INDICATIVE OF WHETHER THE RENDERING
DEVICE I8 QUTSIDE THE LOCAL MEDIANETWORK

v

Fig. 5
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y

310
CONCLUDE THAT THE RENDERING DEVICE |3 OUTSIDE THE LOCAL MEDIA
NETWORK BASED ON A DIFFERENCE BETWEEN THE DETERMINED NETWORK
IDENTITY AND THE NETWORK IDENTITY OF THE LOCAL RECEIVING DEVICE

v

311
REBIRECT, IF THE RENDERING DEVICE IS OUTSIDE THE LOCAL MEDIA
NETWORK, MEDIA CONTEMT TO A REDIRECTION DEVICE

ACCESSIBLE g
o, LOCALLY? oo™

| NO

313
REDIRECT, IF THE RENDERING PREFERENCE INDICATES A REMOTE LOCATION, THE
RENDERING SIGNAL TO THE BENDERING DEVICE, THE REDIRECTED RENDERING
SIGNAL INCLUDING THE MEDIA CONTENT FOR RENDERING THE MEDIA CONTENT ON
THE RENDERING DEVICE

e

1
REDIRECT A RENDERING SIGNAL INCLUDING THE MEDIA CONTENT FROM
THE LOCAL RECEIVING DEVICE TO THE RENDERING DEVICE VIA A
REDIRECTION NETWORK, THE REDIRECTION DEVICE COUPLED BETWEEN
THE LOCAL RECEIVING DEVICE AND THE REDIRECTION NETWORK FOR
TRANSPORTING THE REDIRECTED RENDERING SIGNAL

!

315
REDIRECTION DEVICE IS RESPONSIVE TO A REBIRECTION SIGNAL FROM THE
RENDERING DEVICE FOR INDICATING THE NETWORKIDENTITY CF AREMOTE
RECEIVING DEVICE THOUGH WHICH THE RENDERING DEVICE RECEIVES THE
REDIRECTED MEDIA CONTENT

v

318
REDIRECTING THE RENDERING SIGNAL OCCURS FOLLOWING DELIVERY OF
THE MEDIA CONTENT TO THE LOCAL RECEIVING DEVICE

v

317
LOCAL RENDERING AREA OF A WIRELESS NETWORK DEFINES THE LOCAL
MEDIA NETWORK, THE LOCAL RENDERING AREA BASED ON A WIFI RANGE OF
THE LOCAL RECEIVING DEVICE AND THE BRENDERING DEVICE CONFIGURED
FOR RECENVING WIF! SIGNALS WITHIN THE LOCAL RENDERING AREA

l Fig. 6
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v

400
DETERMINE WHEN A RENDERING DEVICE MOVES ACROSS A THRESHOLD BOUNDARY
DEFINING A LOCAL RENDERING AREA, THE LOCAL RENDERING AREA BASED ON A
RANGE OF A RECEIVING DEVICE FOR RECEIVING MEDIA CONTENT IN THE LOCAL
RENDERING AREA

:

401
PERFORM A DELIVERY TRANSITION TO ACCOMMODATE THE RENDERING DEVICE FOR
ALLOWING CONTINUED VIEWING OF THE MEDIA CONTENT ON THE RENDERING
DEVICE, THE DELIVERY TRANSITION SWITCHING THE RECEIVED MEDIA CONTENT
BETWEEN A REDIRECTION DEVICE AND THE RENDERING DEVICE, THE REDIRECTION
DEVICE COUPLED BETWEEN THE RECEIVING DEVICE AND A REMOTE NETWORK
LOCATION FOR FORWARDING THE MEDIA CONTENT SWITCHED FROM THE RECEIVING
DEVICE
402
DELIVERY TRANSITION SWITCHES THE REDIRECTICON DEVICE TO DIRECT THE
MEDIA CONTENT TO ZITHER THE REMOTE NETWORK LOCATION OR THE
RENDERING DEVICE BASED ON THE PRESENCE OF THE RENDERING DEVICE IN
THE LOCAL RENDERING AREA

" LOCALREMOTE?
LOCAL I REMOTE

v ~— %

404 406
RECOGNIZE WHEN THE RENDERING
RECOGNIZE WHEN THE RENDERING DEVICE IS DISPOSED FROM THE
DEVICE IS DISPOSED FROM A LOCAL RENDERING AREA TO A
REMOTE AREA OUTSIDE THE LOCAL REMOTE AREA QUTSIDE THE LOCAL
RENDERING AREA INTO THE LOCAL RENDERING AREA

RENDERING AREA

407
TRANSMIT THE MEDIA
CONTENT FROM THE

405 REDIRECT DEVICE T
TRANSMIT THE MEDIA REDIRECTIOR DEVIcE 10 2
REMOTE RECENVING DEVICE
CONTENT FROM THE ASSOCIATED WITH THE
REDIRECTION DEVIGE TO THE FEMOTE NETWORK.
RENDERING DEVICE L OCATION

v

408
TRANSMIT THE MEDIA
CONTENT FROM THE
REMOTE RECEIVING DEVICE
TO THE RENDERING DEVICE

Fig. 7
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REMOTE MEDIA STREAMING

RELATED APPLICATIONS

This application is a continuation of earlier filed U.S.
patent application Ser. No. 13/551,186 entitled “REMOTE
MEDIA STREAMING”, filed on Jul. 17, 2012 and claims
priority to U.S. Provisional Patent Application No. 61/601,
249 filed on Feb. 21, 2012 entitled, “REMOTE MEDIA
STREAMING™, the contents and teachings of which are
hereby incorporated by reference.

BACKGROUND

Evolution of personal electronic devices has resulted in a
wide variety of media content availability for mobile
devices. Transport technologies such as 3G, WilFi and 4G
allow streaming media transport to devices located within
range of a mobility cell or WiFi hotspot. Concurrently,
digital formats of media options such as audio and video are
allowing content providers, such as cable TV and Internet-
based services, to offer an increasing array of content
delivery, typically over hybrid fiber-coax (HFC) networks
traditionally developed for providing cable (wired) televi-
sion. These distinctions have become blurred in recent times
as Internet providers and cable TV providers are typically
the same entity providing both services to a residence under
a subscriber agreement. A typical user, therefore, has avail-
able a plethora of content receiving capability from one of
several content providers, depending on the device and
location of the user.

SUMMARY

Remote media streaming provides media recipients with
capabilities for out-of-home (OOH) viewing for remotely
rendering media content from a subscriber based receiving
device such as a settop box or similar rendering interface to
a personal electronic device. A redirection device reroutes
media content sent to the receiving device, typically located
in the home of the subscriber, to the subscriber’s mobile
device such as a laptop or smartphone. While conventional
3G, 4G and web based streaming techniques transmit media
content directly to the recipient mobile device, remote
streaming redirects media that has already been received by
the subscription based receiving device, such that the redi-
rection device forwards a rendering signal including the
requested content to the recipient mobile device or other
rendering device based on the reported location of the
rendering device. The redirected media stream therefore
emanates from the redirection device as an independent
transmission of content already received by the receiving
device, and not as a separate transmission of media content
from the content provider.

A content delivery network (CDN) provides multimedia
services, such as video and audio, to a subscriber under a
fee-for-services basis. A service provider sends services
such as broadcast video and video-on-demand to a local
receiving device (receiving device) at the subscriber’s resi-
dence via the CDN. While traditional cable providers
employed a so-called settop box, service providers, unlike
cable providers, typically deliver to an IP-addressable user-
agent/client. In either configuration, the receiving device
resides proximate to the rendering device (TV) at the
subscriber’s residence. Modern cable providers employ a
hybrid fiber/coax (HFC) network for transport of the media
content from a headend to the individual subscribers via the
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local receiving device. Many subscribers also receive broad-
band Internet over the same HFC network. Further, many
subscribers of cable/Internet also have personal electronic
devices such as cellphones and smart phones relying on cell
networks such as 3G and 4G under a separate subscriber
agreement.

Widespread availability of 3G and 4G cellular services
extends such coverage to all but the most remote residences.
The result is that Internet and cable TV providers typically
employ a common coaxial cable for wired media services to
a subscriber, and Internet devices such as cable modems as
well as settop boxes, traditionally associated with cable
television, are all network devices employing the well
entrenched IP address protocol. Further, wireless Internet
access through 3G or 4G cellular, or WiFi access from either
a home or external location (e.g. coffee shop, airport, etc.),
is available through an Internet conversant device for receiv-
ing streaming media at a current subscriber location inside
or outside of the home. In this manner, subscribers (users)
have multiple rendering devices available, such as cell-
phones, smartphones, laptops, and traditional screen dis-
plays, for receiving media content.

Configurations herein are based, in part, on the observa-
tion that a subscriber typically has multiple delivery options
through which to receive media content, varying by delivery
medium and rendering device. As indicated above, delivery
may also be constrained or regulated by different service
agreements with the providers of the different mediums.

Unfortunately, conventional approaches for media con-
tent delivery suffer from the shortcoming that the subscriber
may not have the most efficient or economic delivery
medium available. For example, a remote user has a 4G
phone on which to finish watching a feature film started the
previous evening on the living room TV. While the feature
film was ordered using video-on-demand (VOD) services
through the local receiving device, and has several hours of
viewing time remaining, the remaining feature is unavail-
able on the 4G phone because 4G media downloads are
provided under the data plan of the cellular provider, and do
not recognize the VOD service already invoked via the home
local receiving device.

Accordingly, configurations herein substantially over-
come the above described shortcoming of multiple service
providers by providing remote media streaming that trans-
ports a rendering signal from an in-home or local rendering
area to a remote rendering device by redirecting the render-
ing signal to a network device associated with the remote
rendering device, such as a remote smartphone. The render-
ing device launches a rendering application for rendering the
desired media content. The rendering application determines
if the device is located in an out of home (OOH) viewing
area, i.e. beyond the local rendering area of the subscriber,
typically the room or home in which the local receiving
device is located. The rendering application sends a render-
ing preference and identity of a remote receiving device to
the local receiving device, and the local receiving device
redirects the rendering signal including the desired media
content to the remote receiving device for rendering on the
rendering device at the user’s current location. In this
manner, media content delivery extends from the local
receiving device, under the subscriber agreement, to the
remote receiving device and rendering device via an inde-
pendent connection, rather than establishing a new fee based
video request directly form the rendering device.

In further detail, a network redirection device for seam-
lessly redirecting media content to an OOH location
includes an interface to a content delivery network for
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receiving a rendering signal including media content for
rendering on a mobile rendering device such as a smart-
phone or laptop. The redirection device selectively invokes
one of a local output interface configured for communication
with a rendering device in the local rendering area, or a
placeshifted output interface configured for communication
to rendering device via a remote receiving device outside the
local rendering area. An interceptor is responsive to a
rendering preference from the rendering device, such that
the rendering preference is for directing the rendering signal
to the local output interface or the placeshifted output
interface based on the network identity of a requestor from
which the rendering signal emanated. The redirection device
and associated function need not be a standalone device, but
rather may be incorporated in the local receiving device,
such as for a local WiFi transmission according to IEEE
802.11, and/or redirecting the rendering signal back over the
network to the rendering device.

The redirection device is operative in a media content
delivery environment having subscribers coupled to a con-
tent delivery network for receiving media on a rendering
device. In conjunction with the rendering device, the redi-
rection device redirects local media content to a remote
location by identifying a local receiving device responsive to
a content provider for delivering media content to rendering
devices in a local media network, and determining whether
the rendering device is accessible via the local media
network. The redirection device redirects, if the rendering
device is outside the local media network, media content to
a remote receiving device, by determining a network iden-
tity of a network device through which the rendering device
may receive the media content, and comparing the deter-
mined network identity to a network identity of the local
receiving device. The redirection device, based on a render-
ing preference from the rendering device, concludes that the
rendering device is outside the local media network based on
a difference between the determined network identity and
the network identity of the local receiving device. It should
be noted that the disclosed redirection of unicast streams
from in-home redirection device differs from services that
deliver a unicast streams from CDN to an OOH remote
receiving device precipitated on a programmer-right based
policy decision. The former redirects subscriber content
already received by the subscriber device; the latter gener-
ates a separate transmission stream independent of a sub-
scription for in-home usage. In contrast to so called “TV
Everywhere” services, which purport to deliver a (typically
fee based) dedicated stream to a requesting network entity
via an IP address, redirection as disclosed herein merely
redirects a subscriber oriented stream already received at the
subscriber device, and forwards or retransmits, rather than
regenerating, the subscriber-requested stream to an alternate
rendering device.

The above scenario gives rise to a circumstance where the
same content is available via the local rendering device and
also via a TV Everywhere medium, creating an apparent
ambiguity in which source should be sought for content. If
the user has a redirection device/local receiving device in the
local/home environment, it may be more cost effective to
receive content at the remote rendering device from either
redirection from the local rendering device or from the
separate content delivery of the TV Everywhere (i.e. indi-
vidual direct IP address streaming) from the service pro-
vider.

Alternate configurations of the invention include a mul-
tiprogramming or multiprocessing computerized device
such as a multiprocessor, controller or dedicated computing
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device or the like configured with software and/or circuitry
(e.g., a processor as summarized above) to process any or all
of the method operations disclosed herein as embodiments
of the invention. Still other embodiments of the invention
include software programs such as a Java Virtual Machine
and/or an operating system that can operate alone or in
conjunction with each other with a multiprocessing com-
puterized device to perform the method embodiment steps
and operations summarized above and disclosed in detail
below. One such embodiment comprises a computer pro-
gram product that has a non-transitory computer-readable
storage medium including computer program logic encoded
as instructions thereon that, when performed in a multipro-
cessing computerized device having a coupling of a memory
and a processor, programs the processor to perform the
operations disclosed herein as embodiments of the invention
to carry out data access requests. Such arrangements of the
invention are typically provided as software, code and/or
other data (e.g., data structures) arranged or encoded on a
computer readable medium such as an optical medium (e.g.,
CD-ROM), floppy or hard disk or other medium such as
firmware or microcode in one or more ROM, RAM or
PROM chips, field programmable gate arrays (FPGAs) or as
an Application Specific Integrated Circuit (ASIC). The soft-
ware or firmware or other such configurations can be
installed onto the computerized device (e.g., during operat-
ing system execution or during environment installation) to
cause the computerized device to perform the techniques
explained herein as embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features and advantages
of'the invention will be apparent from the following descrip-
tion of particular embodiments of the invention, as illus-
trated in the accompanying drawings in which like reference
characters refer to the same parts throughout the different
views. The drawings are not necessarily to scale, emphasis
instead being placed upon illustrating the principles of the
invention.

FIG. 1 is a context diagram of a media delivery environ-
ment suitable for use with configurations of the invention;

FIG. 2 is a flowchart of media delivery in the environment
of FIG. 1,

FIG. 3 is a block diagram of media redirection in the
environment of FIG. 1;

FIG. 4 is a block diagram of the redirection device
employed in the redirection of FIG. 3; and

FIGS. 5-6 are a flowchart of media content redirection as
in FIG. 3; and

FIG. 7 is a flowchart of rendering device transition
between an OOH (out of home) and a local rendering area
as in FIG. 4.

DETAILED DESCRIPTION

Depicted below is an example configuration of a media
content delivery environment for providing media services
to subscribers via a content delivery network responsive to
rendering devices. In the example configuration, a media
content provider delivers media services such as streaming
video and audio to a subscriber via a receiving device.
Modern technology has evolved personal electronic devices
of decreasing size and increasing performance such that
content delivery of media such as video and audio is
receivable on a variety of personal electronic devices such as
smartphones and laptops, in addition to the traditional
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household TV. The environment depicted below leverages
such personal electronic devices (mobile devices) as ren-
dering devices for receiving a rendering signal sent to the
local (in home) receiving device.

Rendering devices are responsive to the local receiving
device for receiving the rendering signal via a variety of
mediums, including 3G, 4G, WiFi, as well as conventional
wired connections (usually reserved for the stationary TV).
The wireless access mediums (3G, 4G, WiFi) vary in terms
of speed and connectivity range, but operate similarly as
rendering devices for receiving a rendering signal. Using
4G, a subscriber (user) would expect a substantially faster
connection than 3G, depending on coverage. 4G and WiFi
have similar bandwidth, suitable for supporting HD video.
One difference between them is in range. WiFi is targeted to
cover low range networks, while 4G was designed to replace
high range mobile networks. The rendering devices as
described below may couple to the CDN via the receiving
device using any suitable method, typically one of 3G, 4G,
WiFi and wired connections, as described above.

FIG. 1 is a context diagram of a media delivery environ-
ment suitable for use with configurations of the invention.
Referring to FIG. 1, in a media delivery environment 100, a
content delivery network 102 transmits media content 104 to
a local receiving device 106, such as a local receiving
device, in a local delivery environment 110. The local
delivery environment is defined by the area in and around
the residence 112 or dwelling of a subscriber 114. The
subscriber 114 has one or more local rendering devices 116,
such as a TV, connected to the local receiving device 106
(settop). The TV may connect directly, such as via HDMI or
indirectly, such as via IP/DLNA to the local receiving device
106. The local receiving device 106 receives the media
content 104, and extracts, decodes, or demodulates a ren-
dering signal 120 based on a selection 122 having content
for rendering on the local rendering device 116. The media
content 104 includes broadcast content generally available
via the CDN 102, and the user 114 selects the rendering
signal 120 typically through a remote 124 for specitying a
selection 122, typically a channel.

In configurations herein, a redirection device 130 is
disposed between the local receiving device 106 and the
local rendering device 116, and receives the rendering signal
120 including the requested content for forwarding to the
local rendering device 116 or for redirection to a remote
device, discussed below.

When the user is remotely located (OOH), the rendering
device 132-2 is in communication with a remote receiving
device 140, such as a Wi-Fi hotspot or 3G/4G cell station.
The remote receiving device 140 couples back to a redirec-
tion device 130 via a redirection network 152, such as the
Internet. A wrapper application 151 compares the received
network identity 144 with a network identity of the local
receiving device 106 (settop). If the network identity differs,
and the local environment (110) includes a redirection
device and the content being requested by the remote
receiving device is not remote media service content for
which alternate paths exist, such as general single-stream
broadcast providers of VOD (video on demand) content,
then redirection via the redirection device 130 commences.
The rendering application 150 transmits the network identity
144 of the remote receiving device 140, with which it is
connected, back to the redirection device 130, and the
redirection device 130 redirects the rendering signal 120-2
to the remote rendering device 132-2 via the remote receiv-
ing device 140 indicated by the identity 144 (address).
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In the case of a local, or non OOH user, the redirection
device 130 compares the network identity of the local
receiving device 106 and determines that the rendering
signal 120-1 is to be sent to the local rendering device 116.
Alternatively, in the event of a local user employing a
rendering device 132-1 within the local rendering area 110,
then the rendering device 132-1 receives the rendering
signal 120-3, such as a WiFi signal, locally. A rendering
device 132-1, disposed within the local rendering area 110,
may represent a local WiFi connection within the dwelling
or a hardwired TV connection.

FIG. 2 is a flowchart of media delivery in the environment
of FIG. 1. Referring to FIGS. 1 and 2, at step 200, in a media
content delivery environment 100 having subscribers
coupled to a content delivery network 102 for receiving
media on a rendering device 132, the method for redirecting
local media content to a remote location includes identifying
a local receiving device 106 responsive to a content provider
for delivering media content 104 to rendering devices 132 in
a local media network defined by the local rendering area
110. The redirection device 130 determines whether a ren-
dering device 132 is accessible via the local media network
serving the local rendering area 110, as depicted at step 201,
and redirects, if the rendering device 132-2 is outside the
local media network, the media content to a remote receiv-
ing device 140, as disclosed at step 203. If should again be
emphasized that that this scenario is applicable in situations
when the user has the local redirection device 130 for
operating on a previously received signal, in contrast to
service providers that generate a separate signal from a
transmission source (not a redirection device) to a mobile
rendering device.

FIG. 3 is a block diagram of media redirection in the
environment of FIG. 1. Referring to FIGS. 1 and 3, the
content delivery network 102 connects a media content
provider 160 with a plurality of subscriber dwellings 112,
each having one or more local receiving devices 106. From
the media content 104 sent by the media content provider
160, the local receiving device 106 generates the rendering
signal 120, typically a bandwidth selection of the total media
content 104 signal specific to a channel or VOD selection.
The redirection device 130 receives the rendering signal
120, and invokes an interceptor 156 for redirecting the
rendering signal 120. Such redirection effectively results in
“placeshifting” the viewing experience of the user 114, 114'
because the rendering signal 120 is processed through the
local receiving device 106 and then forwarded to the current
location (in home or OOH) of the rendering device 132.
Such placeshifting may be employed for content that the
service provider otherwise would not authorize OOH con-
sumption under the TV Everywhere use-case discussed
above. Generally, such a use case arranges a specific trans-
mission to a specific IP address associated with a corre-
sponding rendering device. It may be fair to say that the
redirected signal, having been received by the subscriber at
the receiving device 150, is not bound for rendering on a
particular device or mandated for rendering in a particular
location, such as within the residence of the subscriber.

Redirection of the rendering signal 120 is performed by
the network redirection device 130, which includes an
interface 131 to the content delivery network 102 for receiv-
ing a rendering signal 120 including media content 104 for
rendering on a rendering device 132, and a local output
interface 172 configured for communication with a render-
ing device 116 in the local rendering area 110. The rendering
device 132 also includes a placeshifted output interface 182
configured for communication with a rendering device
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132-2 via a remote receiving device 140 outside the local
rendering area 110, and an interceptor 156 responsive to a
rendering preference 184 (FIG. 4, below) from the rendering
device 132, in which the rendering preference 184 is for
directing the rendering signal 120 to the local output inter-
face 180 or the placeshifted output interface 182 based on
the network identity 144 of a requestor (i.e. local or remote
receiving device) from which the rendering preference 184
emanated.

Subsequently, the user 114 moves outside the local ren-
dering area 110, shown by arrow 128, and consequently, the
rendering application 150-2 initiates a transition for redi-
recting the rendering signal 120. The wrapper application
151-2 determines that the rendering device 132-2 is disposed
in a different service area corresponding to a different
receiving device 140. In the example shown, the remote
receiving device 140 covers the area outside the local
rendering area, although there are likely multiple possible
transitional receiving devices, depending on the transport of
the rendering device 132 (3G, 4G, or WiFi) and cellular
density. The wrapper application 151 sends the network
identity 144 of the remote receiving device 140 to the
redirection device 130 via the network identity previously
received 126. The interceptor 156 redirects the he rendering
signal 120 to the remote receiving device 140 using the
network identity just received, typically an IP address, via
the redirection network 152. During transition, the rendering
device 130 effects a seamless transition in the rendering
image 133 from buffered media content, discussed further
below.

FIG. 4 is a block diagram of the redirection device 130
employed in the redirection of FIG. 3. Referring to FIGS. 3
and 4, the redirection device 130 includes the interceptor
156 for intercepting the rendering signal 120-1 to the local
rendering device 116, and also a local output interface 180
and a placeshifted output interface 182. The local output
interface 180 transmits the rendering signal to a rendering
device 132-11, 116 within the local rendering area 110, and
the placeshifted output interface 182 transmits the rendering
signal to an OOH rendering device 132-13, 132-14 via the
redirection network 152 and the remote receiving device 140
as discussed above. Depending on the configuration, trans-
mission to the local rendering device 116, typically a hard-
wired connection, may employ a separate interface 172 for
a dedicated device. The local output interface 180 and
placeshifted output interface 182 are generally configured to
accommodate a wireless rendering device 132, such as a 3G,
4G or WiFi medium, collectively in accordance with IEEE
802.11, an industry standard for wireless communication.

The network redirection device 130 further includes an
interface 182 to a transport network for placeshifting, in
which the transport network interconnects a plurality of
network devices for delivering media content outside the
local rendering area, and rendering logic 158 for redirecting
the rendering signal 120 based on a network identity of the
requestor and a network identity corresponding to the local
rendering area 110.

The rendering logic 158 interprets the rendering prefer-
ence 184 containing the address of the corresponding local
106 or remote 140 receiving device. Alternatively, the
rendering logic 158 may perform a comparison by storing a
network identity of the local receiving device 106, receiving
a network identity of a network device transmitting the
rendering preference, comparing the network identity of the
network device and the local receiving device 106, and
concluding that the rendering device is located in the local
receiving area based on the comparing.
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In the example arrangement, the redirection device 130 is
responsive to the rendering application 150 on the rendering
device 132 for determining a network identity 144 of a
network device 106 or 140 serving the rendering applica-
tion, and determining if the identified network identity 144
corresponds to a local receiving device 106 serving the local
rendering area 110.

The interceptor 156 redirects the rendering signal to a
rendering device 132 upon receiving a request from the
rendering application 150-1 . . . 150-2 (150 generally)
launched on the rendering device 132. The rendering appli-
cation 150 receives a network identity 170 corresponding to
the local receiving device 106 of the local user 114, as shown
by arrow 126. A wrapper application 151-1 . . . 151-2 (151
generally) running concurrently with the rendering applica-
tion 150 identifies the receiving device via message 176,
indicating the network identity (such as an IP address) of
either the local 106 or remote 140 receiving device from
which the rendering device 150 receives media signals. If
the receiving device is the local receiving device 106, the
wrapper application 151 determines that the rendering
device 132 is still within the local rendering area 110, and
transmits the rendering signal via local wired 172 or wireless
174 connections.

The redirection device 130 is responsive to the media
rendering device 132 for remotely receiving media content,
in which the rendering device 132 includes the rendering
application 150 for receiving a rendering signal 120, such
that the rendering signal 120 is configured to render received
media content 104 on a user perceivable medium (i.e.
display screen). The rendering application 150 operates in
conjunction with the wrapper application 151 for determin-
ing if the rendering signal 120 is to be sent to either a local
rendering area 110 or a remote receiving device 140 outside
the local rendering area. The rendering device 132 includes
(or has access to) a comparator 186 for receiving a network
identity of a requestor of the rendering signal, and for
comparing the received network identity to a network iden-
tity corresponding to the local rendering area 110. Also
included is an interface 174, 182 to the redirection device
130, in which the redirection device 130 is responsive to the
rendering preference 184 from the wrapper application 151.
The rendering preference 184 is indicative of a receiving
device 106, 140 to which the rendering signal 120 is to be
sent depending on the local or remote (based on identity
144) location of the rendering device 132. The rendering
preference 184 therefore selects a local output 180 or a
placeshifted output 182 of the redirection device 132, in
which the local output 180 is for sending the rendering
signal 120 to the local rendering area 110, and the place-
shifted output 182 is for sending the rendering signal 120 to
the remote receiving device 140, such that the rendering
preference 184 is further indicative of the network identity
(i.e. IP address) of the remote receiving device 140, in the
event of a remote selection.

Responsive to a remote rendering preference 184, the
rendering application 150 receives a redirected rendering
signal 120-2 including the media content 104 from the local
receiving device 106 to the rendering device 132 via the
redirection network 152, in which the redirection device 130
is coupled between the rendering device 132 and the redi-
rection network 152 for transporting the redirected rendering
signal, typically via a wireless medium such as 3G, 4G or
WiFi. In the case of a local transmission, the media content
is delivered the local receiving device 116, 132-1 pursuant
to a contractual arrangement, and redirecting of the render-
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ing signal occurs after the media content has been received
by the local receiving device 106

The wrapper application 151 identifies the current receiv-
ing device (local 116 or remote 140), and invokes a com-
parator 184 for comparing the current receiving device
identity with the stored local device address 170.' Based on
the comparison, the wrapper application sends a rendering
preference 184 to the redirection device including the
address of the remote receiving device 140, if the preference
is for redirection. Rendering logic at the redirection device
selectively invokes either the local output 180 or the place-
shifted output 182 to the address 176 of the remote receiving
device 140 for rendering on the rendering device 132.

FIGS. 5-6 are a flowchart of media content redirection as
in FIG. 3. Referring to FIGS. 3 and 5-6, at step 300, the
rendering device 132 identifies a local receiving device 106
responsive to a content provider 160 for delivering media
content 104 to rendering devices 132 in a local media
network 110. The content provider 160 delivers the media
content 104 to the local receiving device pursuant 106 to a
contractual arrangement, as disclosed at step 301. The local
receiving device 106 is configured for rendering local con-
tent in a local delivery area 110 proximate to the local
receiving device 110, as depicted at step 302. In the example
arrangement, the local receiving device 106 may be a settop
box or addressable device based on a user subscription to the
service provider 160 for receiving the media content 104
over the content delivery network 102, as shown at step 303.
Typically, the local delivery area 110 corresponds to direct
wired connections 172 and WiFi transmissions 174 in and
around the curtilage of a dwelling 112 in which the local
receiving device is disposed.

The local rendering environment 110 receives, at the local
receiving device, a CDN broadcast signal 104 interspersed
with multiple selectable signals, each selectable signal
operative to provide a rendering signal, as depicted at step
304, and the user 114 selects the rendering signal from the
broadcast signal 104 configured for receipt by a plurality of
subscribers, as depicted at step 305. Redirection of the
rendering signal 120 occurs after the media content 104 has
been received by the local receiving device 106, therefore
the rendering signal 120 includes only the requested video
content or stream has been filtered from the generally
available bandwidth by a channel selection, VOD request, or
other bandwidth/channel selection. Selection of the render-
ing signal 120 may be performed by the rendering applica-
tion 150 or a remote 124 directly controlling the local
receiving device 106.

The rendering application 150 determines whether the
requesting rendering device 132 is accessible via the local
media network 110, as shown at step 306, and determines a
network identity of a network device (106 or 140) through
which the rendering device 132 may receive the rendering
signal 120 from the media content 104, as depicted at step
307. The in contrast to conventional approaches, the redi-
rection device 130 and rendering application 150 are oper-
ating on a previously received signal, in contrast to service
providers that generate a separate signal from a transmission
source (not a redirection device) to a mobile rendering
device. The network identity of the local receiving device
106 and the remote receiving device 140 may be an IP
address or other suitable identifier, such as a MAC address
or similar designation. The wrapper application 151 com-
pares the determined network identity to a network identity
of the local receiving device 106 to determine if the ren-
dering device 132 is disposed in the local rendering area, as
shown at step 308. The rendering application 150 also sends
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a rendering preference 184 indicative of whether the ren-
dering device 132 is outside the local media network 110, as
shown at step 309.

The rendering application 150 concludes that the render-
ing device is outside the local media network based on a
difference between the determined network identity 176 and
the network identity 170 of the local receiving device 106,
as shown at step 310, and redirects, if the rendering device
132 is outside the local media network 110, the media
content to a redirection device 140, as depicted at step 311.

A check is performed, at step 312, to determine if the
rendering device 132-2 is available in the local rendering
area 110. If the rendering device 132-2 is remotely disposed,
then the redirection device 130, responsive to the rendering
application 150, redirects, if the rendering preference 184
indicates a remote location, the rendering signal 120 to the
rendering device 132, such that the redirected rendering
signal 120-2 includes the requested media content for ren-
dering the media content on the rendering device 130-2, as
disclosed at step 313.

This includes redirecting a rendering signal 120 including
the media content from the local receiving device 106 to the
rendering device 132 via a redirection network 152, in which
the redirection device 130 is coupled between the local
receiving device 106 and the redirection network 152 for
transporting the redirected rendering signal 120-2, as
depicted at step 314. The redirection device 130 is respon-
sive to a redirection signal, or rendering preference 184,
from the rendering device 132 for indicating the network
identity of a remote receiving device 140 though which the
rendering device 132 receives the redirected media content
in the rendering signal 120, as shown at step 315.

In the example configuration, redirecting the rendering
signal 120 occurs following delivery of the media content
104 to the local receiving device 106, as depicted at step
316, such that the redirected rendering signal 120-2 is
merely forwarded from the local receiving device 106 over
an independent connection, as depicted at step 316. In the
example shown, a local rendering area 110 of a wireless
network defines the local media network, in which the local
rendering area is based on a WiFi range of the local
receiving device 106 and the rendering device 132 config-
ured for receiving WiFi signals within the local rendering
area, as disclosed at step 317.

FIG. 7 is a flowchart of rendering device transition
between an OOH (out of home) and a local rendering area.
A rendering device 132 running the redirection application
150 performs a real-time switchover, or redirection, such
that a rendered image resulting from the current rendering
stream (rendering signal) transitions seamlessly due to buff-
ering of the rendering stream at the redirection device 130
until additional renderable material can be obtained from the
corresponding receiving device 106, 140. The rendering
application 150 determines when the rendering device 132
moves across a threshold boundary defining a local render-
ing area 110, in which the local rendering area 110 is based
on a range of a receiving device 106 for receiving media
content 104 in the local rendering area 110, as depicted at
step 400. The rendering application 150 performs a delivery
transition to accommodate the rendering device 132 for
allowing continued viewing of the media content 104 on the
rendering device, such that the delivery transition switches
the received media content between a redirection device
106, 140 and the rendering device 132, as disclosed at step
401. As the redirection device 130 is coupled between the
receiving device 106 and a remote network location such as
receiving device 140 for forwarding the media content
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switched from the receiving device 106, the remote network
location 140 is configured to forward the switched media
content 104 to the rendering device 132.

The delivery transition therefore switches the redirection
device 106, 140 to direct the media content 104 to either the
remote network location 140 or the rendering device 132
based on the presence of the rendering device 132 in the
local rendering area 110, as shown at step 402. A check is
performed, at step 403, to determine if the transition is to the
local rendering area or the remote (OOH) service area.

In the case of a local transition, switching the media
content 104 includes recognizing when the rendering device
132 is disposed from a remote area outside the local ren-
dering area into the local rendering area 110, as shown at
step 404, and transmitting the media content 104 from the
redirection device 130 to the rendering device 132-1, as
depicted at step 405.

In the case of a remote switchover, switching the media
content 104 includes recognizing when the rendering device
132 is disposed from the local rendering area 110 to a remote
area outside the local rendering area, as depicted at step 406.
Rendering the media content 104 (rendering signal 120)
includes transmitting the media content 104 from the redi-
rection device 130 to a remote receiving device 140 asso-
ciated with the remote network location, such as a router,
cellular base, or WiFi hotspot, as depicted at step 407, and
transmitting the media content 104 from the remote receiv-
ing device 140 to the rendering device 132-2, as shown at
step 408.

Those skilled in the art should readily appreciate that the
programs and methods defined herein are deliverable to a
user processing and rendering device in many forms, includ-
ing but not limited to a) information permanently stored on
non-writeable storage media such as ROM devices, b)
information alterably stored on writeable non-transitory
storage media such as floppy disks, magnetic tapes, CDs,
RAM devices, and other magnetic and optical media, or ¢)
information conveyed to a computer through communica-
tion media, as in an electronic network such as the Internet
or telephone modem lines. The operations and methods may
be implemented in a software executable object or as a set
of'encoded instructions for execution by a processor respon-
sive to the instructions. Alternatively, the operations and
methods disclosed herein may be embodied in whole or in
part using hardware components, such as Application Spe-
cific Integrated Circuits (ASICs), Field Programmable Gate
Arrays (FPGAs), state machines, controllers or other hard-
ware components or devices, or a combination of hardware,
software, and firmware components.

While the system and methods defined herein have been
particularly shown and described with references to embodi-
ments thereof, it will be understood by those skilled in the
art that various changes in form and details may be made
therein without departing from the scope of the invention
encompassed by the appended claims.

What is claimed is:
1. A method of rendering media content received at a local
receiving device serving a local media network, comprising:

receiving a rendering signal from the local receiving
device, the rendering signal having media content, at a
redirection device coupled to the local media network,
the local media network operative to transport media
content from a content provider to rendering devices in
the local media network;

determining that an intended rendering device is not
connected to the local media network;
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determining a specific network identifier indicative of the
intended rendering device on a redirection network, the
redirection device coupled between the local receiving
device and the redirection network; and

redirecting the rendering signal being received from a

content provider from the redirection device to a cur-
rent location of the intended rendering device by trans-
mitting the rendering signal according to a specific
network identifier corresponding to the intended ren-
dering device, the rendering signal received by the
local receiving device including the specific network
identifier for the intended rendering device.

2. The method of claim 1 wherein the rendering signal
includes a network identifier indicative of the intended
rendering device; and

the local receiving device examines the network identifier

before forwarding the rendering signal to the redirec-
tion device.

3. The method of claim 1 further comprising:

identifying a network identifier of the intended rendering

device;

comparing the identified network identifier to network

identifiers of rendering devices available on the local
media network; and

concluding that the network identifier of the intended

rendering device is not included in the network iden-
tifiers available on the local media network.

4. The method of claim 1 wherein the local media network
corresponds to a subscriber of the content provider, and the
rendering signal is received by the local receiving device
before rendering on a rendering device connected to the
local media network or redirected via the redirection device.

5. The method of claim 4 further comprising delivering
the media content to the local receiving device pursuant to
a contractual arrangement, and redirecting the rendering
signal occurs after the media content has been received by
the local receiving device.

6. The method of claim 1 wherein the local receiving
device is a settop box based on a user subscription to the
service provider for receiving the media content over the
content delivery network, the local delivery area corre-
sponding to direct wired connections and WiFi transmis-
sions in and around the curtilage of a dwelling in which the
local receiving device is disposed.

7. The method of claim 1 further comprising

receiving a rendering signal inclusive of the media con-

tent at the local receiving device;

receiving a rendering preference indicative of whether the

rendering device is outside the local media network;
and

redirecting, if the rendering preference indicates a remote

location, the rendering signal to the rendering device,
the redirected rendering signal including the media
content for rendering the media content on the render-
ing device.

8. The method of claim 1 wherein the redirected rendering
signal passes through the redirection device using the same
source before and after the redirection to the intended
rendering device.

9. The method of claim 1 wherein the redirection includes
receiving the rendering signal at the local receiving device
and, following receipt by the local receiving device, for-
warding the rendering signal from the local receiving device
to the intended rendering device, the local receiving device
continuing as a source of the rendering signal received by
the intended rendering device.
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10. The method of claim 1 wherein the rendering signal
passes through the local receiving device during transport to
the intended receiving device for avoiding an additional
stream from the content provider.
11. A media redirection device, comprising:
an interface to a local receiving device on a local media
network for receiving a rendering signal, the rendering
signal having media content, the local media network
operative to transport media content from a content
provider to rendering devices in the local media net-
work;
rendering logic for determining that an intended rendering
device of the media content is not connected to the local
media network, the rendering logic configured for
determining a specific network identifier indicative of
the intended rendering device on a redirection network,
the redirection device coupled between the local receiv-
ing device and the redirection network; and

aplaceshifted output interface to a redirection network for
redirecting the rendering signal being received from a
content provider from the redirection device to a cur-
rent location of the intended rendering device by trans-
mitting the rendering signal according to a specific
network identifier corresponding to the intended ren-
dering device the rendering signal received by the local
receiving device including the specific network identi-
fier for the intended rendering device.

12. The device of claim 11 wherein

the rendering signal received by the local receiving device

is intended for the intended rendering device.

13. The device of claim 11 wherein

the local receiving device is configured to examine the

network identifier before forwarding the rendering sig-
nal to the redirection device.

14. The device of claim 11 wherein the rendering logic is
further configured to:

identify a network identifier of the intended rendering

device;

compare the identified network identifier to network iden-

tifiers of rendering devices available on the local media
network; and

conclude that the network identifier of the intended ren-

dering device is not included in the network identifiers
available on the local media network.

15. The device of claim 11 wherein the local media
network corresponds to a subscriber of the content provider,
and the rendering signal is received by the local receiving
device before rendering on a rendering device connected to
the local media network or redirected via the redirection
device.

16. The device of claim 15 wherein the content provider
delivers the media content to the local receiving device

20

30

40

45

50

14

pursuant to a contractual arrangement, and redirecting the
rendering signal occurs after the media content has been
received by the local receiving device.

17. The device of claim 11 wherein the local receiving
device is a settop box based on a user subscription to the
service provider for receiving the media content over the
content delivery network, the local delivery area corre-
sponding to direct wired connections and WiFi transmis-
sions in and around the curtilage of a dwelling in which the
local receiving device is disposed.

18. The device of claim 11 wherein:

the interface is configured to receive a rendering signal
inclusive of the media content from the local receiving
device;

the rendering logic is operable to receive a rendering
preference indicative of whether the rendering device is
outside the local media network; and

the placeshifted output interface is configured to redirect,
if the rendering preference indicates a remote location,
the rendering signal to the rendering device, the redi-
rected rendering signal including the media content for
rendering the media content on the rendering device.

19. A system for rendering media content, comprising:

a local receiving device for receiving a rendering signal
having media content from a content provider, the local
receiving device coupled to a local media network
operative to transport media content from the content
provider to rendering devices in the local media net-
work;

a redirection device for receiving the rendering signal
forwarding from the local receiving device, the redi-
rection device coupled to the local media network;

rendering logic for determining that an intended rendering
device is not connected to the local media network, the
rendering logic further operable to determine a specific
network identifier indicative of the intended rendering
device on a redirection network, the redirection device
coupled between the local receiving device and the
redirection network; and

an interface to the redirection network for redirecting the
rendering signal being received from a content provider
from the redirection device to a current location of the
intended rendering device by transmitting the rendering
signal according to a specific network identifier corre-
sponding to the intended rendering device, the render-
ing signal received by the local receiving device includ-
ing the specific network identifier for the intended
rendering device.

20. The system of claim 19 wherein the rendering signal

received by the local receiving device is intended for the
intended rendering device.
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