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)50
52
HOME WIRELESS SERVICE PROVIDER (WSP) MAINTAINS INFORMATION ON SUBSCRIBING MOBILE USERS,

CONTENT SERVICE PROVIDERS {CSPs) AND WSP MIRROR SITES FOR EFFECTIVELY SERVING MOBILE
USERS IN VARIOUS GEOGRAPHIC LOCATIONS

L

BASED ON THE GEOGRAPHIC LOCATION OF THE MOBILE USER, THE HOME WIRELESS CONTENT BROKER
AGENT (WCBA) ASSIGNS APPROPRIATE MIRROR SITE FOR SERVING THE MOBILE USER
5

ASSIGNED WCBA ESTABLISHES SIP/SDP/RTP MULTIMEDIA (MM) SESSION WITH APPROPRIATE (SP
AND OBTAINS EXTRACTABLE MULTIMEDIA CONTENT (MMC) COMPONENT STREAMS AND PROVIDES
10 MOBILE USER TERMINAL THIER THUMBNAIL IMAGE REPRESENTATIONS

58

BASED ON SELECTION BY MOBILE USER WCBA ESTABLISHES SIP/SDP/RTP MULTIMEDIA (MM)
SESSION WITH THE MOBILE TERMINAL AND SENDS SELECTED MMC COMPONENT
STREAMS OBTAINED FROM THE CSP

60

MOBILE USER SELECTED MMC COMPONENT STREAMS KEEP FLOWING TO THE MOBILE TERMINAL

BY MEANS OF SIP/SDP/RTP MM SESSIONS ESTABLISHED BETWEEN (I)CSP AND WCBA AND (I1)
BETWEEN W(BA AND MOBILE TERMINAL

FIG. 2
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INITIAL STATE: WIRELESS CONTENT BOKERAGE AGENT (WCBA) HAS A DATABASE (DB) OF CONTENT
SERVICE PROVIDERS (CSPs) IN THE GEOGRAPHIC LOCATIONS THAT IT COMMITS TO PROVIDE
CONTENT EXTRACTION SERVICE. HOME WCBA ALSO HAS LIST OF MIRROR SERVER SITES LOCATED

IN THE COMMITED GEOGRAPHIC LOCATIONS

/4

MOBILE USER TAKES SUBSCRIPTION OF HOME WIRELESS SERVICE PROVIDER (WSP) FOR
SELECTIVE CONTENT EXTRACTION SERVICE. THE HOME WCBA UPDATES MOBILE USER
PROFILE IN THE HOME SUBSCRIPTION SERVER DATABASE (HSS DB) WHEREBY WSP IS BEING

IDENTIFIED AS A SERVICE PROVIDER OF THE MOBILE USER. THIS PROFILE UPDATE IS

NECESSARY FOR AUTHORIZING AN S-CSCF OF IMS CORE NETWORK TO ESTABLISH A SIP/SDP/RTP

SESSION BETWEEN THE WCBA OF THE WSP AND A MOBILE TERMINAL WHEN REQUIRED

MOBILE USER IN THE VICINITY OF A FIXED DISPLAY DEVICE (FDD) LOGS ON TO THE HOME
WCBA TO LAUNCH THE CONTENT EXTRACTION SERVICE. HOME WCBA CHECKS USER
AUTHENTICATION BY VERIFING AGAINST HSS DB AND RETURNS INITIAL GUI WEB PAGE T0
MOBILE USER COMPRISING OF TEXT ENTRY BOXES FOR ENTERING THE PSI {PUBLIC SERVICE
IDENTIFIER) OF THE CSP AND THE SIP ADDRESS OF THE FDD

/8

HOME WCBA CHECKS MOBILE USER'S CURRENT GEOGRAPHIC LOCATION FROM HSS DB AND
ALSO DETERMINES THE GEOGRAPHIC LOCATION OF THE CONTENT RELEVANT CSP FROM THE PSI

80

HOME WCBA USES ITS (SP DB TO DETERMINE WHICH MIRROR WCBA WOULD BE BEST SUITED
FOR SERVING THE MOBILE USER FOR CONTENT EXTRACTION

B2

IS THE HOME WCBA SUITABLE FOR SERVING CONTENT EXTRACTION Y
FOR THE MOBILE USER? "

HOME WCBA TRANSFERS MOBILE USER WEB SESSION TO APPROPRIATE MIRROR W(BA

86

HOME WCBA RETURNS WEB PAGE TO MOBILE USER THAT HAS CONTENT EXTRACTION SERVICE
LAUNCH BUTTON, PRESSING OF WHICH WILL SEND HTTP REQUEST TO THE ASSIGNED (HOME

OR MIRROR) WCBA FOR EXTRACTED THUMBNAIL REPRESENTATIONS OF MULTIMEDIA
CONTENT ON THE FOD

MOBILE USER PRESSES CONTENT EXTRACTION SERVICE LAUNCH BUTTON AND CONTENY
MANAGEMENT SESSION STARTS BETWEEN THE ASSIGNED WCBA AND THE MOBILE TERMINAL

FIG. 5
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150

152y

INITIAL STATE: USER LOGIN REQUEST FOR LAUNCHING MULTIMEDIA CONTENT (MMC) EXTRACTION
SERVICE HAS ARRIVED. APPROPRIATE WIRELESS CONTENT BROKERAGE AGENT (W(BA} HAS
BEEN ASSIGNED FOR SERVING THE MOBILE USER. DYNAMIC MMC COMPONENT TABLE OF IS

ACCESSIBLE BY WCBA THAT SHOWS WHICH MMC COMPONENTS ARE EXTRACTABLE IN REAL TIME

154

WCBA TAKES SUBSCRIPTION AS A “USER” OF TARGET (SP. C5P UPDATES WCBA USER PROFILE IN
THE HOME SUBSCRIPTION SERVER DATABASE (HSS DB), THIS UPDATING WOULD ENSURE
AUTHORIZATION TO AN IMS S-CSCF TO ESTABLISH A SIP/SDP/RTP SESSION BETWEEN W(BA AND
THE (5P WHEN REQUIRED. NOTE RELEVANT ABBRIVIATIONS-- IMS: IP MULTIMEDIA SUBSYSTEM.

S-CSCF: SERVING CALL SESSION CONTROL FUNCTION. SIP/SDP/RTP : SESSION INITIATION
PROTOCOL / SESSION DESCRIPTION PROTOCOL / REAL TIME PROTOCOL

156

WCBA LOOKS INTO MMC COMPONENT TABLE OF CSP TO DETERMINE THE NUMBER AND
CHARACTERISTICS OF SIP/SDP/RTP MULTIMEDIA (MM) SESSIONS REQUIRED TO BE

ESTABLISHED BETWEEN WCBA AND (5P
158

W(CBA ESTABLISHES SIP/SDP/RTP MM SESSIONS, ONE FOR EACH OF
THE MMC COMPONENT STREAM
160
WCBA EXTRACTS THUMBNAIL IMAGE OF EACH MM STREAM INCOMING FROM CSP

162

WCBA INSERTS THUMBNAIL IMAGES INTO THE WEB PAGE THAT GETS RETURNED TO THE MOBILE WEB
BROWSER AS THE GUI FOR MOBILE USER TO SELECT DESIRED CONTENT TO BE EXTRACTED. NOTE THAT

THE WEB PAGE IS RETURNED IN RESPONSE TO THE USER PRESSING THE SERVICE LAUNCH BUTTON FOR
CONTENT EXTRACTION {SEE THE LAST STEP OF THE FLOW CHART IN FIG. 5)

164
WCBA RECEIVES USER'S SELECTION OF MMC COMPONENTS TO BE EXTRACTED AS HTTP REQUEST

166
WCBA ESTABLISHES SIP/SDP/RTP MM STREAMING SESSION WITH MOBILE USER TERMINAL AND
STARTS SENDING REQUESTED MMC COMPONENT STREAMS TO THE MOBILE TERMINAL

168

WCBA TERMINATES SIP/SDP/RTP MM SESSIONS OF COMPONENT STREAMS THAT HAVE NOT
BEEN REQUESTED BY MOBILE USER

170

MOBILE USER SELECTED MMC COMPONENT STREAMS CONTINUE TO PLAYBACK IN REAL
TIME ON MOBILE TERMINAL

FIG. 6
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WIRELESS MULTIMEDIA CONTENT
BROKERAGE SERVICE FOR REAL TIME
SELECTIVE CONTENT PROVISIONING

CROSS-REFERENCE TO RELATED
APPLICATION

The present application 1s a continuation of U.S. patent
application Ser. No. 13/601,172, filed on Aug. 31, 2012,
which was a continuation of U.S. Pat. No. 8,261,307, which
issued on Sep. 4, 2012, the disclosures of which are hereby
incorporated by reference 1n their entirety.

BACKGROUND

Hand held personal mobile terminals, such as cellular tele-
phones, are becoming the constant companion of contempo-
rary individuals who may encounter real time multimedia
content numerous times a day. For example, a person may
encounter multimedia content at an airport or other waiting
room, at a caleteria or restaurant, in a lounge, or such as at a
hotel. Some of this publicly-viewable content may comprise
real time broadcasts provided via large display devices and/or
other display devices. In some instances, public or other
display devices viewed by an individual may present com-
posite multimedia presentations. Generally, a composite mul-
timedia presentation can comprise multiple simultaneous
streams of content. As an example, a single large display may
teature multiple video streams which may or may not include
accompanying audio.

An individual viewing content (referred to herein also as a
“user”’) may desire to continue to view real time content, but
may have any number of reasons to leave the area in which the
display device can be perceived. Accordingly, the user may
wish to view some or all of the content on a mobile device. I
an entire composite multimedia presentation 1s simply mir-
rored on the mobile device, the content of the composite
multimedia presentation may be difficult or impossible to
tully view due to small screen size and/or low resolution of
the mobile device. Furthermore, existing systems, such as
video on demand systems, require effort on the part of the
mobile user to locate the applicable content provider and, in
some 1nstances, to obtain a subscription or to perform other
rights management activity before actually viewing the con-
tent. Thus, opportunities remain to improve the experience
for users of mobile devices, such as by providing for partial
content extraction onto a device.

SUMMARY

In accordance with some aspects of the present subject
matter, a wireless multimedia content brokerage service can
provide for real time selective content extraction 1n a manner
that allows users to easily obtain, at a mobile device, one or
more portions of a real time composite multimedia presenta-
tion. The brokerage service ensures that the experience 1s
transparent from the point of view of the user, and addition-
ally does not require any specific interaction between the user
and the display, or interaction between the user and the con-
tent service provider (or providers). Instead, the brokerage
service handles the transactional details involved 1n obtaining
subscriptions to content and in obtaining, formatting, and
forwarding content to the mobile device. Additionally, since
the content of interest 1s not forwarded from the display 1tself
and since some embodiments of the system do not rely on any
interactivity at the display to identily the display device or
content, relatively unsophisticated display devices can be
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used. Furthermore, the user 1s not limited to proximity to a
particular display device since the display device does not
need to play a role 1n the transier of content data to the mobile
device.

A wireless multimedia content brokerage system can com-
prise at least one computing device (referred to as a “broker-
age computing device” for clarity) adapted to access presen-
tation 1dentification data that identifies a realtime composite
multimedia content presentation. For example, the composite
multimedia content presentation can comprise a plurality of
content streams, such as a plurality of real time video content
streams and one or more audio feeds. The particular manner
in which the streams are provided to and by a display device
does not matter. For instance, 1n some embodiments, a display
device may receive a single data stream comprising the plu-
rality of multimedia components. In other embodiments, the
display device may receive several streams and combine the
streams 1nto a composite presentation at the display device.

The at least one brokerage computing device can be
adapted to 1dentily at least one content provider associated
with the plurality of streams. For mstance, 1n some embodi-
ments, a single content provider assembles and provides the
composite content presentation. However, in other embodi-
ments, a composite content presentation may be assembled
from streams provided by multiple content providers. In any
event, the content provider(s) can be identified 1n any suitable
way. For 1nstance, a mobile device user may provide a suit-
able identifier, such as a display SIP or IP address, a content
identifier (such as an indication of a channel, content pro-
vider, or content title or reference number), or the like via an
interface that relays the information to the at least one bro-
kerage computing device. Based on the display device SIP/IP
address, content identifier, and/or other relevant information,
the at least one brokerage computing device can cross-refer-
ence the content provider(s) for the presentation to determine
what media stream(s) comprise the underlying components
of the composite presentation and where to obtain the
streams.

For example, 11 a composite presentation comprises a
ticker, a feed of graphics (e.g. a graphical weather forecast),
and a video feed of a newscaster, each such component may
be made available by the content provider(s) as an idividu-
alized stream. The individualized streams may be made avail-
able even 11 the composite presentation 1s sent as a single
stream (e.g. as a single broadcast or cable channel).

The at least one brokerage computing device can be
adapted to access data comprising the plurality of streams
made available by the content provider(s) and, in some
embodiments, to butler the accessed data. For example, 11 the
content provider(s) push content, the at least one brokerage
computing device can 1ssue one or more suitable push
requests and recerve and builer the content. Additionally, the
at least one brokerage computing device can provide selec-
tion iterface data to a user’s mobile device and access selec-
tion data provided by the mobile device, with the selection
data identifying at least one of the plurality of streams for
extraction to the mobile device. The brokerage computing
device(s) can further be adapted to transmit the buffered data
comprising the at least one 1dentified stream to the mobile
device.

In some embodiments, the brokerage computing device(s)
may be adapted to avoid bullering accessed data comprising
at least one stream that 1s not identified 1n the selection data.
For example, 11 a composite multimedia presentation com-
prises numerous video streams and a particular user elects to
view only one stream, the brokerage service can discontinue
buifering the other streams. However, in some embodiments,
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the brokerage service retains suificient information for a user
to revert back to the selection phase and select other streams.
Further, buffering may continue 1f other users served by the
brokerage computing device(s) continue to view the same
stream. In some embodiments, the brokerage computing
device or devices may not butler content, but may instead act
as a pass-through between the mobile device and the content
provider(s).

In some embodiments, the least one brokerage computing,
device may also be adapted to interface with the at least one
content provider and, 1n response to the selection data pro-
vided by the mobile device, transmit data 1identifying at least
one change 1n the display. For example, the mobile device
may provide selection data indicating a particular portion or
portions of the composite media stream as selected by the
mobile device user. Based on the selection data, the at least
one brokerage computing device can send data to the appro-
priate content provider, and the content provider can highlight
or otherwise annotate the selected portion(s) at the large
display device. Accordingly, a mobile device user can receive
teedback provided through a large (or other) display device 1n
selecting which portion or portions to view at the mobile
device. Data defining the annotation(s) or highlight(s) may be
included 1n data comprising the media sent to the large dis-
play device, or may comprise data sent as separate commands
to the display device or other related components such as, e.g.
a set-top box associated with the display device.

It should be noted that, although 1n accordance with some
aspects ol the present subject matter a display can appearto be
responsive to a user, the present subject matter does not
require any sort of specific data transfer with or between the
display and the user device. Thus, the present subject matter
can be used with displays without requiring specialized func-
tionality to support sending content to mobile devices.

In some embodiments, the selection interface data com-
prises data defining the layout of a graphical user interface,
with the graphical user interface comprising respective por-
tions corresponding to locations of various streams in the
composite multimedia presentation. For example, the graphi-
cal user interface may be presented at the mobile device based
on the selection interface data so that a scaled replica of the
large display 1s presented at the mobile device. A mobile
device user may then navigate through the graphical user
interface to 1dentily one or more portions of the composite
multimedia display. The individual streams may be repre-
sented as still images 1n some embodiments.

In some embodiments, the brokerage computing device
can be further adapted to determine whether one or more
subscriptions are needed to access the plurality of streams
and, 11 so, obtain the needed subscription or subscriptions. For
instance, prior to accessing data comprising the streams, a
database or other suitable set of information can be accessed
to determine 11 a subscription 1s needed to access the stream
and whether or not such a subscription 1s available. For con-
tent which 1s not subscription-based, other actions can be
taken to ensure that the computing device has sutlicient rights
to obtain and provide the content stream(s) to the mobile
device. The present subject matter 1s not limited by the par-
ticular type(s) of rights clearance steps required to access
content, and can even be used with regard to content that
requires no rights management.

In some embodiments, the at least one brokerage comput-
ing device can be adapted to interface with at least one content
provider after identifying the content provider and obtain at
least one structured data file identifying a network address for
cach of the plurality of content streams comprising the con-
tent display. Further, 1n some embodiments, the structured so
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data file may also comprise data identifying the spatial
arrangement of the composite media display. The at least one
brokerage computing device may be adapted to generate the
selection interface data based on the structured data file. As an
example, a content provider may make one or more structured
files such as XML files available and cross-referenced to
specific display devices by display device SIP/IP address or
other 1dentifier(s). The XML files may specily a network
address, such as a SIP/IP address and/or other identifier(s),
for each component of the composite media display provided
at the display device.

In some embodiments, the brokerage computing devices
can be adapted to access presentation 1dentification data and
identify at least one content provider as part of a partial
content service session. The brokerage device(s) may further
be adapted to determine the location of the mobile device and,
based on the location of the mobile device and the 1dentity of
the content provider, determine whether a transfer of the
partial content service session to a mirror brokerage device 1s
needed. Accordingly, in some embodiments, the system can
comprise multiple brokerage computing devices, at least one
of which 1s configured to selectively act as a mirror device. In
handing a particular session, the brokerage device(s) config-
ured as a mirror device can then access selection data, access
data comprising the plurality of streams, buifer the data, and
transmit the butlered data to the mobile device in response to
a transier of the partial content extraction session from a
different brokerage computing device.

BRIEF DESCRIPTION OF THE DRAWINGS

A full and enabling disclosure including the best mode of
practicing the appended claims and directed to one of ordi-
nary skill in the art 1s set forth more particularly in the remain-
der of the specification. The specification makes reference to
the appended figures, 1n which:

FIG. 1 1s a block diagram showing an overview of an
exemplary communications system comprising a wireless
multimedia content brokerage service that supports partial
content extraction to mobile devices:

FIG. 2 1s a flowchart showing exemplary steps 1n a high-
level process for providing wireless multimedia content bro-
kerage services;

FIG. 3 1s a block diagram showing aspects of an exemplary
wireless multimedia content brokerage service in closer
detail;

FIG. 4 1s a block diagram showing another exemplary
communication system comprising a wireless multimedia
content brokerage service;

FIG. S1s atflowchart showing steps 1n an exemplary process
for service management by a brokerage agent, including
assigning an appropriate mirror agent when needed; and

FIG. 6 1s atflowchart showing steps 1n an exemplary process
which may be carried out by a wireless multimedia content
brokerage service 1n support of provisioning partial content.

Use of like reference numerals 1s intended to illustrate like
or analogous components.

DETAILED DESCRIPTION

Reference will now be made 1n detail to various and alter-
native exemplary embodiments and to the accompanying
drawings, with like numerals representing substantially 1den-
tical structural elements. Each example 1s provided by way of
explanation, and not as a limitation. In fact, it will be apparent
to those skilled 1n the art that modifications and variations can
be made without departing from the scope or spirit of the
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disclosure and claims. For instance, features illustrated or
described as part of one embodiment may be used on another
embodiment to yield a still further embodiment. Thus, 1t 1s
intended that the present disclosure includes modifications
and variations as come within the scope of the appended
claims and their equivalents.

The technology discussed herein makes reference to serv-
ers, databases, software applications, and other computer-
based systems, as well as actions taken and information sent
to and from such systems. One of ordinary skill 1n the art wall
recognize that the inherent flexibility of computer-based sys-
tems allows for a great variety of possible configurations,
combinations, and divisions of tasks and functionality
between and among components. For instance, server pro-
cesses discussed herein may be implemented using a single
server or multiple servers working in combination. Databases
and applications may be implemented on a single system or
distributed across multiple systems. Distributed components

may operate sequentially or 1n parallel.
When data 1s obtained or accessed between a first and

second computer system or component thereof, the actual
data may travel between the systems directly or indirectly. For
example, 11 a first computer accesses a file or data from a
second computer, the access may involve one or more inter-
mediary computers, proxies, and the like. The actual file or
data may move between the computers, or one computer may
provide a pointer or metafile that the second computer uses to
access the actual data from a computer other than the first
computer, for istance.

The various computer systems discussed herein are not
limited to any particular hardware architecture or configura-
tion. Embodiments of the methods and systems set forth
herein may be implemented by one or more general-purpose
or customized computing devices adapted 1 any suitable
manner to provide desired functionality. The device(s) may
be adapted to provide additional functionality complemen-
tary or unrelated to the present subject matter, as well. For
instance, one or more computing devices may be adapted to
provide desired functionality by accessing solftware mstruc-
tions rendered in a computer-readable form. When software 1s
used, any suitable programming, scripting, or other type of
language or combinations of languages may be used to imple-
ment the teachings contained herein. However, software need
not be used exclusively, or at all. For example, some embodi-
ments of the methods and systems set forth herein may also be
implemented by hard-wired logic or other circuitry, includ-
ing, but not limited to application-specific circuits. Of course,
combinations of computer-executed software and hard-wired
logic or other circuitry may be suitable, as well.

Embodiments of the methods disclosed herein may be
executed by one or more suitable computing devices. For
instance, as noted 1n further detail below, a communications
system may comprise one or more systems that can provide
wireless multimedia content brokerage services. Such
system(s) may comprise one or more computing devices
adapted to perform one or more embodiments of the methods
disclosed herein. As noted above, such devices may access
one or more computer-readable media that embody com-
puter-readable instructions which, when executed by at least
one computer, cause the at least one computer to implement
one or more embodiments of the methods of the present
subject matter. Additionally or alternatively, the computing
device(s) may comprise circuitry that renders the device(s)
operative to implement one or more of the methods of the
present subject matter. Furthermore, components of the pres-
ently-disclosed technology, such as subscriber databases,
may be implemented using one or more computer-readable
media.
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Any suitable computer-readable medium or media may be
used to implement or practice the presently-disclosed subject
matter, including, but not limited to, diskettes, drives, and
other magnetic-based storage media, optical storage media,
including disks (including CD-ROMS, DVD-ROMS, and
variants thereof), tlash, RAM, ROM, and other memory
devices, and the like.

Software agents are utilized 1n some embodiments of the
present subject matter. Generally speaking, any type of soft-
ware agent may be used, with the actions of the software agent
based on rules, parameters, profiles, and other data provided
by the agent’s principal or principals, 1.¢., the individual(s),
group(s), or other entity (or entities) configuring the agent’s
behavior. The degree of autonomy exercised by the agent may
vary, and may depend on rules or preferences specified by the
agent’s principal. In some instances, the rules may provide for
the agent to contact one or more persons and/or other agents
for additional data, such as confirmation of a course of action
or further imnformation required by the agent to evaluate a
situation. Agent functionality may be handled by a single
agent or coordinated amongst multiple agents. Agent(s) may
reside in one computing device or may be distributed amongst
multiple computing devices. No particular level of autonomy
or “intelligence” 1s required of a software agent; for instance,
in some embodiments, the term “software agent” can refer to
a routine or a collection of routines that provide particular
functionality.

The present disclosure also makes reference to the relay of
communicated data over one or more communications net-
works. It should be appreciated that network communications
can comprise sending and/or recerving information over one
or more networks of various forms. For example, a network
can comprise a dial-in network, a local area network (LAN),
wide area network (WAN), public switched telephone net-
work (PSTN), the Internet, Intranet or other type(s) of net-
works. A network may comprise any number and/or combi-
nation of hard-wired, wireless, or other communication links.
Although several examples herein relate to an IMS-complaint
network, 1n other embodiments, the subject matter may be
implemented as part of a network (or networks) based on
other public or proprietary standards.

FIG. 1 1s a block diagram showing components 1n an exem-
plary communications system 10 that includes a wireless
multimedia content brokerage service that includes support
for partial/selective extraction of content displays provided
via one or more large display devices and forwarding of such
content to mobile devices. In this example, the service i1s
provided by way of one or more application servers 12 and
12a, also labeled with exemplary SIP addresses “SIP AS-17
and “SIP AS-2” Each application server comprises one or
more computing devices adapted to provide a wireless con-
tent brokerage agent (WCBA) 14, 14a. For example, a wire-
less content brokerage agent may comprise one or more pro-
cesses, applications, or software agents which recerve
requests for content extraction, manage mcoming and outgo-
ing media streams, and coordinate transactional details, such
as subscriptions and other rights management with regard to
content. Although not discussed 1n detail herein, application
servers such as 12 and 12¢ may, in some embodiments, be
adapted to provide other services/functionality.

Other aspects of exemplary communications system 10
comprise IMS core network 22, which can comprise any
all-1P telecom network that requires each end element to have
an IP address expressed 1n a SIP (Session Initiation Protocol)
format. IMS has been standardized by the Third generation
Partnership Project (3GPP) and has been accepted by the
telecom world as the next generation telecom standard run-
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ning on IPv6 (Internet Protocol Version 6). Further, media
streams can be transferred using SIP/SDP/RTP protocol,
which refers to Session Initiation Protocol/Session Descrip-
tion Protocol/Real Time Protocol.

Generally speaking, in some embodiments, application
servers, such as servers 12, 12a, and server 18 (discussed
below) are in the service layer of IMS. Mobile terminals, such
as exemplary mobile terminal 32, communicate with other
mobile terminals, other devices 1n the IMS network, and IMS
services by way ol IMS core network 22.

Although the full details of the IMS network are not
explored herein, FIG. 1 further 1llustrates several elements as
generalized block diagrams. Namely, the home subscription
server/database (HSS) 24, call session control function
(CSCF) 26, border functions (BF) 28, and media functions
(MF) 30 are identified for sake of completeness. Brietly, HSS
24 serves as a clearinghouse for data regarding various
devices 1n the IMS network, such as user or device profiles.
CSCF 26 provides for call session control functions govern-
ing telephone and other communications functionality. Bor-
der Functions 28 handle communication between different
IMS core networks, while media functions 30 process or
manipulate multimedia for optimal transit through the net-
work.

Content service provider 18 comprises any entity which,
via one or more computing devices, makes multimedia con-
tent available to consumers via the IMS network 22. For
instance, multimedia content displays can be provided via
one or more large display devices viewable 1n public or other
areas. In other embodiments, content service provider 18 may
additionally or alternatively provide content without the use
of an IMS network. For instance, the present subject matter
can be implemented 1n a system using broadband data com-
munication standards other than IMS, such as an IP-based
distribution system accessible by a wireless service provider.
Additionally, multiple network types may be used. For
instance, content may be made available to display devices
through one type of network, such as a broadcast or cable
television network, while identification of displays, commu-
nications with mobile devices, and streaming of components
occur over another network, such as a cellular telephone
network and/or wireless Internet.

Although several examples herein relate to multimedia
content presented via a large display device, 1t 1s to be under-
stood that the present subject matter 1s not intended to be
limited to particular types of content or particular mode or
manner of presentation. For example, other content presen-
tation systems may provide 3-D content (with or without
audio). Furthermore, the display need not be large or public.
For istance, a user may view a composite content presenta-
tion at a iriend’s home or other private setting at a small
screen (e.g. television, computer screen) and extract partial
content using embodiments of the present subject matter.

Returning to exemplary application server 12, the wireless
content brokerage agent 14 provided via server 12 commu-
nicates with one or more mobile users to ascertain each user’s
media extraction requirements and arranges for multimedia
flow from the appropriate content service provider or provid-
ers, such as content service provider 18. Namely, wireless
content brokerage agents such as 14 can obtain content
directly from content service providers, such as 18, and pro-
vide the content 1n a suitable form to mobile terminals, such
as terminal 32. Accordingly, no rights management or other
transactional details need to be handled directly by the user at
mobile 32 for a particular content extraction session. Addi-
tionally, no interaction between the user and display device 1s
required. Thus, relatively “dumb” large display devices can
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be used. In other embodiments the extraction experience can
be enhanced through support of some interactivity/data trans-
fer at the large display device, but this 1s not required.

Additionally, the “home” wireless content brokerage agent
(14 1n this example) 1s responsible for maintaiming a content
service provider database 16 that references major contents
service providers known to supply multimedia content to
public display devices. Database 16 can be used to determine
when a mirror application server should be utilized for best
service quality.

For istance, content service providers may service differ-
ent geographic regions and may even be dispersed across
continents. Thus, one or more mirror content brokerage ser-
vices can be provided so that it 1s not necessary for content to
be routed over excessive distances. Instead, local content
from local content service providers can be routed through
local mirror wireless service provider application servers. In
this example, application server 12a and content brokerage
agent 14a comprise a “mirror”’ service/agent supporting a
different area than server 12 and agent 14. For example, when
a user of mobile terminal 32 1s far from his home network,
such as on another continent, content may be routed through
server 12a rather than through home server 12.

Generally, the user can associate with a given wireless
service provider and obtain a subscription to the partial con-
tent extraction service. The partial content extraction service,
for example, may be provided by the user’s communications
carrier (e.g. cell phone company ) or may be a separate service
provided by one or more third parties. In any event, the
wireless service provider afliliates with content providers
such as content service provider 18 1n order to obtain suili-
cient rights to retrieve and forward selected content to mobile
device 32. For example, the wireless service provider may
proactively or on a case-by-case basis obtain subscriptions to
content service providers based on the location of mobile
device 32. Additionally or alternatively, content brokerage
agent 14 may engage in other rights clearance activities other
than obtaining subscriptions.

FIG. 2 provides a high-level conceptual overview of some
aspects ol the present subject matter by 1llustrating exemplary
steps 1n a process 50 for providing partial content provision-
ing via a wireless multimedia content brokerage service.
Additionally, the exemplary steps of FIG. 2 are cross-refer-
enced by letters to exemplary communications shown in FIG.
1 and identified by capaital letters A through E.

At step 52, the home wireless service provider maintains
information on subscribing mobile users, content service pro-
viders, and wireless service provider mirror servers. For
instance, the information can be arranged and/or accessed by
algorithms, processes, or applications that are configured to
determine the optimal component combinations for serving
users based on location. As shown at (A) 1n FIG. 1, server 12
1s 1n communication with terminal 32 to determine the loca-
tion of terminal 32. Location may be tracked in any suitable
manner, such as by geographic coordinates (e.g., GPS) or
network location (e.g. cell ID). Additionally, home wireless
content brokerage agent 14 receives a request from the user of
terminal 32 identifying a composite multimedia presentation
comprising content which the user of terminal 32 wishes to
have forwarded/routed to terminal 32.

At 54, based on the geographic (or other) location of the
mobile user, the home wireless content brokerage agent 14
assigns an appropriate mirror site to service the mobile user.
This 1s shown at (B) 1n FIG. 1, which represents one or more
data transiers between server 12 and server 12a which serve
to alert mirror WCBA 14a that content extraction is to be
handled by wireless content brokerage agent 14a. For




US 9,270,717 Bl

9

example, the user of mobile terminal 32 may be physically
closer to server 12q rather than home server 12. As another
example, such decisions may not depend on the relative loca-
tion of the mobile terminal relative to the server, but instead
may depend on the relative location of the server to the con-
tent provider. Of course, other network factors may be con-
sidered 1n addition to or instead of location.

At step 56, the assigned WCBA establishes a suitable con-
nection with a content service provider. For example, data
provided by home server 12 may indicate that content from
content service provider 18 1s to be forwarded to device 32.

Accordingly, mirror WCBA 14a may establish a SIP/SDP/

RTP multimedia session with content service provider 18 and
obtain extractable multimedia content component streams.

This 1s shown at (C) in FIG. 1. Briefly, (C") in FIG. 1 shows the

connection that would be made between content service pro-
vider 18 and home server 12 i1, for example, terminal 32 were

to be served via home server 12/home WCBA 14.

As will be discussed 1n further detail below, the wireless
multimedia content brokerage service can interface with
mobile terminal 32 to receive selection data from a user. The
selection data can identily one or more of a plurality of
multimedia streams displayed 1in a composite multimedia
presentation which are of interest to the user. For example, the
content brokerage agent 14a can generate a graphical user
interface that enables the mobile terminal user to navigate
through a representation of a large display to indicate one or
more streams of interest. If home agent 14 were handing the
entire session, then home agent 14 would generate the graphi-
cal user interface.

As shown at 58, based on the selection data provided by the
mobile user, the wireless content brokerage agent sends the
selected stream or streams to the mobile terminal. In FIG. 1,
this 1s shown at (D). If home server 12/home agent 14 were
serving terminal 32, then the content would flow over the
same path as (A), although 1t will be understood that the
multimedia flow can be entirely separate from the initial
request.

In step 60 shown 1n FIG. 2, the mobile user selected mul-
timedia content component streams continue to flow to the
mobile terminal via one or more SIP/SDP/RTP multimedia
sessions established between the content service provider and
content brokerage agent, and between the content brokerage
agent and the terminal. The streams can continue until any
suitable end event, such as termination command by the user
of terminal 32, the end of the multimedia content stream, or
other considerations.

FIG. 3 1s a block diagram showing a closer view of an
exemplary application server 12. Also, 1n this example, appli-
cation server 12 further comprises content service provider
database 16. Specifically, database 16 comprises table 40 that
comprises a listing of content service providers, mirror sites,
and other applicable information by geographic location.
Table 40, and any other databases or datasets discussed
herein, can be provided by any number or type of databases in
any suitable logical or physical format.

As was noted earlier, wireless content brokerage agent 14
accesses database 16 1n order to determine optimal handling
of partial content extraction and forwarding. Also, 1n this
example, content brokerage agent comprises a service man-
ager component 34 which handles 1nitialization of content
extraction sessions and a content manager component 36
which handles accessing and bulfering content, generating,
selection interfaces, receiving selection data, and buffering
and forwarding content to users. Thus, content manager com-
ponent 36 may be used to handle sessions mitiated by service
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manager component 34 and to handle incoming sessions
where application server 12 and agent 14 act as a mirror for
other servers/agents.

For instance, 1in this example, service manager 34 accesses
database 16 and, as needed, handles contacting and interact-
ing with mirror service providers and/or content providers.
For instance, by referencing home subscriber service 24,
service manager 34 may determine the location of mobile
users and thereby make effective use of CSP database 16. In
embodiments which do not utilize IMS, another suitable
source of information as to the location of mobile users can be
used rather than HSS 24.

Several other details 1llustrated in FIG. 3 relate to when
content brokerage server 12 1s handling media extraction and
forwarding to mobile devices without use of a mirror server.
For instance, a content manager 36 may utilize one or more
builers 38a, 3856, 38¢, and 384 to bufler incoming content
during the interval between a forwarding request and the
actual provision of multimedia content to a mobile device.
For example, one buffer may be used for each of a plurality of
media streams that comprise a composite multimedia presen-
tation ol multimedia content. Although four buflers are
shown 1n this example, it will be understood that an applica-
tion server may have access to more or fewer butlers in order
to adequately service a desired number of mobile users. Fur-
thermore, 1n some embodiments, butfer(s) used for a particu-
lar multimedia content stream may be used to provide data for
multiple users. The particular portion of content extracted
from the buffer may differ between users 1n such cases. Any
suitable type of hardware and/or software-based buffering
schemes can be used. Still further, 1n other embodiments, no
buifering 1s performed, and content manager 36 provides a
pass-through functionality (although some buifering may be
incidental to the pass-through functionality).

In this example, service manager 34 can access a dynamic
table of available content streams 19 to determine particular
media stream addresses to access. For example, as will be
discussed below, a composite multimedia presentation may
comprise media from several different feeds. When a user
identifies a particular display, several or all of the streams
comprising the composite multimedia presentation can be
accessed via their respective network addresses and can be
builered 1n a respective builer. The user can then be prompted
to select one or more streams of Interest. Once the stream(s)
of interest are identified, the buffered content can be for-
warded to the user.

FIG. 4 provides a more detailed view of an exemplary
communications system 100 comprising a wireless multime-
dia content brokerage service with support for partial content
extraction. This example also depicts an exemplary user 101
associated with mobile device 132, with user 101 coming
within perceptible range of a public fixed display device 102.
Although the term “public” 1s used, the particular conditions
required to view display device (or lack of such conditions)
can vary. For example, a “public” display can comprise any
display that can be viewed by one or more users, and may vary
in size. Furthermore, the “display device” can comprise not
only the screen, projection, and/or other equipment used to
render a perceptible image, but additional components used
to receive signals, such as one or more computing devices
such as a set-top box (whether a separate component or inte-
grated with other components) and the like. Furthermore, the
“display” can include ancillary components not related to
visual aspects of the presentation, such as speakers for audio
content.

As shown 1n the 1nset, public display device 102 provides a
composite multimedia presentation of several different mul-
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timedia real-time content streams. Namely, 1n this example,
the display comprises a newscaster 103, graphical weather
forecast 104, news clip 105, scrolling stock ticker 106, and
scrolling news ticker 107. User 101 may wish to view some
components on mobile device 132, but 1t may not be feasible
for all components to be displayed on the screen of mobile
device 132. For instance, the screen may be too small to show
all components, or the bandwidth requirements for viewing
all streams may be too excessive. Thus, 1 accordance with
the present subject matter, user 101 can request for partial
content extraction of the content displayed at device 102.

The remaining components illustrated 1n FI1G. 4 are gener-
ally analogous to components with similar numbers shown 1n
FIGS. 2-3. For mstance, home application server 112 com-
prises home content brokerage agent 114 with access to data-
base 116 1n the same manner as home server 12 comprises
home content brokerage agent 14 with access to database 16.
Accordingly, mirror server 112a, mirror content brokerage
agent 114a, home subscriber server (HSS) 124, IMS core
network 122, content service provider 118, multimedia con-
tent source 120, multimedia content component table 119,
and are not discussed in further detail. IMS call support
components are generally illustrated at 126 and may com-
prise, for mstance, P-CSCF, I-CSCF, and S-CSCF.

Exemplary operation of a wireless multimedia content bro-
kerage system such as the one shown in network 100 will now
be discussed 1n conjunction with FIGS. 5 and 6, which each
illustrate steps 1n exemplary processes for operating such a
service. Additionally, 1n a later example, reference will be
made to communications occurring between components
shown 1n FIG. 4 and labeled 201 through 222.

FIG. 5 shows an exemplary process 70 comprising steps
related to service management aspects of a wireless content
brokerage agent. Step 72 represents an initial state, where a
wireless content brokerage agent has access to a database of
content service providers in geographic (or other) locations
which the content brokerage agent commits to provide con-
tent extraction and forwarding services. Each home content
brokerage agent also has access to a list of mirror service sites
located 1n the committed geographic locations. Although sev-
cral examples herein relate to content brokerage services
supporting mirroring, in other embodiments, all requests can
be handled by the home agent. Accordingly, mirroring-re-
lated functionality could be omitted.

Step 74 represents an 1nitial setup step between a wireless
device user and the content brokerage agent, wherein the user
obtains a subscription from the wireless service provider for
selective content extraction services. As was noted above, this
service may be provided as a feature in a calling plan or other
arrangement between a wireless service provider and a user,
or may be provided as a third party service.

The home content brokerage agent updates the mobile
user’s profile in the home subscription database identifying,
the wireless service provider as the mobile user’s home pro-
vider. In embodiments in which the content brokerage service
1s 1implemented as part of an IMS core network, such as
network 122, such a profile update 1s necessary for authoriz-
ing an S-CSCF component of the core network to establish a
SIP/SDP/RTP session between the content brokerage agent
and the mobile terminal.

Step 76 represents service management activities that may
be performed at some point after a user has subscribed or
otherwise obtained the services of the wireless multimedia
content brokerage system. For instance, a user may set up the
content forwarding service sometime prior to encountering
content, or may be prompted to subscribe to the content
torwarding service at the time the user encounters content. At
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step 76 a mobile user, such as user 101 1n FIG. 4, comes 1nto
the viciity of fixed display device 102 and logs onto the
user’s home content brokerage service by contacting a bro-
kerage agent to launch the content extraction service. For
example, the home brokerage agent can verity authentication
for the content extraction service by checking the home sub-
scriber database.

At step 78, the home content brokerage agent obtains infor-
mation regarding the mobile user’s current geographic or
other location. This information may be obtained, for
example, from the home subscriber service so database 1n
implementations 1n a system supporting IMS functionality.
Based on 1dentification data provided by the user, the broker-
age agent can determine the geographic or other location of
the content provider for the display device of interest. As
shown at 80, the home content brokerage agent uses 1ts con-
tent service provider database 116 to determine which mirror
content brokerage agent (1f any) would be best suited for
servicing the mobile user for the particular content extraction
service. As shown at 82, if a home content brokerage agent 1s
suitable for providing the content extraction service, process
70 skips to step 86. However, 11 the home content brokerage
agent determines that another agent would be more appropri-
ate, then as shown at 84, the home agent transfers the mobile
user’s web session to an appropriate mirror content brokerage
agent. For mnstance, as was noted earlier, a user outside the
geographic region served by the home content brokerage
agent may be better served by a local brokerage agent with a
closer or more robust connection to corresponding local con-
tent service providers.

As shown at 86, the home content brokerage agent which 1s
handling the mobile user session returns a web page (or other
suitable interface) to the user that can be used to send a request
to the approprate content brokerage agent to launch the con-
tent extraction service. The content brokerage agent which
receives the request can then provide a suitable representation
of the fixed display multimedia content for further selection
by the user. As shown at 88, the mobile user provides data
indicating a launch, such as pressing a content extraction
service launch button, selecting a launch command using an
interface on the phone, or in any other suitable manner. At this
point, a content management session begins between the
assigned content brokerage agent and the mobile terminal. If
no mirror agent 1s used, then the content management session
1s also handled by the home content brokerage agent.

FIG. 6 illustrates steps 1n an exemplary content manage-
ment session 150 between a wireless content brokerage agent
and a mobile terminal. Step 152 represents an initial state
wherein a user request for launching a multimedia content
extraction session has arrived at an assigned content broker-
age agent. The agent has access to a dynamic multimedia
component table showing which multimedia content compo-
nents of a particular display of interest are extractable 1n real
time. For example, in some instances, a public display device
may comprise a composite media display that includes ele-
ments which are not extractable. The component table may
include a place holder or other indication so that the content
brokerage agent can inform the mobile user of which content
streams are available.

At 154, the content brokerage agent obtains a subscription
as a user of the target content service provider. For instance,
the content service provider may also use the home subscrip-
tion server database of the IMS network to manage authori-
zation for obtaiming content. In such embodiments, the con-
tent service provider can update a user profile corresponding,
to the content brokerage agent to ensure authorization to the
IMS components when required. At 156, the content broker-
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age agent accesses the multimedia component table for the
identified content service provider to determine the number
and characteristics of communication sessions which are
needed 1n order to obtain content comprising the composite
multimedia presentation. For example, the content brokerage
agent may determine which particular SIP/SDP/RTP sessions
are required to access the data comprising the streams of
interest. At 158, the content brokerage agent establishes the
required connections, such as an SIP/SDP/RTP multimedia
session for each component stream of the content display.
At 160, the content brokerage agent extracts a thumbnail
image of each multimedia stream incoming from the content
service provider. At 162, the thumbnail images are nserted
into a web page. This web page can be returned to the mobile
device as part of a graphical user intertace for the mobile user.
For instance, the mobile user can navigate through a replica of
the composite multimedia presentation 1n order to provide
selection data to the content brokerage agent. For example,

the images may be placed into the webpage that 1s returned to
the user 1n response to launching the service as noted at step
88 1n FIG. 5. Of course, the graphical user interface need not
necessarlly comprise a web page, and other data formats/
protocols could be used to provide the graphical user inter-
face.

At 164, the content brokerage agent receives the user’s
selection of multimedia components for extraction. At 166,
the content brokerage agent establishes an SIP/SDP/RTP
multimedia streaming session with the mobile terminal and
sends the requested mobile streams to the terminal.

In some embodiments, during the time between initial
identification of the display and the time at which the content
brokerage agent begins streaming to the mobile device, the
content brokerage agent may buller incoming content
streams. In such embodiments, the streaming sessions to the
user terminal may begin at the earliest point in the buifer so
that the recipient can avoid missing any portions of the con-
tent of interest. In other embodiments, the multimedia content
may be mirrored at the device 1n real time or near real time,
with or without bullering at the content brokerage agent. For
instance, 1n some embodiments, the brokerage agent acts as a
pass-through only (although some incidental ‘buifering’ may
occur during the pass-through operations).

In this example, at 168 the content brokerage agent termi-
nates the SIP/SDP/RTP multimedia sessions of component
streams that are not selected by the mobile user. However,
depending upon how the system 1s optimized and otherwise
configured, then buffering may not be discontinued. For
instance, 11 an agent 1s providing the same content to multiple
users, the data may be maintained 1n a shared builer which 1s
continually updated until no more users are accessing the
content. At 170, the selected component streams continue to
play back in real time at the mobile terminal. The component
streams may continue until the end of the particular multime-
dia content 1n the streams and/or another termination event,
such as termination of forwarding by the user.

Another example of content and service management steps
and data transfers which can occur 1n a system that includes a
content brokerage service will now be discussed in conjunc-
tion with FIG. 4. The following so example explores addi-
tional detail while following a flow path similar to the previ-
ous example discussed above. As shown at 200 in FIG. 4, a
content service provider, such as content service provider
118, obtains multimedia content 120 which 1s sent to a public
fixed display device 102. Multimedia content 120 may be
obtained from any suitable sources, including stored data, live
feeds, broadcast sources, and the like.
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As shown 1n the mset of FIG. 4, public fixed display device
provides a multimedia display comprising a plurality of mul-
timedia streams. Each one of the streams 103-107 can com-
prise real time video content with or without accompanying
audio. Additionally, as shown in FIG. 4 at 201, the content
service provider 118 updates multimedia component table
119 to 1dentity the plurality of multimedia streams associated
with display device 102. For example, the data could be 1n the
form of an XML file that would be configured for a content
brokerage agent to sort via a style sheet associated with the
XML file. The XML file may comprise characteristics iden-
tifying each partial content stream 1n a manner such that
content brokerage agents can establish appropriate SIP/SDP/
RTP sessions with the content service provider 1 required. In
some embodiments, the XML file may contain the coordi-
nates of the partial content on the display screen so that the
content brokerage agent can provide data to mobile users
based on the special arrangement of content on the public
display.

As shown at 202, the home wireless service provider 112
obtains a subscription to content service provider 118. For
example, this subscription may be obtained in response to
determining that user 101 1s 1n a geographic or other location
served by content service provider 118 on large display
devices. It service provider 112 already has an adequate sub-
scription, then no subscriptionis needed. As shown at 203, the
content service provider updates one or more home subscrip-
tion server database profiles to indicate that the wireless ser-
vice provider and 1ts brokerage agents (including the home
and mirror content brokerage agents 114 and 114A) as autho-
rized user of its multimedia content. As shown at 204, the
home content brokerage 114 maintains a table or other so
suitable data mapping content service providers to suitable
mirror content brokerage agents. At 205, mobile user 101
becomes a subscriber of the selective content extraction ser-
vice provided by the wireless multimedia content brokerage
service. Content brokerage agent 114 updates the profile of
user 101 in home subscription server database 124.

As shown at 207, user 101 encounters a composite multi-
media presentation comprising a plurality of multimedia
streams 103-107 provided via a public fixed display device
102. The display may include one or more public service
identifiers indicating the source of the content. Additionally,
the display 1tself may include one or more indications of its
SIP address or other identifier(s). Although not required for
the present subject matter, 1n some embodiments, the display
includes commumnication functionality, such as Bluetooth or
Wi-F1 connectivity for automatically providing its SIP
address and/or content 1dentifiers to interested users.

As shown at 208, the mobile user launches a browser or
other thin client application on terminal 132 and logs onto
home service provider 112 to begin the multimedia content
extraction service. The home content brokerage agent 114
authenticates user 101 by referencing subscriber database
124 as shown at 209.

Home content brokerage agent 114 returns a mobile web
page or other suitable user interface data through which user
101 can use terminal 132 to 1dentify the content of interest as
shown at 210. For example, the user may be provided with a
mobile web page for entering a public service identifier of the
content service provider and/or the SIP address of the display
device. If the display supports local communication, such
data may be obtained from the display. However, it 1s empha-
s1ized that the display does not need to have any such data
transier functionality, provided some sort of indication of the
display identifier(s) 1s provided (e.g. a sign or panel). As
shown at 211, the data identitying the display device 1s sent to
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the home content brokerage agent. In some embodiments, no
explicit identification of the display 1s needed 11 the user can
identify the content provider from available information (e.g.
a program title, channel 1dentifier, or the like).

As shown at 212, the home content brokerage agent deter-
mines the mobile user’s current geographic or other location
from home subscriber database 124. Also, as shown at 213,
based on content provider 1dentification data (and/or display
identification data) and the location of user 101/terminal. 132,
the home content brokerage agent 114 1dentifies an appropri-
ate mirror content brokerage agent (114A 1n this example)
suitable for serving terminal 132. As shown at 214, home
content brokerage agent 114 informs the mirror content bro-
kerage agent 114 A regarding the current extraction request.
For example, 214 may represent transier of session data to
agent 114A. As shown at 215, the home content brokerage
agent also updates user 101 profile with service authorization
for the mirror agent 114A. At 216, home content brokerage
agent 114 returns a webpage or other suitable interface data
which allows user 101 to launch the content extraction ser-
vice. In some embodiments, agent 114 may hand off the entire
session to agent 114A, making agent 114 A responsible for
generating the launch webpage.

As shown at 217, the mobile user sends a request to launch
the component extraction service to the suitable content bro-
kerage agent. In this example, the launch request 1s sent to
mirror content brokerage agent 114 A, although 11 the home
agent 114 was handling this particular session, the request
would be sent to the home agent. Mirror content brokerage
agent 114 obtains multimedia component streams corre-
sponding to those shown on display 102 by establishing SIP/
SDP/RTP multimedia sessions with content service provider
118 as shown at 218. Next, as shown at 219, mirror content
brokerage agent 114A provides terminal 132 with data so that
terminal 132 can render an interface, such as a mobile termi-
nal webpage, comprising thumbnail image representations of
the multimedia component streams. The thumbnail 1mages
may be static 1n some embodiments, or may be updated at a
reduced frame rate.

Although 1n the example above the content brokerage
agent provided thumbnail representations of the content
streams, 1n other embodiments, content service provider 118
may dynamically generate thumbnail representations of its
partial content streams and send the representations to con-
tent brokerage agents, such as part of or along with the XML
or other files 1dentilying the content streams.

As shown at 220, user 101 provides 1nput to terminal 132
and terminal 132 sends selection data to content brokerage
agent 114A, such as via a HT'TP request. In response, as
shown at 221, mirror content brokerage agent 114 A provides
the selected multimedia component streams by establishing,
one or more SIP/SDP/RTP multimedia sessions with terminal
132. Mirror content brokerage agent 114A then terminates
the unused SIP/SDP/RTP session with content service pro-
vider 118 as shown at 222. User 101 can then view the
requested stream(s) at terminal 132 until the end of the
stream(s) or until another termination event occurs.

Several examples discussed above depict content provi-
sioning in the context of a communication system configured
in accordance with IMS standards and principles. One of skill
in the art will appreciate that the present subject matter does
not rely on IMS and 1s not limited to IMS-compliant systems.
For example, requests for content, responses to requests, and
the content 1tself could be provided via other network types,
such as broadband internet. Correspondingly, call routing,
session requests, and the like need not be IMS-compliant.
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Subscriber databases and information may be maintained by
a wireless service provider 1n any suitable fashion, and not
only using the HSS server.

The material particularly shown and described above 1s not
meant to be limiting, but instead serves to show and teach
various exemplary implementations of the present subject
matter. As set forth in the attached claims, the scope of the
present invention mcludes both combinations and sub-com-
binations of various features discussed herein, along with
such variations and modifications as would occur to a person
of skill 1n the art.

What 1s claimed:

1. A multimedia content brokerage computing device com-
prising;:

memory; and

circuitry associated with the memory, the circuitry config-

ured to:

receive a request from a mobile device to launch an
extraction service when the mobile device comes mto
vicinity of a device capable of receiving multimedia
content component streams:;

determine a location of the mobile device:

assign a server to provide content to the mobile device
based on the location of the mobile device:

establish a connection with a content provider;

obtain a plurality of identifiers for the multimedia con-
tent component streams:

provide the plurality of 1dentifiers to the mobile device;

receive data from the mobile device i1dentifying one
multimedia content component stream of the multi-
media content component streams for extraction;

obtain the one multimedia content component stream
from the content provider; and

provide the one multimedia content component stream
associated with selection data to the mobile device.

2. The device set forth 1n claim 1, wherein the multimedia
content brokerage computing device 1s further configured to
buifer at least one of the multimedia content component
streams and to discontinue buffering accessed data compris-
ing at least one stream that 1s not 1dentified in the selection
data.

3. The device set forth 1n claim 1, wherein the multimedia
content brokerage computing device 1s further configured to:

interface with the content provider and, in response to the

selection data provided by the mobile device, transmit
data1dentifying at least one change in the device capable
of recerving multimedia content component streams.

4. The device set forth in claim 1, wherein the multimedia
content brokerage computing device 1s further configured to:

determine whether one or more subscriptions are needed to

obtain the multimedia component streams and, 11 so,
obtain the needed subscription or subscriptions.

5. The device set forth in claim 1, wherein the multimedia
content brokerage computing device 1s further configured to:

after establishing a connection with the content provider,

intertace with the content provider and obtain at least
one structured data file identifying a network address for
cach of the multimedia content component streams.

6. The device set forth 1in claim 1, wherein the multimedia
content brokerage computing device 1s further configured to:

obtain a structured data file comprising data 1dentifying a

spatial arrangement of a media presentation displayed
on the device capable of receiving multimedia content
component streams; and

generate the user interface based on the structured data file.

7. The device set forth in claim 1, wherein the multimedia
content brokerage computing device 1s further configured to:
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access presentation 1dentification data and 1dentily at least
one content provider as part of a partial content service
session; and

based on the location of the mobile device and an identity
of the content provider, determine whether to transfer
the partial content service session to a mirror brokerage
computing device.

8. The device set forth 1n claim 1 wherein the mirror bro-
kerage computing device 1s configured to access the selection
data, access data for the multimedia content component
streams, buffer the data, and transmait the butfered data to the
mobile device in response to a transier of the partial content
extraction session.

9. A method of providing partial content extraction, the
method comprising:

receiving a request from a mobile device to launch an
extraction service when the mobile device comes 1nto
vicinity of a device capable of receiving multimedia
content component streams:

determining a location of the mobile device;

assigning a server to provide content to the mobile device
based on the location of the mobile device;

establishing a connection with a content provider;

obtaining a plurality of identifiers for the multimedia con-
tent component streams; and

providing the plurality of identifiers to the mobile device;

receiving data from the mobile device 1dentifying one mul-
timedia content component stream of the multimedia
content component streams for extraction;

obtaining the one multimedia content component stream
from the content provider; and

providing the one multimedia content component stream
associated with selection data to the mobile device.

10. The method set forth in claim 9, further comprising
buffering at least one of the multimedia content component
streams and, after receiving the selection data, discontinuing
bulfering at least one stream that 1s not i1dentified in the
selection data.

11. The method set forth 1n claim 9, further comprising:

interfacing with the content provider and, 1n response to the
selection data provided by the mobile device, transmit-
ting data 1dentifying at least one change in the device
capable of recerving multimedia content component
streams.

12. The method set forth 1in claim 9, wherein the user
interface data defines a layout of a graphical user interface,
the graphical user interface comprising respective portions
corresponding to the one multimedia content component
stream.
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13. The method set forth 1n claim 9, turther comprising:

determining whether one or more subscriptions are needed
to obtain the multimedia component streams and, 11 so,
obtaining the needed subscription or subscriptions.

14. The method set forth 1n claim 9, further comprising:

after establishing a connection with the content provider,
interfacing with the content provider and obtaining at
least one structured data file i1dentifying a network
address for each of the multimedia component content
streams.

15. The method set forth 1n claim 14, further comprising:

obtaining a structured data file comprising data identiiying
a spatial arrangement of a media presentation displayed
on the device capable of receiving multimedia content
component streams; and

generating the user selection interface based on the struc-
tured data file.

16. The method set forth 1n claim 14, turther comprising;:
accessing access presentation identification data;

identifying at least one content provider for a partial con-
tent service session; and

based on the location of the mobile device and an 1dentity
of the content provider, determining whether to transfer
the partial content service session to a mirror brokerage
computing device.

17. A multimedia content brokerage computing device
comprising:

memory; and

circuitry associated with the memory, the circuitry config-
ured to:

receive a request from a mobile device to launch an
extraction service when the mobile device comes 1nto
vicinity of a device capable of providing multimedia
content component streams:

determine a location of the mobile device:

assign a server to provide content to the mobile device
based on the location of the mobile device;

establish a connection with a content provider;

obtain a plurality of identifiers for the multimedia con-
tent component streams;

provide the plurality of identifiers to the mobile device 1n
a web page;

receive data from the mobile device i1dentifying one
multimedia content component stream of the multi-
media content component streams for extraction;

obtain the one multimedia content component stream
from the content provider; and

provide the one multimedia content component stream
associated with selection data to the mobile device.

G ex x = e



	Front Page
	Drawings
	Specification
	Claims

