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(57) Abstract: A method and apparatus for delivery of internet protocol television (IPTV) service are provided. The method may
include receiving an IPTV unicast video stream of a select video content from an IPTV server associated with a third party IPTV
service provider at a proxy server within a core network associated with an internet access provider, converting the select video
content from the IPTV unicast video stream to an IPTV multicast video stream at the proxy server, and sending the IPTV multi-
cast video stream of the select video content from the proxy server to each of multiple subscribers of the third party IPTV service
provider at a respective subscriber device associated with the corresponding multiple subscriber via the core network using a mul-
ticast IP addressing scheme. The apparatus may include a proxy server with a third party IPTV interface module, a conversion
module, and a subscriber interface module.
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METHOD AND APPARATUS FOR DELIVERY OF INTERNET PROTOCOL
TELEVISION SERVICE

BACKGROUND

[0001] This disclosure relates to a method and apparatus for delivery of

internet protocol television (IPTV) service from a third party IPTV service provider
to its subscribers through an internet access provider. The third party IPTV
service provider sends an IPTV unicast video stream to the internet access
provider. The internet access provider converts the IPTV unicast video stream to
an IPTV multicast video stream and sends the IPTV multicast video stream to
third party IPTV subscribers that requested the corresponding video content. For
example, this disclosure describes exemplary embodiments in which the IPTV
service is provided via network architectures that include a fiber optic network, a
digital subscriber line (DSL) network, or a cable television (TV) network.
However, the IPTV service may be provided using any type of network
architecture in any combination that is suitable for delivery of streaming video to
subscribers.

[0002] By way of background, IPTV service is commonly offered by fixed
access internet service providers (ISPs) (i.e., internet access providers).
However, more and more third parties, such as KylinTV, are offering IPTV
service that is accessible through internet access providers. The difference
between ISPs providing IPTV service and third party IPTV service providers
providing IPTV service are described below.

[0003] For ISPs providing IPTV service, the downstream IPTV traffic may
be either broadcast or multicast to the set top boxes (STBs) of subscribers with
guaranteed quality of service because the bandwidth for this traffic is reserved.
[0004] However, because the broadcast and multicast traffic from third
parties is strictly controlled by ISPs, third party IPTV providers use unicast for
IPTV service delivery. This IPTV service delivery mechanism has two dramatic
problems — wasted bandwidth and no guarantee on quality of service. Regarding

wasted bandwidth, users watching the same channel need duplicated unicast
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streams from the third party IPTV service provider even though each unicast
stream delivers the same information. Regarding quality of service, ISPs specify
the maximum bandwidth for internet service profiles for downstream unicast
traffic to customers’ devices such as STBs. Under these circumstances, the ISPs
cannot provide guaranteed quality of service for IPTV service provided via
unicast streams.

[0005] For example, Time Warner Cable provides service profiles with the
maximum bandwidths of 7 Mbps, 3 Mbps, 1.5 Mbps, or 768 Kbps and AT&T DSL
provides service profiles with the maximum bandwidths of 6 Mbps, 3 Mbps, 1.5
Mbps, or 768 Kbps. However, the real time allocated bandwidth is not
guaranteed at the maximum bandwidth level all the time. The bandwidth is
determined by traffic nature at a time on the access node, such as an optical line
termination (OLT), DSL access modem (DSLAM), or cable modem termination
(see FIG. 1). Internet traffic, including unicast third party IPTV traffic, is delivered
using best effort of quality of service. When other users have higher
downloading/streaming activities, users receiving IPTV unicast streams from third
party IPTV service providers may not get enough bandwidth and hence may
suffer video freezing or other types of defects resulting in undesirable quality of
service.

[0006] With reference to FIG. 1, an exemplary embodiment of an existing
communication system 10 for providing third party IPTV service to subscribers
includes a third party IPTV service provider 12, an ISP core network 14, a local
office access network node 16, and an subscriber device 18. The
communication system 10 implements an existing technique for the third party
IPTV service provider 12 to deliver IPTV service via multiple IPTV unicast video
streams to corresponding subscribers using corresponding subscriber devices 18
via the ISP core network 14. The ISP core network 14 includes routers,
switches, dynamic host control protocol (DHCP) servers, etc. The local office
access network node 16, for example, includes an OLT, DSLAM, or cable
modem termination. The subscriber device 18 includes a network interface

device 20 and a user device 22. The network interface device 20, for example,
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includes an optical network terminal (ONT), DSL modem, or cable modem. The
user device 22, for example, includes an STB and a TV. The local office access
network node 16 and network interface device 20 are managed by the ISP (i.e.,
internet access provider).

[0007] With continuing reference to FIG. 1, the third party IPTV traffic is
sent from the third party IPTV service provider 12 to the ISP core network 14
through either public communication networks (e.g., Internet clouds) or a
dedicated communication line. Third party IPTV service providers 12 negotiate
the upload bandwidth to guarantee the IPTV traffic can be uploaded to ISP core
network 14 with quality of service. However, as mentioned above, there is no
guarantee for quality of service in the downstream path from the ISP core
network 14 through the local office access network node 18 and network
interface device 20 to the user device 22 for IPTV unicast traffic.

[0008] Based on the foregoing, there is a need for resolving quality of
service issues in the downstream path for third party IPTV service from the ISP
core network 18 to the user device 22. Additionally, there is a need to improve
bandwidth efficiency in the downstream path from the ISP core network 18 to the

user device 22 in relation to providing third party IPTV service.

SUMMARY
[0009] In one aspect, a method for delivery of IPTV service is provided. In
one embodiment, the method includes: a) receiving an IPTV unicast video
stream of a select video content from an IPTV server associated with a third
party IPTV service provider at a proxy server within a core network associated
with an internet access provider, the IPTV unicast video stream having a unicast
internet protocol (IP) addressing scheme, wherein the third party IPTV service
provider offers an IPTV service that supplements other services offered by the
internet access provider, b) converting the select video content from the IPTV
unicast video stream to an IPTV multicast video stream at the proxy server, the
IPTV multicast video stream having a multicast IP addressing scheme, and c)

sending the IPTV multicast video stream of the select video content from the
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proxy server to each of multiple subscribers of the third party IPTV service
provider at a respective subscriber device associated with the corresponding
multiple subscriber via the core network using the multicast IP addressing
scheme.

[0010] In another aspect, an apparatus for delivery of IPTV service is
provided. In one embodiment, the apparatus includes a proxy server within a
core network associated with an internet access provider. In one embodiment,
the proxy server includes: a third party IPTV interface module for receiving an
IPTV unicast video stream of a select video content from an IPTV server
associated with a third party IPTV service provider, the IPTV unicast video
stream having a unicast IP addressing scheme, wherein the third party IPTV
service provider offers an IPTV service that supplements other services offered
by the internet access provider; a conversion module in operative communication
with the third party IPTV interface module for converting the select video content
from the IPTV unicast video stream to an IPTV multicast video stream, the IPTV
multicast video stream having a multicast IP addressing scheme; and a
subscriber interface module in operative communication with the conversion
module for sending the IPTV multicast video stream of the select video content
from the proxy server to each of multiple subscribers of the third party IPTV
service provider at a respective subscriber device associated with the
corresponding multiple subscriber via the core network using the multicast IP
addressing scheme.

[0011] In yet another aspect, a method for delivery of IPTV service is
provided. In one embodiment, the method includes: a) receiving subscriber
information from an IPTV server associated with a third party IPTV service
provider at a proxy server within a core network associated with an internet
access provider for each of multiple subscribers of the third party IPTV service
provider in relation to the corresponding subscriber signing up with the third party
IPTV service provider as a new customer via the core network using a respective
subscriber device, wherein the third party IPTV service provider offers an IPTV

service that supplements other services offered by the internet access provider,
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b) receiving a source message from the IPTV server at the proxy server, the
source message comprising a source IP address and a source port associated
with the IPTV server for an IPTV unicast video stream of a select video content,
c) receiving the IPTV unicast video stream of the select video content from the
IPTV server at the proxy server, the IPTV unicast video stream having a unicast
IP addressing scheme, d) converting the select video content from the IPTV
unicast video stream to an IPTV multicast video stream at the proxy server, the
IPTV multicast video stream having a multicast IP addressing scheme, e)
receiving a multicast request to join the IPTV multicast video stream for each of
the multiple subscribers from the respective subscriber device for the
corresponding multiple subscriber via the core network, f) sending the IPTV
multicast video stream of the select video content from the proxy server to each
of the multiple subscribers to the respective subscriber device associated with
the corresponding multiple subscriber via the core network using the multicast IP
addressing scheme, and g) sending a stop message to the IPTV server from the
proxy server to end the IPTV unicast video stream of the select video content
from the IPTV server in response to determining the subscriber devices
associated with the multiple subscribers that joined the IPTV multicast video
stream are no longer connected to the IPTV multicast video stream. In this
embodiment, the receiving in c) begins after the IPTV server receives a content
request for the select video content from at least a first subscriber of the multiple
subscribers using corresponding subscriber devices to access the IPTV server
through the internet access provider via the core network.

[0012] Further scope of the applicability of the present invention will
become apparent from the detailed description provided below. It should be
understood, however, that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are given by way of illustration
only, since various changes and modifications within the spirit and scope of the

invention will become apparent to those skilled in the art.
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DESCRIPTION OF THE DRAWINGS

[0013] The present invention exists in the construction, arrangement, and

combination of the various parts of the device, and steps of the method, whereby
the objects contemplated are attained as hereinafter more fully set forth,
specifically pointed out in the claims, and illustrated in the accompanying
drawings in which:

[0014] FIG. 1 is a block diagram of an exemplary embodiment of an
existing communication system for providing third party IPTV service to
subscribers via multiple unicast video streams;

[0015] FIG. 2 is a block diagram of an exemplary embodiment of a
communication system for providing third party IPTV service to subscribers via a
multicast video stream;

[0016] FIG. 3 is a signal flow diagram for an exemplary embodiment of a
communication system and associated process for providing third party IPTV
service to subscribers via a multicast video stream;

[0017] FIG. 4 is a flow chart of an exemplary embodiment of a process for
providing third party IPTV service to subscribers via a multicast video stream;
[0018] FIG. 5 is a block diagram of a communication system for providing
third party IPTV service to subscribers via a multicast video stream; and

[0019] FIG. 6 is a flow chart of another exemplary embodiment of a
process for providing third party IPTV service to subscribers via a multicast video

stream.

DETAILED DESCRIPTION

[0020] Various embodiments of methods and communication systems for

providing third party IPTV service to subscribers via a multicast video stream are
disclosed herein. The various embodiments describe how a third party IPTV
service provider sends an IPTV unicast video stream to an internet access
provider and how the internet access provider converts the IPTV unicast video
stream to an IPTV multicast video stream and sends an IPTV multicast video

stream to third party IPTV subscribers that requested the corresponding video
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content. Certain embodiments describe how this IPTV service is provided via
network architectures that include a fiber optic network, a DSL network, or a
cable TV network. Other embodiments describe how this IPTV service may be
provided using any type of network architecture in any combination that is
suitable for delivery of streaming video to subscribers, including any combination
of a local area network (LAN), a TV network, a telephone network, and a wireless
network. For example, a WiFi network, a WIMAX network, a cellular telephone
network, or a satellite TV network may be implemented in a network architecture
that provides the techniques for providing third party IPTV service described
herein.

[0021] With reference to FIG. 2, an exemplary embodiment of a
communication system 30 for providing third party IPTV service to subscribers
includes a third party IPTV service provider 32, an ISP core network 34, a local
office access network node 36, and an subscriber device 38. The
communication system 30 implements a technique for the third party IPTV
service provider 32 to deliver IPTV service via an IPTV multicast video stream to
multiple subscribers using corresponding subscriber devices 38 via the ISP core
network 34. The third party IPTV service provider 32 includes an IPTV server
and a database 40 for storing third party IPTV subscriber information. The
database 40 may also store certain ISP information relating to the third party
IPTV subscribers and the third party IPTV service. The ISP core network 34
includes a proxy server 42 and may also include routers, switches, dynamic host
control protocol (DHCP) servers, etc. The local office access network node 36,
for example, may include an OLT, DSLAM, or cable modem termination. The
subscriber device 38 may include a network interface device 44 and a user
device 46. The network interface device 44, for example, may include an optical
network terminal (ONT), DSL modem, or cable modem. The user device 46, for
example, may include an STB anda TV.

[0022] The proxy server 42 can be introduced in the ISP core network 34
as an add-on component of existing routers or network nodes or as a separate

network node. The proxy server 42 is maintained by the corresponding ISP and
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can communicate with one or more IPTV servers associated with the
corresponding third party IPTV service provider 32.

[0023] The introduction of the proxy server 42 resolves at least two
dramatic problems encountered by today’s third party IPTV service providers.
First, the proxy server 42 maintains available IP multicast group IP addresses for
third party IPTV services and IP multicast group subscription status for access to
such addresses. In cooperation with the proxy server 42, the IPTV server 40
maintains a database for storing various information related to the providing the
third party IPTV service, including: i) IP address ranges for third party IPTV
subscribers (i.e., customers), ii) IP addresses, ports, and communication
protocols for proxy servers 42 with which the third party IPTV service is
associated, and iii) available IP multicast group IP addresses associated with
ISPs with which the third party IPTV service is associated (if the corresponding
ISP does not use the proxy server 42 to dynamically assign IP multicast group IP
addresses).

[0024] In this embodiment, the IPTV server for the third party IPTV service
provider 32 sends one IPTV unicast video stream to the proxy server 42 in the
ISP core network 34. The proxy server 42 converts the IPTV unicast video
stream to an IPTV multicast video stream. Therefore, bandwidth is not wasted
by for additional unicast streams with the same video content when the
corresponding video content is delivered to multiple subscribers. Furthermore,
because the desired video content is delivered to subscribers as multicast traffic,
in ISP reserves bandwidth through the IPS core network 34 for the IPTV
multicast video stream and quality of service is guaranteed.

[0025] With reference to FIG. 3, an exemplary embodiment of a process
50 for providing third party IPTV service to subscribers is illustrated in a signal
flow diagram showing communications between an IPTV server associated with
the third party IPTV service provider 32, a proxy server 42 associated with the
ISP (i.e., internet access provider), and subscriber devices 38 (e.g., STBs)
associated with multiple third party IPTV subscribers. Prior to the signaling

shown in signaling flow diagram, when the third party IPTV service provider adds
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a new subscriber (i.e., customer), the third party IPTV service provider
programmatically communicates the corresponding subscriber information to the
ISP with which the subscriber is also associated. This allows the corresponding
ISP to enable signaling (e.g., internet group management protocol (IGMP)
signaling) for the new subscriber in relation to the third party IPTV service. In
one embodiment, the IPTV service associated with the third party IPTV service
provider communicates with a management server of the ISP (i.e., internet
access provider) with which the new subscriber is also associated.

[0026] With continuing reference to FIG. 3, a first subscriber uses the STB
to send a request 52 to the IPTV server selecting a live TV channel. Based on
the source IP address of the STB, the IPTV server looks up the IP address, port,
and communication protocol 54 for the proxy server of the ISP with which the first
subscriber is also associated. Next, the IPTV server sends a message 56 to that
proxy server requesting an IP multicast group IP address for the select live TV
channel. In response, the proxy server sends a message 58 with an IP multicast
group IP address available for providing the select live TV channel.

[0027] At this point, the ISP core network starts to handle the IGMP
signaling messages for the select live TV channel associated with the IP
multicast group IP address. The IPTV server sends a message 60 to the proxy
server informing the proxy server of the source IP address and source port for
the IPTV unicast video stream for the select live TV channel. Next, the IPTV
server start streaming video data for the select live TV channel via an IPTV
unicast video stream 62 to the proxy server in the ISP core network. The proxy
server converts the unicast traffic (i.e., IPTV unicast video stream 62) into
multicast traffic (i.e., IPTV multicast video stream 64).

[0028] Next, the IPTV server sends a message 66 to the STB for the first
subscriber indicating that the ISP will provide the select live TV channel to the
subscriber after receipt of a message from the STB requesting to join the
assigned IP multicast group IP address. After sending an IGMP join message 68
to the proxy server, the STB for the first subscriber begins receiving 70 the IPTV

multicast video steam 64. If another subscriber associated with the same ISP
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uses another STB to send a request 72 for the same live TV channel to the IPTV
server, the IPTV server sends a message 74 to the STB for the corresponding
subscriber indicating that the ISP will provide the select live TV channel to the
corresponding subscriber after receipt of a message from the corresponding STB
requesting to join the assigned IP multicast group IP address. After sending an
IGMP join message 76 to the proxy server, the corresponding STB for the
corresponding subscriber begins receiving 78 the same IPTV multicast video
steam 64.

[0029] After determining that the STBs associated with subscribers that
joined the IPTV multicast video stream are no longer watching the select live TV
channel, the proxy server may sends a message to IPTV server to revoke the
allocated IP multicast group IP address. In response, the IPTV server stops the
unicast streaming of the select live TV channel to the proxy server in the ISP
core network.

[0030] In another embodiment, the multicast group IP addresses for an
ISP may be statically stored in IPTV server for the third party IPTV service
provider.

[0031] As persons skilled in the art will recognize, subscribers to third
party IPTV services may be spread over numerous ISPs, big and small.
However, it is not necessary for the third party IPTV server to deploy IPTV
servers for each ISP (i.e., internet access provider) with which its subscribers are
also associated. Moreover, the IP multicast group IP addresses allocated by
each ISP are most likely different from other ISPs. Under these circumstances,
IPTV server will send a second unicast stream to a second ISP if the same live
TV channel is selected by a third party IPTV subscriber that is not associated
with the ISP currently providing an IPTV multicast video stream for the select live
TV channel to other subscribers.

[0032] The various techniques for providing third party IPTV services to
subscribers via IPTV multicast video streams described herein provide third party
IPTV subscribers with guaranteed quality of service which provides opportunities

for third party IPTV service providers to gain more subscribers. Moreover, ISPs



WO 2012/012155 PCT/US2011/042291

11

can share revenue with third party IPTV service providers in providing third party
IPTV service. As network data traffic grows exponentially year over year, the
current problems identified and resolved herein may become more and more
useful.

[0033] With reference to FIG. 4, an exemplary embodiment of a process
400 for delivery of IPTV service begins at 402 where an IPTV unicast video
stream of a select video content is received from an IPTV server associated with
a third party IPTV service provider at a proxy server within a core network
associated with an internet access provider. The IPTV unicast video stream may
utilize a unicast IP addressing scheme. The third party IPTV service provider
may be offering an IPTV service that supplements other services offered by the
internet access provider. Next, the select video content from the IPTV unicast
video stream is converted to an IPTV multicast video stream at the proxy server
(404). The IPTV multicast video stream may utilize a multicast IP addressing
scheme. At 406, the IPTV multicast video stream of the select video content may
be sent from the proxy server to each of multiple subscribers of the third party
IPTV service provider at a respective subscriber device associated with the
corresponding multiple subscriber via the core network using the multicast IP
addressing scheme.

[0034] In another embodiment, the process 400 also includes receiving
subscriber information from the IPTV server at the proxy server for each of the
multiple subscribers of the third party IPTV service provider in relation to the
corresponding subscriber signing up with the third party IPTV service provider as
a new customer via the core network using the respective subscriber device. In
yet another embodiment, the process 400 also includes receiving a source
message from the IPTV server at the proxy server, the source message
comprising a source IP address and a source port associated with the IPTV
server for the IPTV unicast video stream of the select video content.

[0035] In still another embodiment of the process 400, the receiving in 402
begins after the IPTV server receives a content request for the select video

content from at least a first subscriber of the multiple subscribers using
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corresponding subscriber devices to access the IPTV server through the internet
access provider via the core network. In another embodiment, the process 400
also includes receiving a multicast request to join the IPTV multicast video
stream for each of the multiple subscribers from the respective subscriber device
associated with the corresponding multiple subscriber via the core network,
wherein the sending in 406 to each of the multiple subscribers is in response to
receiving the multicast request from the corresponding multiple subscriber. In yet
another embodiment, the process 400 also includes sending a stop message to
the IPTV server from the proxy server to end the IPTV unicast video stream of
the select video content from the IPTV server in response to determining the
subscriber devices associated with the multiple subscribers that joined the IPTV
multicast video stream are no longer connected to the IPTV multicast video
stream.

[0036] In still another embodiment, the process 400 also includes
receiving an address request for the IPTV multicast video stream from the IPTV
server at the proxy server. In this embodiment, a multicast group IP address is
assigned to the IPTV multicast video stream in conjunction with the multicast IP
addressing scheme. Next, the assigned multicast group IP address for the IPTV
multicast video stream is sent to the IPTV server from the proxy server. In a
variation of the embodiment being described, the IPTV server sends the
multicast group IP address for the IPTV multicast video stream to each of the
multiple subscribers via the core network in response to receiving a content
request for the select video content from the corresponding multiple subscriber
via the core network. In this embodiment, each of the multiple subscribers sends
a join message to the proxy server via the core network to join the IPTV multicast
video stream of the select video content using the assigned multicast group IP
address. In another variation of the embodiment being described, the process
400 may also include revoking the assigned IP multicast group IP address and
releasing resources at the proxy server allocated to support the IPTV multicast

video stream in response to determining the subscriber devices associated with
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the multiple subscribers that joined the IPTV multicast video stream are no longer
connected to the IPTV multicast video stream.

[0037] In another embodiment, the process 400 may also include
assigning a multicast group IP address to the third party IPTV service provider in
conjunction with the multicast IP addressing scheme. In this embodiment, the
multicast group IP address assigned to the third party IPTV service provider is
sent to the IPTV server from the proxy server prior to the receiving in 402. Next,
a multicast request for multicasting the select video content from the IPTV server
is received at the proxy server via the assigned multicast group IP address in
conjunction with the receiving in 402. In a variation of the embodiment being
described, the IPTV server sends the multicast group IP address for the IPTV
multicast video stream to each of the multiple subscribers via the core network in
response to receiving a content request for the select video content from the
corresponding multiple subscriber via the core network. In this embodiment,
each of the multiple subscribers sends a join message to the proxy server via the
core network to join the IPTV multicast video stream of the select video content
using the assigned multicast group IP address.

[0038] In another embodiment of the process 400, the select video content
may include live scheduled program content, real-time video content, or any
suitable form of video content in any suitable combination. In yet another
embodiment of the process 400, the proxy server may include a router. In still
another embodiment of the process 400, the core network may include a local
area network, a TV network, a telephone network, a wireless network, a cellular
network, a satellite communication network, a fiber optic network, an Ethernet
network, a coaxial cable network, a DSL network, or any type of communication
network suitable for delivery of streaming video in any suitable combination.
[0039] In another embodiment of the process 400, the internet access
provider may include an internet service provider, a TV service provider, a cable
TV service provider, a satellite TV service provider, a telephone service provider,
a wireless service provider, a cellular telephone service provider, a satellite

communication service provider, or any suitable type of service provider suitable
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for delivery of streaming video in any suitable combination. In yet another
embodiment of the process 400, at least a portion of the signaling for the IPTV
multicast video stream complies with an internet group management protocol
(IGMP) or any IP protocol suitable for delivery of streaming video in any suitable
combination.

[0040] In another embodiment of the process 400, each subscriber device
may include a network interface device and a user device. In a variation of the
embodiment being described, each network interface device may include a
network interface unit, a telephone network interface, a cable TV interface unit, a
satellite TV interface unit, a telephone network box, a smart jack, an optical
network terminal, a modem, a DSL modem, a cable modem, or any suitable
network interface device in any suitable combination. In another variation of the
embodiment being described, each user device may include an STB, a TV, a
display device, a computer system, a telephone, a cellular telephone, a satellite
telephone, or any suitable user device in any suitable combination.

[0041] With reference to FIG. 5, an exemplary embodiment of a
communication system 500 for delivery of IPTV service includes a proxy server
502 within a core network 504 associated with an internet access provider 506.
An exemplary embodiment of the proxy server 502 includes a third party IPTV
interface module 508, a conversion module 510 in operative communication with
the third party IPTV interface module 508, and a subscriber interface module 512
in operative communication with the conversion module 510.

[0042] The third party IPTV interface module 508 may receive an IPTV
unicast video stream of a select video content from an IPTV server 514
associated with a third party IPTV service provider 516. The IPTV unicast video
stream may utilize a unicast IP addressing scheme. The third party IPTV service
provider 516 may offer an IPTV service that supplements other services offered
by the internet access provider 506.

[0043] The conversion module 510 may convert the select video content
from the IPTV unicast video stream to an IPTV multicast video stream. The IPTV

multicast video stream may utilize a multicast IP addressing scheme. The
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subscriber interface module 512 may send the IPTV multicast video stream of
the select video content from the proxy server 502 to each of multiple subscribers
of the third party IPTV service provider 516 at a respective subscriber device 518
associated with the corresponding multiple subscriber via the core network 504
using the multicast IP addressing scheme.

[0044] In another embodiment of the communication system 500, the third
party IPTV interface module 508 may receive subscriber information from the
IPTV server 514 for each of the multiple subscribers of the third party IPTV
service provider 516 in relation to the corresponding subscriber signing up with
the third party IPTV service provider 516 as a new customer via the core network
504 using the respective subscriber device 518. Such communications between
the subscriber device 518 and the third party IPTV service provider 516 through
the core network 504 may be via the proxy server 502, another network node
520, or any suitable combination of network nodes.

[0045] In yet another embodiment of the communication system 500, the
third party IPTV interface module 508 may receive a source message from the
IPTV server 514 comprising a source IP address and a source port associated
with the IPTV server 514 for the IPTV unicast video stream of the select video
content. In still another embodiment of the communication system 500, the third
party IPTV interface module 508 may begin receiving the IPTV unicast video
stream after the IPTV server 514 receives a content request for the select video
content from at least a first subscriber of the multiple subscribers using
corresponding subscriber devices 518 to access the IPTV server 514 through the
internet access provider 506 via the core network 504. Such communications
between the subscriber device 518 and the third party IPTV service provider 516
through the core network 504 may be via the proxy server 502, another network
node 520, or any suitable combination of network nodes.

[0046] In another embodiment of the communication system 500, the
subscriber interface module 512 may receive a multicast request to join the IPTV
multicast video stream for each of the multiple subscribers from the respective

subscriber device 518 associated with the corresponding multiple subscriber via
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the core network 504. In this embodiment, the sending of the IPTV multicast
video stream to each of the multiple subscribers may be in response to receiving
the multicast request from the corresponding multiple subscriber. In yet another
embodiment of the communication system 500, the third party IPTV interface
module 508 may send a stop message to the IPTV server 514 to end the IPTV
unicast video stream of the select video content from the IPTV server 514 in
response to the subscriber interface module 512 determining the subscriber
devices 518 associated with the multiple subscribers that joined the IPTV
multicast video stream are no longer connected to the IPTV multicast video
stream.

[0047] In still another embodiment of the communication system 500, the
third party IPTV interface module 508 may receive an address request for the
IPTV multicast video stream from the IPTV server 514. In this embodiment, the
proxy server 502 may also include a resource management module 522 in
operative communication with the third party IPTV interface module 508 and the
subscriber interface module 512 for assigning a multicast group IP address to the
IPTV multicast video stream in conjunction with the multicast IP addressing
scheme. In the embodiment being described, the third party IPTV interface
module 508 may send the assigned multicast group IP address for the IPTV
multicast video stream to the IPTV server 514. In a variation of the embodiment
being described, the IPTV server 514 may send the multicast group IP address
for the IPTV multicast video stream to each of the multiple subscribers via the
core network 504 in response to receiving a content request for the select video
content from the corresponding multiple subscriber via the core network 504. In
this embodiment, each of the multiple subscribers may send a join message to
the subscriber interface module 512 via the core network 504 to join the IPTV
multicast video stream of the select video content using the assigned multicast
group IP address. Such communications between the subscriber device 518 and
the third party IPTV service provider 516 through the core network 504 may be
via the proxy server 502, another network node 520, or any suitable combination

of network nodes. In another variation of the embodiment being described, the



WO 2012/012155 PCT/US2011/042291

17

resource management module 522 may revoke the IP multicast group IP address
assigned to the IPTV multicast video stream and may release resources
allocated to support the IPTV multicast video stream in response to the
subscriber interface module 512 determining the subscriber devices 518
associated with the multiple subscribers that joined the IPTV multicast video
stream are no longer connected to the IPTV multicast video stream.

[0048] In yet another embodiment of the communication system 500, the
proxy server 502 may also include a resource management module 522 in
operative communication with the third party IPTV interface module 508 and the
subscriber interface module 512 for assigning a multicast group IP address to the
third party IPTV service provider 516 in conjunction with the multicast IP
addressing scheme. In this embodiment, the third party IPTV interface module
508 may send the multicast group IP address assigned to the third party IPTV
service provider 516 to the IPTV server 514 prior to the third party IPTV interface
module 508 receiving the IPTV unicast video stream of the select video content
from the IPTV server 514 and may receive a multicast request for multicasting
the select video content from the IPTV server 514 via the assigned multicast
group IP address in conjunction with receiving the IPTV unicast video stream. In
a variation of the embodiment being described, the IPTV server 514 may send
the multicast group IP address for the IPTV multicast video stream to each of the
multiple subscribers via the core network 504 in response to receiving a content
request for the select video content from the corresponding multiple subscriber
via the core network 504. In this embodiment, each of the multiple subscribers
may send a join message to the proxy server 502 via the core network 504 to join
the IPTV multicast video stream of the select video content using the assigned
multicast group IP address. Such communications between the subscriber
device 518 and the third party IPTV service provider 516 through the core
network 504 may be via the proxy server 502, another network node 520, or any
suitable combination of network nodes.

[0049] In another embodiment of the communication system 500, the

select video content may include live scheduled program content, real-time video
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content, or any suitable form of video content in any suitable combination. In yet
another embodiment of the communication system 500, the proxy server 502
may include a router. In still another embodiment of the communication system
500, the core network 504 may include a local area network, a TV network, a
telephone network, a wireless network, a cellular network, a satellite
communication network, a fiber optic network, an Ethernet network, a coaxial
cable network, a DSL network, or any type of communication network suitable for
delivery of streaming video in any suitable combination.

[0050] In another embodiment of the communication system 500, the
internet access provider 506 may include an internet service provider, a TV
service provider, a cable TV service provider, a satellite TV service provider, a
telephone service provider, a wireless service provider, a cellular telephone
service provider, a satellite communication service provider, or any suitable type
of service provider suitable for delivery of streaming video in any suitable
combination. In yet another embodiment of the communication system 500, at
least a portion of the signaling for the IPTV multicast video stream complies with
an internet group management protocol (IGMP) or any IP protocol suitable for
delivery of streaming video in any suitable combination.

[0051] In another embodiment of the communication system 500, each
subscriber device 518 may include a network interface device 524 and a user
device 526. In a variation of the embodiment being described, each network
interface device 524 may include a network interface unit, a telephone network
interface, a cable TV interface unit, a satellite TV interface unit, a telephone
network box, a smart jack, an optical network terminal, a modem, a DSL modem,
a cable modem, or any suitable network interface device in any suitable
combination. In another variation of the embodiment being described, each user
device 526 may include an STB, a TV, a display device, a computer system, a
telephone, a cellular telephone, a satellite telephone, or any suitable user device
in any suitable combination.

[0052] With reference to FIG. 6, an exemplary embodiment of a process

600 for delivery of IPTV service begins at 602 where subscriber information from
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an IPTV server associated with a third party IPTV service provider is received at
a proxy server within a core network associated with an internet access provider
for each of multiple subscribers of the third party IPTV service provider in relation
to the corresponding subscriber signing up with the third party IPTV service
provider as a new customer via the core network using a respective subscriber
device. The third party IPTV service provider may be offering an IPTV service
that supplements other services offered by the internet access provider. Next, a
source message from the IPTV server is received at the proxy server (604). The
source message may include a source IP address and a source port associated
with the IPTV server for an IPTV unicast video stream of a select video content.
At 606, the IPTV unicast video stream of the select video content from the IPTV
server is received at the proxy server. The IPTV unicast video stream may utilize
a unicast IP addressing scheme. Next, the select video content from the IPTV
unicast video stream is converted to an IPTV multicast video stream at the proxy
server (608). The IPTV multicast video stream may utilize a multicast IP
addressing scheme.

[0053] At 610, a multicast request to join the IPTV multicast video stream
for each of the multiple subscribers is received from the respective subscriber
device for the corresponding multiple subscriber via the core network. Next, the
IPTV multicast video stream of the select video content is sent from the proxy
server to each of the multiple subscribers to the respective subscriber device
associated with the corresponding multiple subscriber via the core network using
the multicast IP addressing scheme (612). At 614, a stop message is sent to the
IPTV server from the proxy server to end the IPTV unicast video stream of the
select video content from the IPTV server in response to determining the
subscriber devices associated with the multiple subscribers that joined the IPTV
multicast video stream are no longer connected to the IPTV multicast video
stream. In this embodiment, the receiving in 606 may begin after the IPTV server
receives a content request for the select video content from at least a first

subscriber of the multiple subscribers using corresponding subscriber devices to
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access the IPTV server through the internet access provider via the core
network.

[0054] In another embodiment, the process 600 also includes receiving an
address request for the IPTV multicast video stream from the IPTV server at the
proxy server. In this embodiment, a multicast group IP address is assigned to
the IPTV multicast video stream in conjunction with the multicast IP addressing
scheme. Next, the assigned multicast group IP address for the IPTV multicast
video stream is sent to the IPTV server from the proxy server. The assigned IP
multicast group IP address is revoked and resources at the proxy server
allocated to support the IPTV multicast video stream are released in response to
determining the subscriber devices associated with the multiple subscribers that
joined the IPTV multicast video stream are no longer connected to the IPTV
multicast video stream. In this embodiment, the IPTV server sends the multicast
group IP address for the IPTV multicast video stream to each of the multiple
subscribers via the core network in response to receiving a content request for
the select video content from the corresponding multiple subscriber via the core
network. Each of the multiple subscribers sends a join message to the proxy
server via the core network to join the IPTV multicast video stream of the select
video content using the assigned multicast group IP address.

[0055] In yet another embodiment, the process 600 may also include
assigning a multicast group IP address to the third party IPTV service provider in
conjunction with the multicast IP addressing scheme. In this embodiment, the
multicast group IP address assigned to the third party IPTV service provider is
sent to the IPTV server from the proxy server prior to the receiving in 606. Next,
a multicast request for multicasting the select video content from the IPTV server
is received at the proxy server via the assigned multicast group IP address in
conjunction with the receiving in 606. In this embodiment, the IPTV server sends
the multicast group IP address for the IPTV multicast video stream to each of the
multiple subscribers via the core network in response to receiving a content
request for the select video content from the corresponding multiple subscriber

via the core network. Each of the multiple subscribers sends a join message to
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the proxy server via the core network to join the IPTV multicast video stream of
the select video content using the assigned multicast group IP address.

[0001] The above description merely provides a disclosure of particular
embodiments of the invention and is not intended for the purposes of limiting the
same thereto. As such, the invention is not limited to only the above-described
embodiments. Rather, it is recognized that one skilled in the art could conceive

alternative embodiments that fall within the scope of the invention.
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We claim:
1. A method for delivery of internet protocol television (IPTV) service,
comprising:

a) receiving an IPTV unicast video stream of a select video content from
an IPTV server associated with a third party IPTV service provider at a proxy
server within a core network associated with an internet access provider, the
IPTV unicast video stream having a unicast internet protocol (IP) addressing
scheme, wherein the third party IPTV service provider offers an IPTV service that
supplements other services offered by the internet access provider,;

b) converting the select video content from the IPTV unicast video stream
to an IPTV multicast video stream at the proxy server, the IPTV multicast video
stream having a multicast IP addressing scheme; and

c) sending the IPTV multicast video stream of the select video content
from the proxy server to each of multiple subscribers of the third party IPTV
service provider at a respective subscriber device associated with the
corresponding multiple subscriber via the core network using the multicast IP

addressing scheme.

2. The method set forth in claim 1 wherein the receiving in a) begins after the
IPTV server receives a content request for the select video content from at least
a first subscriber of the multiple subscribers using corresponding subscriber
devices to access the IPTV server through the internet access provider via the

core network.

3. The method set forth in claim 1, further comprising:

d) receiving a multicast request to join the IPTV multicast video stream for
each of the multiple subscribers from the respective subscriber device associated
with the corresponding multiple subscriber via the core network, wherein the
sending in c) to each of the multiple subscribers is in response to receiving the

multicast request from the corresponding multiple subscriber.
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4. The method set forth in claim 1, further comprising:

d) sending a stop message to the IPTV server from the proxy server to
end the IPTV unicast video stream of the select video content from the IPTV
server in response to determining the subscriber devices associated with the
multiple subscribers that joined the IPTV multicast video stream are no longer

connected to the IPTV multicast video stream.

5. The method set forth in claim 1, further comprising:

d) receiving an address request for the IPTV multicast video stream from
the IPTV server at the proxy server;

e) assigning a multicast group IP address to the IPTV multicast video
stream in conjunction with the multicast IP addressing scheme; and

f) sending the assigned multicast group IP address for the IPTV multicast

video stream to the IPTV server from the proxy server.

6. The method set forth in claim 1, further comprising:

d) assigning a multicast group IP address to the third party IPTV service
provider in conjunction with the multicast IP addressing scheme;

e) sending the multicast group IP address assigned to the third party IPTV
service provider to the IPTV server from the proxy server prior to the receiving in
a); and

f) receiving a multicast request for multicasting the select video content
from the IPTV server at the proxy server via the multicast group IP address

assigned in d) in conjunction with the receiving in a).

7. An apparatus for delivery of internet protocol television (IPTV) service,
comprising:
a proxy server within a core network associated with an internet access

provider, the proxy server comprising:



WO 2012/012155 PCT/US2011/042291

24

a third party IPTV interface module for receiving an IPTV unicast
video stream of a select video content from an IPTV server associated
with a third party IPTV service provider, the IPTV unicast video stream
having a unicast internet protocol (IP) addressing scheme, wherein the
third party IPTV service provider offers an IPTV service that supplements
other services offered by the internet access provider,

a conversion module in operative communication with the third
party IPTV interface module for converting the select video content from
the IPTV unicast video stream to an IPTV multicast video stream, the
IPTV multicast video stream having a multicast IP addressing scheme;
and

a subscriber interface module in operative communication with the
conversion module for sending the IPTV multicast video stream of the
select video content from the proxy server to each of multiple subscribers
of the third party IPTV service provider at a respective subscriber device
associated with the corresponding multiple subscriber via the core network

using the multicast IP addressing scheme.

8. The apparatus set forth in claim 7 wherein the third party IPTV interface
module sends a stop message to the IPTV server to end the IPTV unicast video
stream of the select video content from the IPTV server in response to the
subscriber interface module determining the subscriber devices associated with
the multiple subscribers that joined the IPTV multicast video stream are no longer

connected to the IPTV multicast video stream.

9. The apparatus set forth in claim 7 wherein the third party IPTV interface
module receives an address request for the IPTV multicast video stream from the
IPTV server, the proxy server further comprising:

a resource management module in operative communication with the third

party IPTV interface module and the subscriber interface module for assigning a
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multicast group IP address to the IPTV multicast video stream in conjunction with
the multicast IP addressing scheme;

wherein the third party IPTV interface module sends the assigned
multicast group IP address for the IPTV multicast video stream to the IPTV

server.

10.  The apparatus set forth in claim 7, the proxy server further comprising:

a resource management module in operative communication with the third
party IPTV interface module and the subscriber interface module for assigning a
multicast group IP address to the third party IPTV service provider in conjunction
with the multicast IP addressing scheme;

wherein the third party IPTV interface module sends the multicast group IP
address assigned to the third party IPTV service provider to the IPTV server prior
to the third party IPTV interface module receiving the IPTV unicast video stream
of the select video content from the IPTV server and receives a multicast request
for multicasting the select video content from the IPTV server via the assigned
multicast group IP address in conjunction with receiving the IPTV unicast video

stream.
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FIG. 4

/ 400
402

RECEIVING AN IPTV UNICAST VIDEO STREAM OF A SELECT VIDEO CONTENT
FROM AN IPTV SERVER ASSOCIATED WITH A THIRD PARTY IPTV SERVICE
PROVIDER AT A PROXY SERVER WITHIN A CORE NETWORK ASSOCIATED WITH
AN INTERNET ACCESS PROVIDER, THE IPTV UNICAST VIDEQ STREAM HAVING A
UNICAST INTERNET PROTOCOL (IP) ADDRESSING SCHEME, WHEREIN THE THIRD
PARTY IPTV SERVICE PROVIDER OFFERS AN IPTV SERVICE THAT SUPPLEMENTS
OTHER SERVICES OFFERED BY THE INTERNET ACCESS PROVIDER

! 404
CONVERTING THE SELECT VIDEO CONTENT FROM THE IPTV UNICAST VIDEO
STREAM TO AN IPTV MULTICAST VIDEO STREAM AT THE PROXY SERVER, THE

IPTV. MULTICAST VIDEO STREAM HAVING A MULTICAST IP ADDRESSING SCHEME

! ¢ 406
SENDING THE IPTV MULTICAST VIDEO STREAM OF THE SELECT VIDEO
CONTENT FROM THE PROXY SERVER TO EACH OF MULTIPLE SUBSCRIBERS OF
THE THIRD PARTY IPTV SERVICE PROVIDER AT A RESPECTIVE SUBSCRIBER
DEVICE ASSOCIATED WITH THE CORRESPONDING MULTIPLE SUBSCRIBER VIA
THE CORE NETWORK USING THE MULTICAST IP ADDRESSING SCHEME
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600
\

RECEIVING SUBSCRIBER INFORMATION FROM AN IPTV SERVER ASSOCIATED
WITH A THIRD PARTY IPTV SERVICE PROVIDER AT A PROXY SERVER WITHIN
A CORE NETWORK ASSOCIATED WITH AN INTERNET ACCESS PROVIDER FOR
EACH OF MULTIPLE SUBSCRIBERS OF THE THIRD PARTY IPTV SERVICE
PROVIDER IN RELATION TO THE CORRESPONDING SUBSCRIBER SIGNING UP
WITH THE THIRD PARTY IPTV SERVICE PROVIDER AS A NEW CUSTOMER VIA
THE CORE NETWORK USING A RESPECTIVE SUBSCRIBER DEVICE

7602

604
¥ /
RECEIVING A SOURCE MESSAGE FROM THE IPTV SERVER AT THE
PROXY SERVER, THE SOURCE MESSAGE COMPRISING A SOURCE IP
ADDRESS AND A SOURCE PORT ASSOCIATED WITH THE IPTV SERVER
FOR AN IPTV UNICAST VIDEQ STREAM OF A SELECT VIDEQO CONTENT
 J f 606
RECEIVING THE IPTV UNICAST VIDEO STREAM OF THE SELECT
VIDEO CONTENT FROM THE IPTV SERVER AT THE PROXY SERVER
| 1 608
CONVERTING THE SELECT VIDEO CONTENT FROM THE IPTV UNICAST VIDEO
STREAM TO AN IPTV MULTICAST VIDEO STREAM AT THE PROXY SERVER
| 1610

RECEIVING A MULTICAST REQUEST TO JOIN THE IPTV MULTICAST VIDEQ STREAM
FOR EACH OF THE MULTIPLE SUBSCRIBERS FROM THE RESPECTIVE SUBSCRIBER
DEVICE FOR THE CORRESPONDING MULTIPLE SUBSCRIBER VIA THE CORE NETWORK

| 7612

SENDING THE IPTV MULTICAST VIDEO STREAM OF THE SELECT VIDEO CONTENT FROM

THE PROXY SERVER TO EACH OF THE MULTIPLE SUBSCRIBERS TO THE RESPECTIVE

SUBSCRIBER DEVICE ASSOCIATED WITH THE CORRESPONDING MULTIPLE SUBSCRIBER
VIA THE CORE NETWORK USING THE MULTICAST IP ADDRESSING SCHEME

| (614

SENDING A STOP MESSAGE TO THE IPTV SERVER FROM THE PROXY SERVER TO END

THE IPTV UNICAST VIDEO STREAM OF THE SELECT VIDEO CONTENT FROM THE IPTV

SERVER IN RESPONSE TO DETERMINING THE SUBSCRIBER DEVICES ASSOCIATED WITH

THE MULTIPLE SUBSCRIBERS THAT JOINED THE IPTV MULTICAST VIDEO STREAM ARE
NO LONGER CONNECTED TO THE IPTV MULTICAST VIDEO STREAM
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