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METHOD TO OPTIMIZE THE DATA STREAM BETWEEN A ROUTER
AND A MULTIMEDIA UNIT

Introduction

The present invention concerns the field of broadcasting multimedia
services over the Internet access. It concerns in particular the field of
broadcasting television channels from a termination located close to the
PABX Telephone System through the telephone line until the

multimedia device.

Background art

Today, the solutions to deliver television programs through the DSL line
are based on the Injection of video signals at the PABX level, I.e. the
telephone exchange receiving the so called "last mile” line to the end
user. The router, also called IGMP termination point, has the task to
recelve all broadcasted services and inject one of them to the line of a
single user, according to the end user selection. A service can be a
television channel, game channel, information data channel such as
stock exchange data, available for a plurality of users or dedicated to

only one user (Video On Demand).

The router is connected through a very high speed communication link
with the broadcasting center which Is In charge with preparing all
services. There are different types of services, some being accessible to
all users, and other being dedicated to a limited number of users
(subscription, pay-per-view). The router has the task to filter among the
various services, the service requested by a user, and to extract this

service to Inject it on the user's line.

The multimedia unit of the user Is able to send a selection command to
the router in order to set up the filter of said router to the requested

service.
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In the IP world, the router (also known as IGMP termination point) Is In
charge of receiving a bundle of elementary streams together
constituting a channel (or service) according to the MPEG-2 systems
standard. Each elementary stream is identifled by a specific Packet
ldentifier (PID) carried into the MPEG-2 packets headers. Examples of

such a stream include:

- video streams (usually one single video stream is transmitted
because this is the most costly stream in terms of bandwidth, but in
advanced applications multiple views, e.g. from different cameras on a
sports event, or multiple resolutions, e.g. matching heterogeneous end
user devices capabilities, may be associated with different elementary

streams for the user to select)

- audio streams (audio1, audio2, audiod...) corresponding for
iInstance to different languages for the user to select or different coding

method (stereo, 5:1),

- conditional access streams (ecm1, ecmZ2) corresponding to
different conditional access systems operating jointly in a "simulcrypting”

broadcast environment according to the DVB standards,

- Electronic Program Guide (EPG) data which contains the
description In user-friendly form of the services available from the
router. Usually, each provider shape its own EPG for marketing purpose
(advertisement) and to allow the user to select the channels among the

channels available through this provider.

The available speed between the router and the multimedia unit enables

to unicast the necessary streams to form one channel over the IP line.
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Short description of the invention

Even If high speed are available between the router and the multimedia
unit through the IP line (up to 24Mbits/sec), this is still the bottleneck In
term of data transfer. Indeed In practice the vast majority of |IP users
have access speed between 2 to SMbits/sec and the development of
other services (telephony, videoconference, push VOD, game) are
bandwidth consuming: It is now an object of the invention to propose a
solution to reduce the data flow between the router and the multimedia

unit over IP line.

This I1s achieved by a method to optimize the data stream between a
router and a multimedia unit, the router receiving at least one data
stream forming a service and comprising several sub-streams from
which part of them are alternatively used by the multimedia unit, the

method comprising the steps of :
- defining a set of data representing the multimedia unit's profile,
- transmitting this set of data to the router,

- filtering by the router the unnecessary sub-stream according the given

profile,
- sending the remaining sub-streams to the multimedia unit.

As already Indicated, the router receives the indication which will be
used to filter the sub-streams not used by the multimedia unit. This Is for
example a language not understood by the end user or a control access

stream not supported by the multimedia unit security device.

One can define two filter's categories. The user hardware environment
defines the first category in which one can find the access control data,
the electronic program guide. This Is the so called "static profile”. These

sub-streams are dependent of the subscription type and access control
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provider. The user cannot change these settings without signing a new
contract or at least taking contact with the service provider. In this
category one can also find the selection not allowed by the user. In case
that two or more video streams are available at the router and the user
has subscribed to only the main stream, the selection of the additional

video streams is not allowed by the user and thus filtered by the router.

The second category iIs the sub-streams that can be dynamically
changed by the user, also called the dynamic profile. This includes
typically the language selection. In this case, the current language is
selected among the available languages. The current language Is not a
fixed parameter defined while initializing the multimedia unit, as it can
rather change depending on the person currently watching the television

channel.

In the same manner, the video streams selection, in particular for sport
event (from team A or from team B prospective, viewing angle, slow
down), Is managed by the dynamic profile since the selection of the

video stream can be made at any time by the user.

According to an embodiment, the broadcasting center BC feeds the
router with two or more video streams, each having a different

resolution. According to the invention, only one will be transmitted at a

time based on the current user's profile.
Brief description of the drawings

The invention will be better understood thanks to the attached drawings

IN which :

- the figure 1 shows the a router receiving the whole set of streams and

iInjecting a subset of those streams toward a multimedia unit,
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- the figure 2 shows the connection of the router to the backbone in
which the management center and the broadcasting center are

connected.

Detailed description

A DSLAM is a network device, usually at a telephone company central
office, that receives signals from multiple customer Digital Subscriber
Line (DSL) connections and puts the signals on a high-speed backbone
line using multiplexing techniques. This subscriber's line Is used to
transmit and receive the IP packets as well as standard telephone line.
When the phone company receives a DSL signal, an ADSL modem with
a POTS (plain old telephone service) splitter detects voice calls and
data. Voice calls are sent to the PSTN (Public Switched Telephone
Network), and data are sent to the DSLAM, where it passes through the
ATM to the Internet, then back through the DSLAM and ADSL modem

before returning to the customer's multimedia unit MC.

Depending on the product, routers or DSLAM multiplexers, connect DSL
lines with some combination of asynchronous transfer mode (ATM),
frame relay, or Internet Protocol networks. DSLAM enables a phone
company to offer business or homes users the fastest phone line

technology (DSL) with the fastest backbone network technology (ATM).

The high speed data MStrm receiving from the backbone contains
several multimedia channels, each having a plurality of sub-streams
identified by a PID (Packet Identifier). The service information DVB-SI
contains the Program Map Table PMT which contains the elementary
streams within a service, I.e. the various packet identifier PID forming a
single service. A service contains usually a video stream VPID, and
audio stream APID and data such as EPG data.
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Known router RT are able to receive from the multimedia unit MC a
request for receiving a specified service. The router RT extracts from
the Program Map Table PMT the packets concerned by a given service

and inject on the DSL line the various packets forming this service.

The figure 1 shows the example where the main stream MStrm contains
a plurality of services, a given service S1 containing two video streams
V1, V2, three audio streams A1, A2, A3, two EPG data E1, E2 and two
control streams C1, C2 embedding the control messages for decrypting

the video and audio streams.

According to the invention, the router RT comprises the user's profile In
a local database LD allowing it to filter the unwanted sub-streams as
shown In the figure 1. The resulting stream S1 comprises only one video
stream V1, one audio stream A1 as well as one EPG data E1 and
control C1 stream. The filtering process Is carried out In the router

thanks to the user's profile.

When the user requests another service, the same filtering action iIs
performed on another service, thus reducing the bandwidth necessary

between the router RT and the multimedia unit MU.

There are different ways to load the user's profile within the local
database LD of the router RT. The fist method rely on the multimedia
unit only. Additional information data are provided to the multimedia unit
MC concerning the composition of each service as described In the
Program Map Table PMT. This table describes for each service, the
various elementary streams composing said service. Beside the
identification of the PID of each elementary stream, a descriptor Is
added to identify the stream. For languages, a standard list is known as
1ISO 639. This list comprises a two (or three) letters code to identity the
language. The multimedia unit should interpret these information to be

able to identify the relevant PID composing a service and isolate the
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proper PID among the various packets. For selecting the language, the
multimedia unit should extract for the Program Map Table PMT the
audio PID relative to the English language, i.e. by searching the
identification "en” in the PMT table. Once this information obtained, as
well as for various possible selections, the multimedia unit is able to
iInform the router RT on the desired elementary streams. The task of the
router Is simple since it has just to apply these information on the
filtering unit. The Iinformation provided by the multimedia unit to the
router can be positive or negative. By positive, it Is meant that the
multimedia unit sends the elementary streams identifier not to be
filtered. The other elementary streams are thus excluded by the router's
filter. By negative, it is meant the elementary streams identifier to be

excluded by the router's filter.

The multimedia unit MU s preferably loaded with default value for sub-
streams not available. This is the case for the EPG data provided by
another provider than the one with which user is bound. The selection is

simply not proposed to the user.

According to another embodiment, the understanding of the various
sub-streams forming a service Is done by the router. The multimedia
unit MC only sends a profile information data containing the user's
preferences (e.q. language) as well as technical information (provider,
access control system). The router compiles this information and
determines the sub-streams concerned for the filtering unit thanks to the

information provided in the Program Map Table PMT.

According to another embodiment, the management center MC contains
the user's profile and send them to the router RT. The profile

iInformation can have different formats.

The first format is an high level definition such as language preference

and setting up of the multimedia unit. As explained previously, this data
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allows the router to determine which elementary stream is to be filtered
thanks to the processing of the PMT (Program map Table). Each time
the user selects another service, the router RT processes the PMT and
filters out the unwanted streams accordingly. The profile comprises for
example "en” for English and this parameter is used to scan the PMT In
order to set the filter only to the audio elementary stream referenced to
"en" in the PMT.

The second format is a low level definition. The management center MC
prepares a definition file containing the list of elementary streams to be
broadcasted for a given user. This list is made for each service available
to the user. The filtering criteria are based on the user's profile

comprising the static profile and the dynamic profile.

When the user wishes to change a parameter of Iits profile, a
corresponding request Is sent to the management center MC preferably
along with the identification of the multimedia unit. This change could be
global, i.e. affecting all services and therefore not needing to be
accompanied with the service concerned or specific to a service, thus

the service ID should be added in the request.

In return, the management center MC sends a command to the router

according to this selection in one of the format specified above.

According to an embodiment of the invention, an initialization step is
performed by the management center (MC) based on the static profile
of a given multimedia unit. The Management center determines for each
broadcasted service, the sub-streams identifier (PID) which match the
multimedia unit static profile. At a second stage, the multimedia unit can
directly update its profile (the dynamic profile) with the router (RT) or to

the management center.
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Claims

1. Method to optimize the data stream between a router (RT) and a
multimedia unit (MU), the router (RT) receiving at least one data stream
forming a service and comprising several sub-streams from which only
a subset are useful to the multimedia unit (MU), the method comprising

the steps of :

- defining a set of data representing the multimedia unit's profile,

- transmitting this set of data to the router (RT),

- filtering by the router (RT) the unnecessary sub-streams (PID)

according to the given profile,

- sending the remaining sub-streams to the multimedia unit (MU).

2. The method of claim 1 In which the data stream comprises
iInformation data (PMT) describing the meaning of the sub-streams
(PID) defining a service, characterized in that, the multimedia unit (MU)

performs the steps of :

- determining the sub-streams identifier (PID) of said service matching

the multimedia unit's profile based on the information data (PMT),

- sending to the router (RT) information allowing the router (RT) to send

the selected sub-streams related to said service.

3. The method of claim 2, characterized in that, the information sent
to the router (RT) contains a list of sub-streams identifier (PID) to be

filtered by the router's filter.

4. The method of claim 2, characterized in that, the information sent
to the router (RT) contains a list of sub-streams identifier (PID) to be

allowed for sending by the router's filter.

5. The method of claim 1 in which the data stream comprises

iInformation data (PMT) describing the meaning of the sub-streams
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(PID) defining a service, characterized in that, the router (RT) performs

the following steps :

- receiving from the multimedia unit (MU) at least a part of the current

multimedia unit's profile,

- selecting the sub-streams identifier (PID) of said service matching the

multimedia unit's profile based on the information data (PMT),

- setting the router’s filter according to the selected sub-streams.

0. The method of claim 1 in which the data stream is managed by a

management center (MC), the method comprising the following steps:

- sending from the multimedia unit (MC) at least a part of the current

multimedia unit's profile to the management center (MC),

- selecting by the management center (MC) the sub-streams identifier

(PID) of said service matching the multimedia unit's profile,
- sending the selected sub-streams identifier (PID) to the router (RT),

- setting the router’s filter according to the selected sub-streams.

/. The method of claim 1 in which the data stream is managed by a

management center (MC), the method comprising the following steps:

- selecting by the management center (MC) the sub-streams identifier

(PID) of a plurality of services matching the multimedia unit's profile,
- sending the selected sub-stream identifiers (PID) to the router (RT),

- storing In the router's database (LD), for a given multimedia unit, the

sub-stream identifiers (PID) in relation with a service,

- receiving from the multimedia unit (MU) a request to access a given

service,

- loading from the router's database (LD) the set of sub-streams

identifier related to this service,

- setting the router's filter according to the selected sub-streams.

10
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8. The method of claim 7, characterized in that, it comprises the

following steps :

- sending by the multimedia unit (MU) at least a part of the current
multimedia unit's profile to the management center (MC) related to a

given service,

- selecting by the management center (MC) the sub-streams identifier

(PID) of said service matching said multimedia unit's profile,

- sending the selected sub-stream identifiers (PID) of said service to the
router (RT),

- setting the router's filter for said service according to the selected sub-

streams.

9. The method of claim 7, in which the data stream comprises
information data (PMT) describing the meaning of the sub-streams
(PID) defining a service, characterized in that, it comprises the following

steps .

- sending by the multimedia unit (MU) at least a part of the current

multimedia unit's profile to the router (RT) related to a given service,

- determining the sub-streams identifier (PID) of said service matching

the multimedia unit's profile based on the information data (PMT),

- setting the router's filter for said service according to the selected sub-

streams.

11
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