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(54) Title: MULTIMEDIA CONTENT BROADCAST PROCEDURE

FIG. 1

(57) Abstract: A procedure for broadcasting multimedia digital content to subscribers, in which a first transport stream of digital
data is transmitted from a header source (12) through a first telecommunications network differing from a telecommunications net-
work based on an IP internet protocol to subscribers and is received in a customer device (15); transmission from a first channel
change unit (153) of a first channel change message to a second change unit (132) of a service application unit (13) connectable to
the device (15) through a second telecommunications network (11) based on an IP internet protocol; in response to a channel
change message received by the first change unit (153); transmission of a second digital data stream associated with the desired
channel, which begins in a key frame stored in a second storage unit (133) of the server (13), in response to the reception of the
first change message received in the second channel change unit.
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MULTIMEDIA CONTENT BROADCAST PROCEDURE
FIELD OF INVENTION

[0001] This invention refers in general to a procedure to broadcast multimedia
contents to a subscriber and a service application medium that executes said

procedure.

BACKGROUND

[0002] It is known in the art that an operator of a diffusion or broadcast system of
digital information services for radio and television can broadcast digital television and
radio channels through a TV transport network of the satellite, cable, digital terrestrial

type etc. to a group of end users of the digital services broadcasting system.

[0003] The audiovisual contents and information associated with television and radio
services, are produced or collected from a header source where they are compressed,
multiplexed and adapted to the transport network which then transports them to the

end users.

[0004] As a result, the subscriber is able to change from one selected channel to
another desired channel of a group of TV and radio channels received from the
multimedia header source in a customer device such as a television decoder interface

or set-top box.

[0005] From the moment a subscriber requests a change of channel selecting the
channel of choice, various seconds may elapse, which differs from the same function in
an analog TV broadcasting system, due to the fact that the customer's device which
receives the broadcast channels may only begin to supply data packages to an
audiovisual screen for viewing thereon, when it has received a key frame such as a
frame | in the standard MPEG2 or an IDR frame in the standard H.264 within the data

stream broadcast from the TV header source.

[0006] When the customer's device receives a first valid key frame, it begins to

decode, demultiplex and supply data packages to the audiovisual screen.

[0007] Through EP 1 895 777 B1 incorporated by reference, a fast channel change
(FCC) procedure is known, for the specific case where a TV operator broadcasts
audiovisual contents through an IP internet protocol network, the operator supplies

IPTV internet protocol TV services.
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[0008] However, the aforementioned disadvantage has still not been eliminated
when audiovisual contents are broadcast through a transport network other than an IP
network, and as a result the channel change may take various seconds and therefore,
in this case, the subscriber's experience is inferior to that of the subscriber of an analog

TV broadcasting system.

DESCRIPTION (summary)

[0009] The present invention seeks to resolve or reduce one or more of the
disadvantages expressed above by means of a broadcasting procedure of multimedia
contents to a subscriber as defined in the claims.

[0010] In an embodiment of the procedure for broadcasting multimedia digital
content to subscribers comprises the steps of transmission of a first digital data stream
from a header source to subscribers through a first telecommunications network based
on an IP internet protocol; reception in a customer device of the first digital data stream
associated with at least one channel which can be selected by the customer by means
of a first channel change unit, parallel broadcasting from the first channel change unit
of a first channel change message to a second channel change unit comprised in a
service application unit which can be connected to the customer device through a
second telecommunications network, based on an IP internet protocol; and a second
channel change message to the decoding unit in order to execute a channel change, in
reply to a channel change messaged received by the first channel change unit;
broadcast of a second digital data flow associated with the channel selected by the
customer which comprises at least the last key frame corresponding to the desired
channel and stored in a third storage unit comprised in the service application unit, in
response to the reception of the second change channel change message received in
the second channel change unit; playing in an audiovisual receiver of the desired
content recovered by the decoding unit from the second data stream received and
supplied to a second storage unit connected to the receiver, while the first storage unit

is unable to supply the desired content to the subscriber’s receiver.

[0011] The header source broadcasts the same first digital data stream to all the
customer's devices through the first transport network selected. This stream does not

need any change with respect to the original stream.

[0012] The decoding unit recovers the multimedia content of the selected channel

and supplies it through the first storage unit to the subscriber’s audiovisual screen.
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[0013] When the customer’s device receives a channel change signal it starts to
execute the requisite actions for supplying the content of the selected channel to the
audiovisual screen. One of the actions performed by the customer’s device is that of
waiting to receive a key frame which may be reconstructed without any knowledge of a

previous frame corresponding to the content of the desired channel.

[0014] Multimedia content is coded according to a coding standard for transport
through a transport network in such a way that the multimedia contents are coded
digitally forming a digital data flow generated according to the MPEG2 standard for
example, including an intra-coded frame | distribution, two-way coded B frames and
one-way coded P frames.

[0015] It should be noted that the decoding of a key frame does not require
information from other frames. As a result, said key frame may be used as a support

frame for recovering the rest of different types of frames.

[0016] In order to reduce the waiting time of a first valid key frame and, as a result,
the reconstruction of a content corresponding to a channel selected by a subscriber in
the customer's device, this connects to a service application unit such as a server
through a second transport network of the IP internet protocol type so that the
customer's device through the first change unit requests the subscriber's desired

channel content from the aforementioned server starting in a valid key frame.

[0017] Obviously, the server includes the third storage unit in order to receive and
store intervals of all the audiovisual contents corresponding to the different channels

broadcast by the header source.

[0018] It should also be noted that the server should have sufficient storage capacity
for storing various seconds or even minutes of each of the channels broadcast from the

header source.

[0019] Once the server has identified the last valid key frame stored by it and
corresponding to the desired channel, it supplies that key frame and successive
different frames to the customer device, so that once it has been received by the
device it may begin to decode frames of any type in order to supply the corresponding

desired audiovisual content to the audiovisual screen.

[0020] Therefore, for a period of time the customer’s device is receiving two data
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streams, the first stream received directly from the header source which is being stored
but not supplied to a subscriber's receiver, and the second stream received from the

server which is being directly decoded and supplied to the receiver.

[0021] After some time, the frames of the second stream received from the server,
which is delayed over time with respect to the first stream received from the header,
will coincide with the first stream frames that the customer’s device stores. At that
moment the customer’s device will ask the server to interrupt the second stream, and
will begin to decode and supply to the customer's receiver the frames corresponding to

the content of the desired channel received from the header source.

[0022] Having interrupted the second stream, the storage unit of the customer device
will continue to function in a circular and indefinite form so that the first stream will
continue to be stored in the first storage unit, prior to being decoded and supplied to

the subscriber’s receiver.

BRIEF DESCRIPTION OF THE FIGURES

[0023] A more detailed explanation of the devices and/or methods in accordance
with embodiments of the invention is given in the following description, based on the

figures attached in which:
[0024] figure 1 shows a diagram of a television broadcasting system,

[0025] figure 2 shows a block diagram of a means of embodiment.

DESCRIPTION OF EMBODIMENTS

[0026] Figure 1 shows a digital services broadcast system of radio and television
information in which a television and radio header source 12 receives different types of
multimedia audiovisual contents associated with communications channels of different
multimedia contents such as CNN, RTL etc in order to compress and/or codify,
multiplex and adapt the multimedia audiovisual content received in order for them to be
transported with a first transport stream of digital data for a first telecommunications
network other than an Internet IP protocol to users or final subscribers.

[0027] In relation to figure 2, the header source 12 of a telecommunications operator
12 broadcasts the digital data stream through the first transport network in one- way
mode to a plurality of subscribers.

[0028] The multimedia audiovisual contents are coded according to a coding

standard, for example, of the MPEG2 video type or H.264 for its transport through the
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first telecommunications network selected, in such a way that the multimedia contents
are coded digitally by the header source 12 generating and broadcasting a stream of

digital data according to the coding standard collected.

[0029] The subscriber receives the first data stream through a customer device 15
such as a decoder interface of the set-top box type, for example, which comprises a
first 151 entry/outlet unit which receives the first digital data stream transmitted and
which it sends to a decoder unit 152 so that it will supply the subscriber’s receiver 16,
such as a multimedia audiovisual screen, with the multimedia audiovisual content of a

selected channel.

[0030] The decoder interface 152 also comprises a first channel change unit in order
to receive signals for changing one selected channel to the desired channel to be
selected from among the plurality of channels transported by the first digital data

stream transmitted from the header source 12.

[0031] In response to the channel change signal received in the first channel
changer 153, the decoder 152 carries out a channel change from the selected channel
to the desired channel in order to show the content of the desired channel on the

audiovisual screen 16, of the subscriber who has requested the change of channel.

[0032] The first data stream generated for broadcasting comprises a succession of
data packages which comprise different types of frames distributed within the first
digital data stream according to their degree of coding. There may be at least three
different types of frames, for example, intracoded | frames, two- way coded B frames,

and one- way coded P frames.

[0033] It should be noted that the level of compression of each time of frame is
different, as the reconstruction of the multimedia audiovisual content received is made
on the basis of a key frame or support, as its content may be reconstructed without
knowledge of a previous frame, for example, frame | the compression of which is lower

than the compression level of a B and/or P frame.

[0034] Therefore, screen 16 does not show the desired content until the decoding
interface 15 has received a key frame on the basis of which the decoder 152 may

begin to decode the first data stream received by the customer's device 15.

[0035] In order to reduce the period of time during which the audiovisual screen 16 is

not showing any data relating to the desired channel, or has no signal or a black
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screen, the first change unit 153 is connectable through the first entry /outlet unit 151 to
the gateway device 14 through a second network 11 of transport telecommunications
of the IP internet protocol type of network to a second channel change unit 132 through

a second entry/outlet unit 131 included in a service application means or server 13.

[0036] The server 13 receives the first digital data stream diffused from the header

source 12 through the second entry/outlet unit 131.

[0037] The server 13 also includes a second storage unit 133 of the circular buffer
type in order to store for a specific period of time the content of each different channel
diffused from the header source and connected electrically to the second control
change unit 132 and the entry /outlet unit 131.

[0038] When the first change unit 153 has received a request for channel change it
transmits to the server 13 a first request message for transmission of the last key frame
of the desired channel which is stored in the second storage unit 133 of the server 13
and, in addition, it sends a second request message for channel change to the decoder
152 of the customer’s device 15 in order to execute the change of channel requested.
Both first and second request messages are broadcast simultaneously and/or in

parallel.

[0039] The second storage unit 133 receives the first digital data stream diffused

from the header source 12 through the telecommunications network.

[0040] The second change unit 132 carries out key frame identification tasks
corresponding to the different contents or programmes of the channels stored in the

second 133 buffer and transported by the first data stream to the server 13.

[0041] When the first request message is received in the server 13, the second
change unit 132 locates the last key frame stored in the second storage unit 133 of the
server 13, corresponding to the programme of the desired channel and requested by
the first change unit 153; in this way the server 13 generates and supplies through the
second entry/outlet unit 131 a second data stream comprising the last key frame and
the successive different types of frames associated with the programme of the desired

channel.

[0042] The second data stream generated is transported by the second IP network
11 to the requesting customer’s device 15, which receives the aforementioned second
stream through the first entry/outlet unit 151 and resends it the decoder 152 while, in

parallel the first data stream continues to be received as well by ten same decoder 152,



WO 2011/124674 PCT/EP2011/055490

10

15

20

25

30

7
in such a way that a first memory buffer 154 stores said first stream.

[0043] Consequently, at a specific moment in time the decoder 152 receives in
parallel two data streams corresponding to the same programme of the desired
channel however outphased over time, thus it only decodes that stream which has a
key frame in order to supply the content of the desired channel to the customer’s

receiver 16.

[0044] It should be noted that the first and second data streams include different
types of data, namely the first data stream is able to transport data packages relating to
different types of channel which transmits the header source 12, multi-programme
transport section, and the second data stream transports exclusively previously stored
data packages, in a server 13, corresponding to a channel content selected by the
customer and requested from the first channel change unit 153 of the customer's

device 15.

[0045] The server 13 transmits in unicast mode the second data stream at a greater
bit rate which permits the communications channel established between the first
entry/outlet unit 151 of the customer’s device 15 and the second entry/outlet unit 131 of

the server 13 through the second IP network 11.

[0046] It should be noted that the second data stream is broadcast exclusively to the

subscriber 15 who has requested a channel change.

[0047] From the foregoing it may be deduced that between the desired channel
content transported by the first stream and the content transported by the second
stream there is an outphase between the contents which may potentially be shown on
screen 16, that is, the decoder 152 receives a key frame corresponding to the second
data stream before a key frame corresponding to the first stream, thus the decoder 152
begins to decompress and supply the content of the desired channel to the screen 16
based on the key frame corresponding to the second stream received which
corresponds to a moment previous to the content which is being broadcast live from
the header source 12.

[0048] Nevertheless, the time that the screen 16 remains without showing any data
associated with a content of a desired channel is reduced, and therefore, the
experience of the subscriber may be approximated to the experience obtained with an
analog broadcasting system for transmitting multimedia audiovisual content when

requesting a change of channel.
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[0049] The foregoing is supported by the fact that the content shown on the
audiovisual screen 16 has been recovered from the second data stream which
transports data packages corresponding to a content which is stored in the second

storage unit 133 of the server 13 of, for example, an added value service provider.

[0050] As mentioned previously, the decoder 152 receives the first and second data
streams in parallel manner when a subscriber has requested a channel change, in
such a way that there is a time difference between both stored contents, that is the
content stored in the first buffer 154 corresponds to the live broadcasting and the
content stored in the second buffer 133 corresponds to a content of the same desired

channels however, broadcast a few moments beforehand.

[0051] When the customer device 15 detects that the data package, that is, frames
of any type which are received by the second stream are stored in the first buffer 154,
the first change unit 1563 sends a third request message to cease transmission of the
second stream to the second change unit 132 of the server 13 in order to intercept

transmission of the second data stream.

[0052] Subsequently, a third buffer 155 of the customer’s device 15 empties and the
decoder 152 continues to supply the content of the desired channel to the screen 16

decoding the data packages stored in the first buffer 154.

[0053] This situation is maintained over time until the subscriber requests a new
channel change, so that the foregoing procedure is executed every time that the end
customer requests channel changes.

[0054] The procedure for broadcasting a multimedia audiovisual content relating to a
channel change requested from a first channel change unit 153 to the second channel
change unit 132 broadcast on a second IP network 11, may be carried out with a
computer, which can be charged in an internal memory of a computer with entry and

outlet units, and also with processor units.

[0055] For this purpose the computer programme comprises codes configured to
execute the steps of the aforementioned process when it is executed by the computer.
In addition, the executable codes may be recorded in a legible carrier medium in a

computer.
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CLAIMS

1. A procedure for broadcasting of multimedia digital content to subscribers,

the method comprises the following steps

»  reception in a customer device (15) of a first transport stream of digital
data broadcast from a header source (12) through a first telecommunications
network differing from a telecommunications network based on an IP internet

protocol to subscribers;

»  playing in the subscriber's audiovisual receiver of the desired content
recovered by a decoding unit (152) and supplied to a first storage unit

(154)connected to the receiver(16);
characterized in that the method additionally comprises the following steps

»  broadcasting from a first channel change unit (153) of a first channel
change message to a second channel change unit (132) comprised in a
service application unit (13) connectable to a customer device (15) through a
second telecommunications network (11) based on an IP internet protocol, in
response to a channel change message received by the first channel change
unit (153);

»  broadcasting of a second digital data stream associated with the channel
selected by the customer, which begins in a key frame, corresponding to the
audiovisual content of the desired channel, stored in a second storage unit
(133) comprised in a service application unit (13) as response to the reception

of a first channel change message.

2. Procedure in accordance with claim 1 characterized in that it also comprises
the step of play in the audiovisual receiver (16) of the desired channel content decoded

by a decoding unit (152) from the second data stream received.

3. Procedure in accordance with claim 1; characterized in that it comprises in
addition the step of storage in the second storage unit (133) of the server (13) of the first
digital data stream diffused from the header source (12) through the first
telecommunications network.

4. Procedure in accordance with claim 2; characterized in that it also comprises
a step of conclusion of the decoding of the second data stream by the decoding unit

(152) when the first change unit (153) identifies that the data packages of the second
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stream coincide with data packages of the first data stream stored in the first buffer
(154).

5. A customer device receives a first digital data stream transmitted from a
header source (12) through a first telecommunications network differing from a
telecommunications network based on an IP internet protocol, characterized in that it
comprises a first channel change unit (153) which is adapted to transmit a first channel
change message to a second channel change unit (132) comprised in a server
application unit (13) connectable to the customer device (15) through a second
telecommunications network (11) based on an IP internet protocol in response to a

channel change message received by the first channel change unit (153).

6. A device in accordance with claim 4; characterized in that a coder (152)
which is adapted to receive a second digital data stream associated with a desired
channel content, including at least the final key frame stored in a second storage unit
(133) comprised in a service application unit (13), in response to the reception of the first

channel change message in the second channel change unit (132).

7. A device in accordance with claim 5; characterized in that the decoder (152)

is adapted to decode the second data stream received and supply the decoded content

of the desired channel to the subscriber’s audiovisual receiver (16) .

8. Device in accordance with claim 6; characterized in that it is adapted to
conclude decoding of the second data stream by the decoding unit (152) when the first
change unit (153) identifies that the data packages of the second stream coincide with

data packages of the first data stream stored in the first buffer (154).

9. Device in accordance with claim 6; characterized in that the decoder (152) is
adapted to decode data packages of the first data stream stored in a first buffer (154)
after the first channel change unit (153) has identified that the data packages of the
second stream coincide with data packages of the first data stream stored in the first
buffer (154).

10. A service application unit receives a first digital data stream transmitted from
a header source (12) through a first telecommunications network differing from a
telecommunications network based on an internet protocol or IP; characterized in that it
comprises a second channel change unit (132) which is adapted to receive a second
telecommunications network (11) based on an IP internet protocol from a first channel

change unit (153) comprised in a customer device (15) in response to a channel change
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message received by the first channel change unit (153).

1. Application unit in accordance with claim 9; characterized in that the

application unit (13) is adapted to transmit a second digital data stream associated with
the customer’s desired channel content, including at least the final key frame stored in a
second storage unit (133) comprised in a service application unit (13), as response to

the reception of the first channel change message.

12. Application unit in accordance with claim 10; characterized in that the
second storage unit (133) is adapted to store the first digital data stream diffused from

the header source (12) through the first telecommunications network.

13. Application unit in accordance with claim 10; characterized in that the
service application unit (13) is adapted to stop transmitting the second data stream
when the first change unit (153) identifies that the data packages of the second stream

coincide with data packages of the first data stream stored in the first buffer (154).

14. A computer programme may be loaded in an internal computer memory with
entry and outlet units and a processing unit, where the computer programme comprises
executable codes configured to carry out the steps of the transmission procedure for
multimedia digital content in response to a second channel change request message
received in a second channel change unit, supplying a second digital data stream
associated with the customer’s selected channel, which comprises at least the last key
frame corresponding to the desired channel and stored in a third storage unit comprised

in a service application unit, in accordance with any of claims 1 to 4.
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