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(57) Abstract: System and method for accessing mobile TV over air interface is disclosed. The present invention relates to accessing
television content and, more particularly, to accessing television content over air interface. Existing IP TV systems have drawbacks
such as high cost in implementation, wide range of bandwidth requirement for transmission, poor quality of transmission and so on.
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connection with the satellite in order to fetch television broadcast content. Further, the fetched content is processed by a baseband
processor that converts the signals to a form that is suitable for transmission to the mobile device of the user over the air interface.
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SYSTEM AND METHOD FOR ACCESSING A TELEVISION BROADCAST WITH A MOBILE DEVICE
USING A WIRELESS CONNECTION

TECHNICAL FIELD

5 [001] The present invention relates to accessing television content

and, more particularly, to accessing television content over an air interface.

BACKGROUND

[002] Present day systems that offer mobile TV access to the users

10 are equipped with variety of infrastructure in order to make Internet

Protocol (IP) content available on mobile phones of a user. Most of these

existing implementations, standards, and literature on mobile TV would

require the use of IP infrastructure of the service provider to provide mobile

TV access. One such example is WiMax TV. In case of WiMax TV, TV

15  content is provided to the user’s mobile phone by utilizing the broadband

connection to the WiMax base stations. The disadvantage associated with

WiMax TV is the requirement of huge bandwidth in the core of the IP
network.

[003] In another implementation, IP TV content is provided using

20  available wireless access points. These wireless access points are employed

for providing ubiquitous TV viewing experience to the user. However,

these implementations have their own drawbacks - such as the requirement

for broad range of bandwidth for broadband connection from the service

provider to transmit IP TV content to the user. Generally these technologies

25  have an inherent limitation of requiring to reserve and provide network

infrastructure to support a bandwidth of 4Mbps per user from the base

station or exchange to the IP server gateway. As an illustration, if we

consider a conservative figure of 25 million users the bandwidth
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requirement to be set aside in the core network would be in the order of

tens of terabits. As a result, huge amount of network resources are

consumed for transmitting TV content and consequently the amount of

bandwidth available for other services such as video-on-demand, online
5  gaming and so on is very less.

[004] The reduction in available bandwidth can result in congestion
in the network leading to packet drops thereby affecting the quality of
viewing experience of the services.

[005] Another technology that is employed for ubiquitous TV

10 experience is based on Digital Video Broadcasting Satellite services to
Handheld (DVB-SH) standards. While this technology does eliminate the
need for high bandwidth in the IP backbone of the service provider
network, it requires huge investment to build the end-to-end infrastructure.
These require a mobile TV service delivery platform that performs content

15  adaption and aggregates TV programs and rich multimedia services into 1P
service streams. Also, a broadcast station that maps the IP service streams
on the satellite and terrestrial is required. Repeater radio resources would
be required. Further these services employ a geo-stationary satellite that
amplifies radio signals from Ka/Ku band to S-band. These signals that are

20  based on DVB-SH radio interface are received from the hub and are
transmitted directly towards the terminals. The terrestrial repeaters
employed in this case would need to be capable of receiving the service
bundles from the hub via a satellite backhaul system or via a terrestrial IP
network and map them onto the terrestrial carrier resources in S-band. The

25 3G or 2G handset terminals employed by the user must be equipped with
all the necessary features to receive the DVB-SH radio interface format
signals. Due to the aforementioned requirements it is clear that this
technology involves huge investment and is not economical.

[006] Some of the mobile Direct to Home (DTH) services offered
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by the service providers provide television signals to a television receiver in
a moving vehicle. Such systems require special auto tracking antenna that
is placed on the roof of a moving vehicle and hence the costs involved are
high. Moreover, the service requires the TV receiver to be connected to the
5  cable inside the moving vehicle. Consequently, all the passengers in the
moving vehicle need to watch a common channel in the TV receiver
installed. There is no means to provide a personal viewing experience to the

user based on an individual’s choice of channel.

10
SUMMARY

[007] In view of the foregoing, an embodiment herein provides a
system for providing television broadcast content to mobile devices over air
interface. The system comprises an integrated module that is provided with
15 at least one means configured for decoding at least one user request sent
from a mobile device over the air interface, fetching television broadcast
content requested by the user through a direct-to-home (DTH) part of the
integrated module and sending the television broadcast content to the user’s
mobile device on the air interface. The integrated module is further
20  configured for authenticating the user on receiving the request from the
user. The integrated module is further configured for identifying if the
user’s request is for television broadcast content on decoding the request.
The integrated module is further configured for converting the television
broadcast content to internet protocol content suitable for transmission over
25  the air interface. The integrated module is configured for receiving the user
request on the air interface, wherein the air interface is at least one of
wireless access point, third generation networks, cellular radio networks,
wired local area network access point, Bluetooth and Zigbee. The

integrated module further comprises of a direct to home processor and a
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broadband processor.

[008] Also, disclosed herein is a method for providing television
broadcast content to mobile devices over air interface. The method
comprises an integrated module for decoding at least one user request sent

5  from a mobile device over the air interface, the integrated module fetching
television broadcast content requested by the user through a direct-to-home
module and the integrated module sending the television broadcast content
to the user’s mobile device on the air interface. The method further
authenticates the user on receiving the request from the user. The method

10 further identifies if the user’s request is for television broadcast content on
decoding the request. The method further converts the television broadcast
content to internet protocol content suitable for transmission over the air
interface. The method further receives the user request on the air interface,
wherein the air interface is at least one of wireless access point, third

15  generation networks, cellular radio networks, wired local area network
access point, Bluetooth and Zigbee. The method further employs a direct to
home processor and a broadband processor for processing the television
broadcast signals.

[009] Also, disclosed herein is an integrated module for providing

20  television broadcast content to mobile devices over air interface. The
module comprising a direct to home processor that is configured for
receiving television broadcast content requested by the user from a satellite,
processing the television broadcast content and sending the television
broadcast content to a base station receiver processor. The base station

25  receiver is configured for receiving the television broadcast content from
the direct to home processor, converting the television broadcast content
into suitable media stream for transmission and sending the received media
stream to the user over air interface. The integrated module sends the media

stream to the user over the air interface that is one of wireless access point,
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third generation networks, cellular radio networks, wired local area network
access point, Bluetooth, Femto cell and Zigbee

[0010] These and other aspects of the embodiments herein will be
better appreciated and understood when considered in conjunction with the

5  following description and the accompanying drawings.

BRIEF DESCRIPTION OF THE FIGURES

[0011] The embodiments herein will be better understood from the
following detailed description with reference to the drawings, in which:

10 [0012] FIG. 1 illustrates the architecture of the system employed for
transmission of television broadcast content, according to an embodiment
herein;

[0013] FIG. 2 depicts an integrated module, according to an
embodiment herein,;

15 [0014] FIG.3 illustrates an implementation of transmitting
television broadcast content using Femto cells, according to an embodiment
herein; and

[0015] FIG. 4 is a flow chart depicting the process for transmitting
television broadcast content, according to an embodiment herein.

20

DETAILED DESCRIPTION OF EMBODIMENTS
[0016] The embodiments herein and the various features and
advantageous details thereof are explained more fully with reference to the
non-limiting embodiments that are illustrated in the accompanying

25  drawings and detailed in the following description. Descriptions of well-
known components and processing techniques are omitted so as to not
unnecessarily obscure the embodiments herein. The examples used herein
are intended merely to facilitate an understanding of ways in which the

embodiments herein may be practiced and to further enable those of skill in
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the art to practice the embodiments herein. Accordingly, the examples
should not be construed as limiting the scope of the embodiments herein.

[0017] The embodiments herein disclose an integrated module for
accessing television broadcast content on a mobile device by providing

5 system and method therefore. Referring now to the drawings, and more
particularly to FIGS. 1 through 4, where similar reference characters denote
corresponding features consistently throughout the figures, there are shown
embodiments.

[0018] A system and method for accessing television broadcast

10 content on a mobile device through air interface is disclosed. In an
embodiment, the mobile device may be any device that is capable of
connecting to an air interface. The mobile device may be a cell phone,
desktop, laptop, television, a portable screen with wireless access and the
like. Air interface may include examples such as Wireless Local Area

15 Network (WLAN), third generation networks, cellular radio networks,
wired network access point, Bluetooth, Zigbee and the like.

[0019] The integrated module connects to a plurality of user’s
mobile devices. On the other end, the integrated module connects to the
satellite in order to fetch the television broadcast content from satellite

20  transmission. The integrated module is provided with the functionality of a
Direct-to-Home (DTH) device and the Base Station Receiver (BSR) or a
Femto. On obtaining a request from the user of a mobile device, the
integrated module decodes the request. The user requested television
broadcast content is fetched and sent to the user over the air interface. In

25  addition, the integrated module also supports cellular network functions
such as handling calls if the mobile device is a cell phone and the like. As a
result, the user is able to access any television broadcast content on his
mobile device at any instant of time.

[0020] FIG. 1 illustrates the architecture of the system employed for
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transmission of television broadcast content, according to an embodiment
herein. The system comprises a satellite 101, an integrated module 102 and
plurality of users 103 who are connected to the integrated module 102.
[0021] The satellite 101 may be a geo-stationary satellite that
5 provides means to transmit television broadcast content. Further, content
may include user requested channel, audio, video or a combination of the
same. As depicted, the satellite 101 broadcasts DTH signals to the
integrated module 102.
[0022] Users 103 may be plurality of people who would like to
10 access the television broadcast content. The user’s 103 mobile device
accesses the information sent from the integrated module 102 through its
antenna. Further, the user 103 may be subscribed to the service with a
service provider. In an embodiment, the user may be charged for
subscription to the service. Different users 103 may be employing different
15 mobile devices for accessing the television broadcast content. In an
example, user 103a may employ a cell phone; user 103b may employ a
laptop and so on. The integrated module 102 is responsible for providing
access to television broadcast content to the user. The integrated module
102 connects to the users 103 over the air interface. On receiving a request
20  from the user 103, the integrated module 102 authenticates the user 103.
The user request is then decoded. On determining that the user request is
for television broadcast content, the integrated module 102 selects the
required satellite stream101. The broadcasted satellite signals are received
by the integrated module 102. The integrated module 102 then converts the
25  television signals into internet protocol signals that are suitable for
transmission over the air interface. Further, the television broadcast content
is sent to the user 103. The air interface may be wireless access point, third
generation networks, macro cell, Femto cell, WiMax and so on.

[0023] FIG. 2 depicts an integrated module, according to an
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embodiment herein. The integrated module 102 integrates the DTH
processor 201 and the Baseband Service Router (BSR) processor 207
within it. The DTH processor 201 and the BSR processor 207 together help
in processing the obtained television broadcast content that is requested by

5  theuser 103. The DTH processor 201 comprises of a RF Tuner board 202,
demultiplexer and decoder 203, descrambler 204, a security/authentication
module 205 and an AV output 206. On obtaining the television broadcast
content from the satellite, the DTH processor 201 processes the signals so
that it is converted to a form that is suitable for the transmission.

10 [0024] The obtained television broadcast content is sent to the RF
tuner board 202. The radio frequency tuner board 202 tunes itself so that it
can receive the required RF signals obtained from the satellite 101. The RF
tuner board 202 is tuned to the range such that television broadcast signals
are obtained. The RF tuner interfaces to a demultiplexer and decoder 203.

15 [0025] The demuiltiplexer and decoder 203 receives the RF signals
from the RF tuner board 202. The received signals are de-multiplexed and
decoded in order to make it suitable for transmission to the user 103.

[0026] The signals are then sent to the descrambler 204. The
descrambler 204 reverses the manipulations on the decoded signal in order

20  to encode the received signal. The descrambler 204 ensures that the signals
received from the satellite (that are scrambled) are descrambled and
converted into a form that is suitable for transmission to the user 103. The
descrambled signals are fed into the component of the BSR processor 207
in mpeg format.

25 [0027] The security/ authenticate module 205 controls the
functioning of demuiltiplexer and decoder 203 and the Baseband processor.
The security/ authenticate module 205 issues control signals to the
demuiltiplexer and decoder 203 and the Baseband processor and thus

ensures security to the transmitted signals.
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[0028] The A/V output 206 is an optional module; the integrated
modules 102 may or may not employ such an A/V output 206. The A/V
output 206 separates the audio and video component of the television
broadcast content and transmits the same to the audio output device and

5 video output device at the user end.

[0029] The BSR processor 207 comprises a
Modulator/Demodulator 208, Baseband processor 209 and Media stream
generator 210. The media stream generator 210 receives the mpeg streams
from the DTH processor 201. On obtaining the media streams the media

10  stream generator collects the mpeg stream and converts it into a format
suitable for transmission to the user 103.

[0030] The signals are then input to a Baseband processor 209. The
baseband processor 209 processes the mpeg signals into baseband signals
so that they may be transmitted to the user 103 over the air interface.

15 [0031] The signals are then input to a Modulator/Demodulator 208.
The modulator/demodulator 208 performs modulation or demodulation on
the obtained DTH signals. The output from the modulator/demodulator 208
is sent to the user’s mobile device over the air interface.

[0032] FIG.3 illustrates an implementation of transmitting

20  television broadcast content using Femto cells, according to an embodiment
herein. As depicted in the figure is the integrated DTH- Femto module 301.
The Femto Cell in integration with the integrated module 102 is called as
integrated Femto Cell 301. The implementation comprises a satellite 101,
an integrated Femto Cell 301 and plurality of users 103.

25 [0033] The satellite 101 may be a geo-stationary satellite that
provides means to transmit television broadcast content. Further, content
may include user requested channel, audio, video or a combination of the
same. As depicted, the satellite 101 broadcasts DTH signals to the

integrated module 102 for providing access to content requested by a user
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103.
[0034] The integrated DTH-Femto module 301 is an integration of
the Femto Cell with the DTH module. The integrated DTH-Femto module
301 is configured to fetch DTH signals from the satellite 101. For this
5  purpose, the integrated DTH-Femto module 301 is also equipped with a
DTH processor 201 and a baseband processor 207. The DTH signals that
comprise of television broadcast content are processed by the DTH
processor 201. The DTH processor 201 then converts the DTH signals to
streams that are fed into the BSR processor 207. Further, the BSR

10 processor 207 processes the signals and converts it into a form that is
suitable for transmission to the mobile device of the user 103 over the air
interface.

[0035] In an embodiment, the integrated DTH-Femto module 301
may be employed at locations such as coffee shops, internet cafes, bus

15  terminals, shopping centers, malls and the like. As a result, wherever a user
is near such terminals and wishes to access television broadcast content he
may send a request for the same to the integrated DTH-Femto module 301.
The integrated DTH-Femto module 301 fetches user requested content and
transmits the same to the user’s mobile device.

20 [0036] In another embodiment, the integrated DTH-Femto module
301 may also be placed at different locations within a residential building,
within homes and the like. The integrated DTH-Femto module 301 enables
the user 103 to access television content anywhere at any instant of time.

[0037] The users 103 may comprise of people who would like to

25  access the television broadcast content. The user’s 103 are located within
the range of the Femto and thus access the television content through the
integrated DTH-Femto module 301. The user’s 103 mobile device access
the information sent from the integrated DTH-Femto module 301 through

its antenna.

10
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[0038] FIG. 4 is a flow chart depicting the process for transmitting

television broadcast content, according to an embodiment herein. A user

103 who is interested in accessing television broadcast content may
subscribe for the service with the service provider. Further, when a user

5 would want to view television content on his mobile device the user 103
may send (401) a request for the content. In an example, the user may want

to view live football match and may send a request for the sports channel.

The request may be sent in a pre-defined format as specified by the service
provider. Once the user 103 enters his request, the request is recognized

10 (402) by the application that resides on the mobile device of the user. The
application then sends (403) the request to the integrated module 102. On
receiving the request, the integrated module 102 authenticates the user 103.

The integrated module makes a check (404) if the user 103 is subscribed for

the service. If the user is not subscribed for the service, the integrated

15  module 102 intimates (405) the user 103 of the same by sending a message.
If the user 103 is a subscribed user 103, the integrated module 102 decodes
(406) the request and determines that the request is for a television channel.

The DTH processor 201 obtains user requested channel content from the
satellite 101. The obtained satellite broadcast signals are processed by the

20 DTH processor 201. During the processing, the television broadcast
channel signals are converted into internet protocol signals suitable for
transmission over the air interface. The channel content is then sent (407) to

the integrated module 102 component that further transmits the content to

the user 103. The integrated module 102 further sends (408) the channel

25  content to the user’s 103 mobile device. The user 103 is able to view any
desired channel content by employing the integrated module 102. The
various actions in method 400 may be performed in the order presented, in

a different order or simultaneously. Further, in some embodiments, some

actions listed in FIG. 4 may be omitted.

11
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[0039] In an embodiment, the system offers benefits to the users as
single time installation is needed and no further recurring costs are
involved. The user is provided television experience at any location.
Further, from the point of view of the service providers, as more users

5  subscribe for the service the revenue generated is more. In addition the
scarce core network resources are freed up allowing the service provider to
employ the resources for other bandwidth intensive applications like video-
on- demand, interactive TV, online gaming and so on. This leads to
generation of more revenues.

10 [0040] The embodiments disclosed herein can be implemented
through at least one software program running on at least one hardware
device and performing network management functions to control the
network elements. The network elements shown in Fig. 1 include blocks
which can be at least onec of a hardware device, or a combination of

15  hardware device and software module.

[0041] The embodiment disclosed herein specifies a system for
accessing television broadcast content to mobile device. The mechanism
allows accessing television broadcast content to mobile devices over air
interface by providing a system thereof. Therefore, it is understood that the

20 scope of the protection is extended to such a program and in addition to a
computer readable means having a message therein, such computer
readable storage means contain program code means for implementation of
one or more steps of the method, when the program runs on a server or
mobile device or any suitable programmable device. The method is

25  implemented by software modules being executed on at least one hardware
device. The hardware device can be any kind of device which can be
programmed including e.g. any kind of computer like a server or a personal
computer, or the like, or any combination thereof, ¢.g. one processor and

two FPGAs. The method embodiments described herein could be

12
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implemented in pure hardware or partly in hardware and partly in software.
The device may also include only software means. Alternatively, the
invention may be implemented on different hardware devices, e.g. using a
plurality of CPUs.

5 [0042] The foregoing description of the specific embodiments will
so fully reveal the general nature of the embodiments herein that others can,
by applying current knowledge, readily modify and/or adapt for various
applications such specific embodiments without departing from the generic
concept, and, therefore, such adaptations and modifications should and are

10  intended to be comprehended within the meaning and range of equivalents
of the disclosed embodiments. It is to be understood that the phrascology or
terminology employed herein is for the purpose of description and not of
limitation. Therefore, while the embodiments herein have been described in
terms of preferred embodiments, those skilled in the art will recognize that

15  the embodiments herein can be practiced with modification within the spirit

and scope of the claims as described herein.

13
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WE CLAIM:-

1. A system for providing television broadcast content to
mobile devices over air interface, said system comprising an integrated
module with at least one means configured for

decoding at least one user request sent from a mobile device over
said air interface;

fetching television broadcast content requested by said user from a
satellite through a direct to home module; and

sending said television broadcast content to said user’s mobile

device on said air interface.

2. The system as in claim 1, wherein said integrated module is
further configured for authenticating said user on receiving said request

from said user.

3. The system as in claim 1, wherein said integrated module is
further configured for identifying if said user’s request is for television

broadcast content on decoding said request.

4. The system as in claim 1, wherein said integrated module is
further configured for converting said television broadcast content to

Internet Protocol content suitable for transmission over said air interface.

5. The system as in claim 1, wherein said integrated module is
configured for receiving said user request on said air interface, wherein said
air interface is at least one of:

wireless access point;

third generation networks;

cellular radio networks;

14
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wired local area network access point;
Bluetooth;
Femto cell; and

Zigbee.

6. The system as in claim 1, wherein said integrated module

further comprises of a direct to home processor and a broadband processor.

7. A method for providing television broadcast content to
mobile devices over air interface, said method comprising providing an
integrated module for

decoding at least one user request sent from a mobile device over
said air interface;

fetching television broadcast content requested by said user by said
integrated module from a satellite through a direct to home module; and

sending said television broadcast content to said user’s mobile

device on said air interface by said integrated module.

8. The method as in claim 7, wherein said method further

authenticates said user on receiving said request from said user.

9. The method as in claim 7, wherein said method further
identifies if said user’s request is for television broadcast content on

decoding said request.
10. The method as in claim 7, wherein said method further

converts said television broadcast content to internet protocol content

suitable for transmission over said air interface.

15
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11. The method as in claim 7, wherein said method further
receives said user request on said air interface, wherein said air interface is
at least one of:

wireless access point;

third generation networks;

cellular radio networks;

wired local area network access point;

Bluetooth;

Femto cell; and

Zigbee.

12. The method as in claim 7, wherein said method further
employs a direct to home processor and a broadband processor for

processing said television broadcast signals.

13.  An integrated module for providing television broadcast
content to mobile devices over air interface, said module comprising

a direct to home processor that is configured for

receiving television broadcast content from a satellite
requested by the user; processing said television broadcast content;
and

sending said television broadcast content to a base station
receiver processor;
said base station receiver that is configured for

receiving said television broadcast content from said direct
to home processor; converting said television broadcast content into
suitable media stream for transmission; and

sending said received media stream to said user over air

interface.

16
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14.  The integrated module as in claim 13, wherein said
integrated module sends said media stream to said user over said air
interface wherein said air interface is interface is at least one of:

wireless access point;

third generation networks;

cellular radio networks;

wired local area network access point;

Bluetooth;

Femto cell; and

Zigbee.

17
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