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(57) Abstract: A method for Internet Protocol Television (IPTV) service discovery and an IPTV receiver using the same are pro-
vided. The method for IPTV service discovery includes collecting system provider discovery information (SP discovery informa-
tion), and collecting service discovery information by using the collected SP discovery information, wherein the SP discovery in-
formation includes target package information regarding a segment obtained by dividing the service discovery information.
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Description

Title of Invention: METHOD FOR IPTV SERVICE DISCOVERY

[1]

[2]

[3]

[4]
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AND IPTV RECEIVER USING THE SAME
Technical Field

The present disclosure relates to a digital broadcasting system, and more particularly,
to a method of performing service discovery in an Internet Protocol Television (IPTV)

receiver.

Background Art

A related are broadcasting receiver receives contents, produced by television stations,
through transmission media such as terrestrial waves, cable, satellite broadcasting or
the like. However, the development and commercialization of digital broadcasting
technologies, substituting existing analogy broadcasting, have allowed consumers to be
provided with various types of contents services, such as real-time broadcasting,
Contents on Demand (CoD), games, news, and the like, using the Internet network as
well as existing radio waves and cable media.

Meanwhile, a digital broadcasting receiver capable of receiving contents services
using an Internet network, for example, an Internet Protocol Television (IPTV) can
receive various information services, video contents, broadcasting, and the like by
using the Internet network and provide the same to consumers. The Internet network
can be implemented on various kinds of networks such as an Internet protocol
(IP)-based optical cable networks, a coaxial cable network, a Fiber To The Home

(FTTH), a telephone network, a radio network and the like.
Disclosure of Invention

Technical Problem

Embodiments provide methods for IPTV service discovery and IPTV receivers using
the same, capable of efficiently performing the discovery and acquisition of service in-
formation or electronic program guide (EPG) metadata.
Solution to Problem

In one embodiment, a method for IPTV service discovery, includes: collecting
system provider discovery information (SP discovery information); and collecting
service discovery information by using the collected SP discovery information,
wherein the SP discovery information includes target package information regarding a
segment obtained by dividing the service discovery information.

In another embodiment, an IPTV receiver including: a network interface receiving
service provider discovery information (SP discovery information), and receiving

service discovery information divided into a plurality of segments by using the
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received SP discovery information; a data decoder acquiring service information by
parsing the received service discovery information; and a control unit filtering the
plurality of segments by using target package information included in the SP discovery

information.
The details of one or more embodiments are set forth in the accompanying drawings

and the description below. Other features will be apparent from the description and
drawings, and from the claims.
Advantageous Effects of Invention

According to an exemplary embodiment, service discovery information is segmented
in units of packages, and target package information regarding segments is included in
SP discovery information, so that an IPTV receiver can filter service information
according to target package information, and then receive or process the same.

Thus, the amount of service information to be received or processed by the IPTV
receiver is reduced, and this efficient processing of the service information decreases
load of the receiver while reducing time it takes to access an IPTV service. Fur-
thermore, a reduction in the amount of service information being received may save
the consumption of a network bandwidth.

According to another exemplary embodiment, payloads or segments including
service information are prioritized, thereby enhancing efficiency in information
transfer and processing.

According to another exemplary embodiment, a device group is specified for
payloads or segments including service information, so that the reception and
processing of the service information may be limited to a receiver equipped with
functions required for using a package or a service.

According to another exemplary embodiment, a specific function list is specified for
payloads or segments including the service information, thereby filtering service in-
formation unavailable to an IPTV receiver.

Brief Description of Drawings

Fig. 1 is a schematic view illustrating a configuration for an Internet Protocol
Television (IPTV) service.

Fig. 2 is a view for explaining a multicast IPTV service.

Fig. 3 is a view for explaining a unicast IPTV service.

Fig. 4 is a flowchart of a method for IPTV service discovery.

Fig. 5 is a view illustrating one example of a configuration of service provider (SP)
discovery information.

Fig. 6 is a view illustrating a configuration of service discovery information divided

into a plurality of segments.
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[19] Fig. 7 is a view illustrating a configuration of SP discovery information according to
a first exemplary embodiment.

[20] Fig. 8 is a view illustrating a configuration of SP discovery information according to
a second exemplary embodiment.

[21] Fig. 9 is a view illustrating the configuration of the SP discovery information,
depicted in Fig. 8, in the form of an eXtensible Markup Language (XML) schema.

[22] Fig. 10 is a view illustrating one exemplary embodiment of a method of dividing SP
information in units of packages.

[23] Fig. 11 is a view illustrating one exemplary embodiment of a configuration of a
broadcast discovery record having a plurality of segments respectively corresponding
to specific packages.

[24] Fig. 12 is a view illustrating a configuration of SP discovery information according
to a third exemplary embodiment.

[25] Fig. 13 is a view illustrating the configuration of the SP discovery information,
depicted in Fig. 12, in the form of an XML schema.

[26] Fig. 14 is a view illustrating a configuration of SP discovery information according
to a fourth exemplary embodiment.

[27] Fig. 15 is a view illustrating the configuration of the SP discovery information,
depicted in Fig. 14, in the form of an XML schema.

[28] Fig. 16 is a view illustrating a configuration of SP discovery information according
to a fifth exemplary embodiment.

[29] Figs. 17 to 19 are views illustrating the configuration of the SP discovery in-
formation, depicted in Fig. 16, in the form of an XML schema.

[30] Fig. 20 is a flowchart of a method for IPTV service discovery according to a first
exemplary embodiment.

[31] Fig. 21 is a flowchart of a method for IPTV service discovery according to a second
exemplary embodiment.

[32] Fig. 22 is a flowchart of a method for IPTV service discovery according to a third
exemplary embodiment.

[33] Fig. 23 is a flowchart of a method for IPTV service discovery according to a fourth
exemplary embodiment.

[34] Fig. 24 is a flowchart of a method for IPTV service discovery according to a fifth
exemplary embodiment.

[35] Fig. 25 is a block diagram illustrating a configuration of an IPTV receiver according
to a first exemplary embodiment.

[36] Fig. 26 is a block diagram illustrating a configuration of an IPTV receiver according

to a second exemplary embodiment.
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Best Mode for Carrying out the Invention

Reference will now be made in detail to the embodiments of the present disclosure,
examples of which are illustrated in the accompanying drawings.

Hereinafter, a method for Internet Protocol Television (IPTV) service discovery and
an IPTV receiver using the same, according to exemplary embodiments of the present
invention, will be described with reference to Figs. 1 to 26.

Hereinafter, detailed descriptions related to well-known functions or configurations
will be ruled out in order not to unnecessarily obscure subject matters of the present
invention. Moreover, the terms used henceforth have been defined in consideration of
the functions of the present invention, and may be altered according to the intent of a
user or operator, or conventional practice. Therefore, the terms should be defined on
the basis of the entire content of this specification.

Fig. 1 schematically illustrates a configuration for IPTV services. A system for
providing an IPTV service may include a service provider domain, a network provider
domain, and a consumer domain.

Referring to Fig. 1, the service provider domain serves to provide consumers (or
users) with services. The service provider domain may collect various contents,
convert content signals according to an IP environment, and transfer the converted
signals to consumers.

Furthermore, a service provider may transmit multimedia data, perform maintenance,
repair and management upon a transmission network to enable consumers to reliably
receive contents, and provide functions and facilities to enable a content provider to
transmit data over the network.

The service provider may be a virtual entity, and the contents provider may also
serve as the service provider.

The network provider domain may serve to connect a consumer and a service
provider to each other through an IP network. Meanwhile, a transmission system may
use a variety of networks such as an access network, a backbone network, a wireless
Wide Area Network (WNA), or the like.

The consumer domain is a domain which consumes IPTV services. The consumer
domain may serve to reproduce data received using facilities such as xXDSL or cable or
to perform a specific function in response to a request made by a consumer.

In the consumer domain, an IPTV Terminal Function (ITF) device, depicted in Fig.
1, may be used as a consumer domain apparatus. Besides the ITF device, there may be
used a set-top box, a personal computer (PC), a mobile terminal, or a Delivery
Network Gateway (DNGQG) device.

Furthermore, a consumer may build a Home Network End Device (HNED) and thus
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receive an IPTV service.

An ITF in the consumer domain may transmit a server address resolution request to a
Domain Name System (DNS) server, and receive a server address for an IPTV service
from the DNS server.

Meanwhile, the server address for an IPTV service may be defined in the form of a
Uniform Resource Locator (URL).

By using the server address received from the DNS server, the ITF may access a
server in the service provider domain according to a protocol specified in the URL, and
receive data for the IPTV service.

Meanwhile, the ITF may access the server by a unicast scheme or a multicast
scheme.

Figs. 2 and 3 illustrate embodiments for IPTV service schemes. Fig. 2 is a conceptual
diagram for explaining a multicast IPTV service, and Fig. 3 is a conceptual diagram for
explaining a unicast IPTV service.

Referring to Fig. 2, according to the multicast scheme, a plurality of receivers, for
example, a plurality of ITFs, are not respectively connected to servers in the service
provider domain, but each of the plurality of ITFs creates connections with a plurality
of servers therein (i.e., one-to-multiple connections).

That is, the multicast scheme is a method in which data is transmitted to a plurality of
ITFs in a specific group. For example, the server can collectively transmit data to a
plurality of registered ITFs. An Internet Group Management Protocol (IGMP) protocol
may be used for the multicast registration.

The IPTV service adopting the multicast scheme as above can achieve efficient data
transmission from a server in the service provider domain to a plurality of ITFs.

Referring to Fig. 3, according to the unicast scheme, one server in the service
provider domain is connected to one I'TF for data transmission/reception (i.e., one-
to-one connection).

For example, in the case of the unicast scheme, when an ITF has requested data from
a server, the server may transmit corresponding data to the ITF in response to the
request.

In order to receive the IPTV service, the ITF may perform a service provider
discovery process to discover available IPTV services on the IP network.

Through the service discovery process, the ITF may collect information regarding
IPTV services offered by a plurality of service providers, and provide a service list
containing information allowing a consumer to select a service and to access the
selected service, by using the collected service information.

For example, the ITF may perform the service discovery to thereby receive Service

Discovery & Selection (SD&S) information used to perform discovery and selection
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upon sorting, on an IP level, a plurality of services, offered from a plurality of service
providers. By using the received SD&S information, the ITF may provide an
Electronic Program Guide (EPG) having information regarding a plurality of
programs.

That is, the SD&S information is information used in a service discovery process in
which information regarding a plurality of services offered by a plurality of service
providers is received on an IP level to thereby provide a consumer with a service list
and enable access thereto, and in a process in which the consumer determines to
receive a specific service and selects and acquires the corresponding service.

The SD&S information may include information regarding a service provider, in-
formation regarding a service offered from the service provider, a Broadband Content
Guide (BCG) discovery record for providing a BCG, and a regionalization discovery
record for local services, and firmware announcement information for upgrading or
changing HNED firmware.

Meanwhile, the information regarding a service may include broadcast discovery in-
formation, CoD discovery information, information regarding services provided from
other service providers, package discovery information and the like.

The SD&S information may be sent to the ITF according to the multicast scheme by
using a DVB Service Discovery & Selection Transport Protocol (DVBSTP), or
according to the unicast scheme by using a Hypertext Transfer Protocol (HTTP).

The SD&S information may be transmitted in the form of an eXtensible Markup
Language (XML) record. The ITF may acquire the SD&S information by collecting
received DVBSTP packets, processing them into XML records and performing XML
parsing thereupon.

Fig. 4 is a flowchart of a method for IPTV service discovery.

Referring to Fig. 4, an ITF finds entry points for service discovery (also referred to as
service discovery entry points) in operation S10, and collects Service Provider (SP)
discovery information for each of the found entry points in operation S20.

For example, the service discovery entry points refer to servers capable of acquiring
the SP discovery information. In operation S10, the ITF may find an address list that
can lead to the acquisition of information regarding a service information server for
each service provider, that is, a Service Discovery (SD) server.

Meanwhile, the ITF may find the service discovery entry points by using one of the
following three methods.

Firstly, the ITF uses a preset address or an address manually set by a consumer to
find the address list of servers capable of acquiring the SP discovery information.

Secondly, the ITF uses a Dynamic Host Configuration Protocol (DHCP) option to

find the address list of the servers capable of acquiring SP discovery information.
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Thirdly, the ITF issues a query by using a DNS SRV mechanism to find the address
list of servers capable of acquiring the SP discovery information.

In operation S20, the ITF may access each of the servers included in the address list
found by one of the above methods, and thus receive an SP discovery record regarding
at least one service provider from the server.

The SP discovery record may include information regarding the corresponding
service provider, for example, information required for accessing the corresponding
service provider and discovering services provided therefrom.

The SP discovery record may be transmitted by using at least one delivery mode of a
push mode and a pull mode.

For example, in the case of the push mode, the ITF may receive the SP discovery
record transmitted from the server using the DVBSTP according to the multicast
scheme. In the pull mode, the ITF may receive the SP discovery record using the
HTTP by requesting the transmission of the SP discovery record from the server.

Thereafter, the I'TF collects service discovery information for each of the service
providers in operation S30.

For example, the ITF may acquire Service Information (SI) regarding services
provided from a service provider by using the SP discovery information received for
each service provider, that is, the SP discovery record in operation S20.

By using the service information (SI) acquired in the above manner, the ITF may
provide a consumer with program information such as EPG or the like and with access
to a selected service.

Fig. 5 illustrates one example of a configuration of the SP discovery information,
which is a SP discovery record of a Digital Video Broadcasting (DVB)-IP expressed in
the form of an XML schema.

Referring to Fig. 5, the SP discovery record may include a DomainName attribute, a
Version attribute, a LogoURI attribute, a Name element, a Description element, and an
offering element.

The DomainName attribute may represent an Internet DNS domain name registered
by the corresponding service provider, and be used to identify the service provider.

The Version attribute may include version information of the record, and a version
number may increase whenever any one of records including the service discovery in-
formation regarding the corresponding service provider changes.

The LogoURI attribute may specify a URI of a logo image of the corresponding
service provider and may be selectively used.

The Name element may include name information of the corresponding service
provider, and the name of the service provider may be expressed in one or more

languages. To this end, the Name element includes a language attribute, and the
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language attribute includes information regarding a name defined in each language.

The Description element may include detailed text description information regarding
the corresponding service provider, and the text description information may be
provided in one or more languages. To this end, the description element includes a
language attribute or a plurality of language attributes.

The offering element may include offering list information regarding a service
offered by the corresponding service provider.

For example, the service provider may provide one or more offerings, and each of
offerings, included in the offering element, may provide information regarding a
specific service offered by the corresponding service provider, and more specifically,
access information regarding streams carrying service information.

Meanwhile, the service information may be transmitted in at least one a push mode
according to the multicast scheme and a pull mode according to a receiver’s request.

In the case of the push mode, Source, Address and Port attributes depicted in Fig. 5
include information regarding an IP address and a port number providing DVB IP
Offering records by the multicast scheme, and the DVB IP Offering records may
describe the offerings offered by corresponding service providers.

Also, in the case of the pull mode, a Location attribute may include information
regarding a Uniform Resource Identifier (URI) address providing the DVB IP offering
records upon the receiver’s request.

As shown in Fig. 6, an SD&S record including the above service discovery in-
formation may be divided into a plurality of segments and then transmitted.

In this case, a Payloadld element indicates the type of service discovery information
included in a corresponding payload. To this end, the Payloadld element may include
an Id attribute indicating identification information regarding the type of service
discovery information used in the DVB IP Offering.

As the type of service discovery information specified by the Id attribute, there may
be a broadcast discovery record, a CoD Discovery Record, or the like.

A Segment element may indicate a segment having service discovery information
according to the Id attribute of the Payloadld element. To this end, the Segment
element may include an Id attribute indicating identification information regarding
each of the plurality of segments of the service discovery information.

Meanwhile, a Version attribute of the Segment element may include version in-
formation regarding a segment identified by the Id attribute, for example, a version
number of the corresponding segment.

In the configuration of the SP discovery information described above with reference
to Fig. 5, the SD&S information is divided into a plurality of segments for only

transmission efficiency without a separate guide line or a separate description of in-
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formation configuration, and only a list and version information regarding the
segments may be provided to a receiver.

In this case, the IPTV receiver can acquire information required for configuring
desired service information, for example, a channel map, only when having received
every piece of SD&S information provided for each service provider.

As aresult, in the case where SD&S information increases in amount and
complexity, it takes long time for the IPTV receiver to access the IPTV service.

According one exemplary embodiment, the SD&S information is divided into a
plurality of segments according to a specific criterion, and additional information
regarding the segmentation criterion for the segments is provided, so that each IPTV
receiver can preferentially receive segments containing required information, thereby
increasing efficiency in processing.

For example, there may be various subscription models or packages in providing
IPTV services. For example, there may be a package model in which packages are
graded into Basic, Premium, Prestige and the like according to the number of
subscribed channels such that an upper grade package has additional channels in
addition to channels belonging to a lower grade package according to the number of
subscribed channels.

In the case where a channel configuration is different in each region, local channels
are grouped as separate packages, so that a specific channel package may be assigned
for a region where corresponding channels are available.

In the case of channels providing distinctive contents such as movies, television
drama series, comedies, and the like, a package may be formed according to the genre
of each channel.

However, even when various package configurations are provided, without the
provision of information regarding each package, an IP receiver needs to use an IPTV
service after receiving and processing whole SD&S information and then extracting
only information corresponding to a package to which a consumer is subscribing.

Therefore, according to an exemplary embodiment, the SD&S information is divided
into segments in units of packages, and target package information regarding the
divided segments is included in SP discovery information, thereby allowing an IPTV
receiver to filter, receive or process service information according to the target package
information.

In detail, the IPTV receiver may filter segments by using the target package in-
formation and receive only a corresponding segment by the unicast scheme. In the case
of the multicast, only a segment corresponding to a subscribed package among the
received segments may be parsed and processed.

Fig. 7 illustrates a configuration of SP discovery information according to a first
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exemplary embodiment. In the configuration of the SP discovery information depicted
in Fig. 7, a description of the same parts as those described above with reference to
Figs. 5 and 6 is omitted.

Referring to Fig. 7, a Segment element may include a TargetPackage element as a
child element.

The TargetPackage element indicates a target package to which a corresponding
segment relates. The target package may refer to a package which service discovery in-
formation included in the segment belongs to.

To this end, the TargetPackage element may include a PackageIDRef attribute in-
dicating identification information of the package to which the service discovery in-
formation included in the corresponding segment belongs.

That is, the PackagelDRef attribute may contain an identifier of a package record for
a package discovery element to which the information of the segments belongs.

Also, the TargetPackage element may include a PackageType element for indicating
a description of the target package, and the PackageType element may indicate type in-
formation regarding the corresponding package.

Meanwhile, the package type may be provided in one or more languages. To this
end, the PackageType element may include a Language attribute. The Language
attribute of the PackageType element may include information regarding a package
type defined in each language.

The PackageType element may be selectively used, and may be description of the
Target Package which can be used for filtering the segments.

For example, a plurality of segments of the service discovery information may be
subjected to filtering, and the PackageType element may be used to receive or process
a portion of the segments.

For example, the PackageType element may indicate the kind of the package, in-
formation technique for configuration thereof, criteria of constituting the corre-
sponding package, or the like. In more detail, the PackageType element may indicate
whether the package is a Basic package, a Premium package, a local package, a
channel group divided by genre such as movie or comedy, according to a subscription
model of the IPTV receiver.

Referring to Fig. 8, the TargetPackage element may include a DescriptioLocation
element providing a location of BCG information allowing for the acquisition of ad-
ditional description of the corresponding package.

For example, the DescriptioL.ocation element may provide an identifier of a BCG
record containing a description of the corresponding information in BCG Discovery in-
formation.

In this case, the IPTV receiver may receive the description of the package by using
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BCG access information included in a record corresponding to a BCG ID provided in
the DescriptioL.ocation element.

In another exemplary embodiment, the DescriptioLocation element may provide URI
information, information regarding a BCG stream. To this end, the DescriptioL.ocation
element may include a preferred attribute, which is a Boolean flag indicating whether
or not a corresponding description location is a preferred location for the information.

In this case, the IPTV receive, even before receiving BCG Discovery information,
may acquire the description of the corresponding package by directly accessing the
BCG stream using the URI information provided in the DescriptioLocation element.

Meanwhile, the SP Discovery information as described with reference to Fig. 8 may
be implemented by using an XML schema depicted in Fig. 9.

Hereinafter, with reference to Fig. 10 and 11, exemplary embodiments of a method
of dividing service discovery information in units of packages will be described in
detail.

A service provider may divide a broadcast discovery record, containing information
required for finding available live media broadcast services, into a plurality of
segments depending on packages of respective services, and transmit the same.

In this case, the segments of the broadcast discovery record, being separately
transmitted, may each include information regarding a service belonging to a specific
package.

Also, the service provider may divide a package discovery record, containing
package information required for grouping a plurality of services, into a plurality of
segments and transmit the same.

In this case, the segments of the package discovery record, being separately
transmitted, may each include information regarding a specific package corresponding
thereto.

Referring to Fig. 10, service provider A may provide three different packages of a
"Basic" Package, a "Premium" Package and an "A la carte".

To this end, the service provider A may create three segments respectively corre-
sponding to the "Basic" Package, the "Premium" Package and the "A la carte" within a
broadcast discovery record, and the segments may include information regarding
services belong to the corresponding packages, respectively.

For example, in the broadcast discovery record, Segment #1 may include information
regarding services belonging to the "Basic" Package, Segment #2 may include in-
formation regarding services belonging to the "Premium" Package, Segment #3 may
include information regarding services belonging to the "A la carte".

Furthermore, the service provider A may assign different multicast groups for re-

spectively transmitting segments divided in units of packages as described above.
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Meanwhile, the service provider A may create, in a package discovery record, three
segments to provide package information regarding the "Basic" Package, the
"Premium" Package and the "A la carte", respectively.

In this case, as shown in Fig. 10, SP Discovery information may include information
regarding a package corresponding to each segment of a package discovery record
having an payload ID of "0x05".

Also, target package information regarding each segment of a broadcast discovery
record having a payload ID of "0x02" may also be included in the SP Discovery in-
formation.

Referring to Fig. 11, in the case of 100 channels, a service provider may provide a
"Basic" Package including "CHO01" to "CHO040" and "CH040" to "CHO091", a
"Premium" Package including "CHO041" to "CHO70" and "CHO81" to "CHO090", and a
"Movie" Package including "CHO71" to "CHO080".

In this case, a broadcast discovery record may be divided into three segments of
Segment #1, Segment #2 and Segment #3 and then transmitted. The divided Segment
#1 includes information regarding services provided in "CHO01" to "CH040" and
"CHO040" to "CH091", the Segment #2includes information regarding services
provided in "CH041" to "CHO70" and "CHO81" to "CH090", and the Segment #3 may
include information regarding services provided in "CHO71" to "CHO80".

Meanwhile, target package information regarding each of the segments of the
broadcast discovery record may be included in SP discovery information and
transmitted to an IPTV receiver.

The IPTV receiver may make a request for only a segment corresponding to a
specific package among the segments of the broadcast discovery record by using the
target package information included in the SP Discovery information, and receive it by
the unicast scheme.

For example, in the case depicted in Fig. 1, the IPTV receiver may make a request for
only the Segment #2, related to the "Premium" Package to which the IPTV receiver is
subscribing, among the segments of the broadcast discovery record, and constitutes a
channel map by using information regarding services belonging to the "Premium"
Package, received in response to the request.

Meanwhile, the IPTV receiver may perform parsing and processing upon only a
segment corresponding to a specific package among the segments of the broadcast
discovery record being received by the multicast scheme, by using the target package
information included in the SP Discovery information.

For example, in the case depicted in Fig. 11, the IPTV receiver may receive the
whole segments of the broadcast discovery record included in a multicast steam, and

then parse and process only service information included in the Segment #2, associated
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with the "Premium" Package to which the IPTV receiver is subscribing, among the
received segments.

In the above embodiment, the case where one specific segment has one target packet
has been described by way of example. However, two or more package may be
assigned to a single segment.

In this case, a Segment element as described with reference to Fig. 7 may include two
or more TargetPackage elements, and accordingly, include information regarding two
or more packages in the single Segment element.

In the case where two or packages are assigned to a single segment as described
above, service information received or processed by the IPTV receiver through
filtering using the target package information may include service information
regarding a package to which the IPTV receiver does not subscribe.

In this case, the IPTV receiver may need to perform the additional process of ex-
tracting information regarding services belonging to a package to which the IPTV
receiver is subscribing, from the processed service information.

However, when the size of the service information regarding services belonging to a
specific package is small, it may be more efficient, in terms of transmission, to include
the service information in a single segment together with service information
belonging to another package.

According to another exemplary embodiment, such target packages may be specified
in units of payloads.

Fig. 12 illustrates a configuration of SP discovery information according to a third
exemplary embodiment. In the configuration of the SP discovery information depicted
in Fig. 2, a description of the same parts as those described with reference to Figs. 5 to
11 is omitted.

Referring to Fig. 12, a Payloadld element may include a TargetPackage element in-
dicating target package information regarding a corresponding payload, and the Tar-
getPackage element indicates a target package of a corresponding segment. The target
package may refer to a package to which service discovery information included in the
payload belongs.

In this case, every target package associated with segments belonging to the corre-
sponding payload can be signaled at a payload stage. Therefore, if a target package is
not separately specified at a segment stage, target package information specified at the
upper payload stage may be applied to all the segments of the lower stage. Ac-
cordingly, target package information specified at the payload stage may be linked to
information within the segments belonging to the corresponding payload.

Meanwhile, in the case where a target package is specified at the segment stage, it

overrides target package information specified at the upper payload stage, so that the
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target package information specified at the segment stage may be applied to the corre-
sponding segment.

Referring to Fig. 12, a Segment element may include a DescriptioLocation element
providing a location of BCG information, which is additional guide information for the
corresponding segment.

Furthermore, a Payloadld element may include a DescriptioL.ocation element
providing a location of BCG information, additional guide information regarding a cor-
responding a payload.

Meanwhile, to ensure backward compatibility, the Payloadld element may need to be
arranged and then followed by the TargetPackage element and the DescriptionLocation
element. Thus, the TargetPackage element and the DescriptionLocation element of the
payload stage exist to be subordinate to the PayloadID element.

As described above, the DescriptioL.ocation elements allowing for the acquisition of
an additional description of the payload and segment are provided at the payload stage
and the segment stage within SP discovery information, so that BCG information and
SD&S information configured in units of packages can interwork with each other.

Accordingly, the IPTV receiver can perform filtering upon payloads and segments
according to the target package information included in the SP discovery information,
while directly accessing the additional description of the filtered payload or segment
by using the DescriptionLocation information included in the SP discovery in-
formation.

Meanwhile, the SP discovery information as described with reference to Fig. 12 may
be implemented by using an XML schema depicted in Fig. 13.

According to another exemplary embodiment, payloads or segments as described
above may be prioritized for processing, so that a payload or a segment having a high
priority according to a specific criterion can be received and processed first.

As described above, by assigning a priority for the reception and processing of the
SD&S information, the IPTV receiver can be more efficiently receive and process the
SD&S information.

Fig. 14 illustrates a configuration of SP discovery information according to a fourth
exemplary embodiment. In the configuration of the SP discovery information depicted
in Fig. 14, a description of the same parts as those described above with reference to
Figs. 5 to 13 is omitted.

Referring to Fig. 14, a Payload element may include a Priority attribute indicating a
priority assigned to a corresponding payload. A Segment element may include a
Priority attribute indicating a priority assigned to a corresponding segment.

In this case, the priority assigned to the payload is considered to be higher than the

priority assigned to the segment. Thus, the priority assigned to the segment can have
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significance when the priority of segments belonging to a single payload or of
segments belonging to payloads having the same priority is determined.

Meanwhile, segments belonging to a payload with a higher priority always have
higher priorities than those of segments belonging to a payload with a lower priority. A
payload or a segment having no priority assigned may be determined as having the
lowest priority.

For example, a value of a Priority attribute assigned to the payload or the segment
may be any one integer between 0 and 7. The bigger the value of the Priority attribute,
the higher the priority of the corresponding payload or segment.

Also, as one exemplary embodiment of a prioritization method as described above,
target package information may have a higher priority in SP discovery information.

Therefore, the IPTV receiver may first receive the target package information of the
SP discovery information to thereby determine a required package, and selectively
receive service information belonging to the package.

Meanwhile, a high priority may be assigned to BCG Discovery information, so that
the IPTV receiver can receive BCG information first and process the same. Ac-
cordingly, the reception of the BCG information can be made in a parallel manner with
respect to the above service discovery process.

Meanwhile, the SP discovery information as described with reference to Fig. 14 may
be implemented by using an XML schema depicted in Fig. 15.

According to another exemplary embodiment, a specific device, a device class and a
device group of a plurality of devices may be designated for payloads or segments as
described above, so that only the designated device can process the corresponding
payload or segment.

Information regarding the designated device group (i.e., device group information)
may be used to limit devices capable of receiving not only information regarding IPTV
services such as broadcast discovery information but also information used for
management such as RMS-FUS Firmware Update Announcements information and the
like.

Furthermore, the device group information may be used to limit the reception and
processing of corresponding information to only an IPTV service having functions
required for a specific package or an IPTV service.

Fig. 16 illustrates a configuration of SP discovery information according to a fifth
exemplary embodiment. In the configuration of the SP discovery information depicted
in Fig. 16, a description of the same parts as those described above with reference to
Figs. 5 to 15 is omitted.

Referring to Fig. 16, a Payload element may include a TargetDevices element in-

dicating a target device capable of receiving and processing a corresponding payload.
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A Segment element may also include a TargetDevices element indicating a target
device capable of receiving and processing a corresponding segment.

In this case, target device information specified at an upper payload stage may be
applied to all the segments belonging thereto. In the case where a target device is
specified at a segment stage, it overrides the target device information specified at the
upper payload stage, so the target device information specified at the segment stage
can be applied to the corresponding segment.

As one exemplary embodiment of a method of specifying the target device, the Tar-
getDevices element may include a DeviceClassInfo element providing Class in-
formation of devices capable of receiving and processing a corresponding payload or
segment.

Meanwhile, the DeviceClassInfo element may include a ManufacturerOUI element
indicating a manufacturer identification number, a ProductClass element indicating a
Product class assigned by a manufacturer, a HardwareVersion element indicating a
hardware version of a device, and a SoftwareVersion element indicating a software
virsion.

By specifying attribute values of the ManufacturerOUI, ProductClass, Product class,
HardwareVersion and SoftwareVersion elements as described above, a service
provider may limit a target device so as to allow only a device having attributes co-
inciding with the specified attribute values to receive a corresponding payload or
segment and process the same.

As another exemplary embodiment of the method of specifying the target device, the
TargetDevices element may include a DeviceGroup element providing filter in-
formation for identifying a target device group.

In this case, a class of a target device group may be specified by using a Manufac-
turerOUTI attribute value and a ProductClass attribute value of a deviceClass included
in the DeviceGroup element, and attributes of the target device group may be se-
lectively specified by using elements other elements included in the DeviceGroup
element.

For example, as shown in Fig. 16, a hardware version list and a software version list
of a target device group may be specified by a HardwareVersionList element and a
SoftwareVersionList element included in the DeviceGroup element, and a serial
number range or list of the target device group may be specified by a SerialNumber-
RangeList element.

Furthermore, a Mac address range or list of the target device group may be specified
by a MACAddressRangeList element, and another device information that may be
given by an IPTV receiver vendor may be specified by a VendorSpecificnfo element.

Meanwhile, an IPTV receive may determined whether or not it can receive and
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process a corresponding payload or segment by applying an AND operation to con-
ductions of a target device, specified by the elements as above.

Meanwhile, the SP discovery information as described with reference to Fig. 16 may
be implemented by using an XML schema depicted in Figs. 17 to 19.

According to another exemplary embodiment, information regarding functions nec-
essarily required by an IP receiver to use a specific package or service is provided, so
as to allow the IPTV receiver to filter information regarding a package or a service un-
available to the IPTV receiver.

For example, hardware conditions such as a resolution, an AV codec, a memory,
CPU performance, storage or the like that need to be supported by a receiver for a
specify payload or segment, or functional conditions such as PVR, TimeShift, or the
like are specified, so that only a receiver satisfying the specified conditions is allowed
to receive and process the corresponding payload or segment.

Hereinafter, a method for IPTV service discovery according to exemplary em-
bodiments of the present invention will be described in more detail with reference to
Figs. 20 to 24.

Fig. 20 is a flowchart illustrating a method for IPTV service discovery according to a
first exemplary embodiment, and shows a method of collecting service discovery in-
formation in operation S30 of Fig. 4.

Referring to Fig. 20, an IPTV receiver checks whether or not filtering information
exists in SP discovery information in operation S100.

For example, the IPTV receiver may checks whether or not target package in-
formation regarding a segment exists in the SP discovery information collected in
operation S20 depicted in Fig. 4.

When the filtering information does not exist, the IPTV receiver receives whole
SD&S information included in a corresponding offering by using the SP discovery in-
formation in operation S110.

Meanwhile, when the filtering information exists, the IPTV receiver filters segments
including the SD&S information by using the filtering information in operation S120,
and receives the filtered SD&S information in operation S130.

For example, the IPTV receiver may check target package information regarding
segments including the SD&S information, request only a segment belonging to a
specific package among the segments from a server, and receives it upon the request.

Thereafter, the IPTV receiver parses and processes the received SD&S information
in operation S140.

Meanwhile, the IPTV receiver may form a channel map by using the processed
SD&S information and provides a consumer with EPG or the like for an IPTV service.

In the method for service discovery described with reference to Fig. 20, the SD&S
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information is transmitted by the unicast scheme. In the case where the SD&S in-
formation is transmitted by the multicast scheme, service discovery may be performed
by using a method depicted in Fig. 21.

Referring to Fig. 21, an IPTV receiver receives whole SDé&s information included in
a corresponding offering by using SP discovery information in operation S200.

The IPTV receiver checks whether or not filtering information exists in operation
S210. Subsequently, when the filtering information does not exist, the received SD&S
information is parsed and processed in operation S220.

For example, by joining a multicast stream carrying the SD&S information, the IPTV
receiver can receive whole SD&S information being transmitted.

In this case, the IPTV receiver may check whether or not target package information
exists in a DVBSTP header of an IP package of the multicast stream being received.

When the target package information does not exist, the IPTV receiver may extract
segments present in a payload portion of the received IP package, and parse and
process whole SD&S information included in the extracted segments.

Meanwhile, when the filtering information exists, the IPTV receiver filters segments
of the received SD&S information by using the filtering information in operation S230,
and the filtered SD&S information is parsed and processed in operation S240.

For example, in the case where target package information exists in a DVBSTP
header of a received IP package included in the multicast stream, the IPTV receiver
may extract only a segment belonging to a specific segments from segments including
the SD&S information, and parse the same.

In the case where the SD&S information is transmitted by the multicast scheme,
since filtering is performed by using the target package information in the IP package
processing process as described above, a process of parsing unnecessary SD&S in-
formation is omitted, thereby enhancing efficiency in processing.

Figs. 22 and 23 are flowcharts of a method for IPTV service discovery according to
other exemplary embodiments of the present invention, which are associated with the
case where a target package is specified not only in a segment of SD&S information
but also at a payload stage.

Meanwhile, the methods for service discovery depicted in Figs. 22 and 23 may be
available for SD&S information transmitted by the unicast and multicast schemes.

Referring to Fig. 22, an IPTV receiver checks whether or not filtering information
exists in SP discovery information in operation S300. When the filtering information
does not exist, the IPTV receiver receives whole SD&S information included in a cor-
responding offering in operation S310.

When the filtering information exists, the IPTV receiver checks whether or not

filtering information for payloads (hereinafter, also referred to as payload filtering in-
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formation) exists in operation S320. When the payload filtering information exists,
payloads including the SD&S information are filtered by using the payload filtering in-
formation S330.

Also, the IPTV receiver checks whether or not filtering information for segments
(hereinafter, also referred to as segment filtering information) exists in operation S340.
When the segment filtering information exists, the IPTV receiver filters segments
including the SD&S information by using the segment filtering information in
operation S330.

For example, the filtering information may be target package information of payloads
or segments. The configuration of the target package information may be identical to
the descriptions made with reference to Figs. 5 to 13.

In operation S360, the IPTV receiver receives the SD&S information filtered through
operations S320 to S350.

For example, the IPTV receiver may check target package information of payloads or
segments including the SD&S information, request only SD&S information belonging
to a specific package from a server, and receive the SD&S information in response. .

Thereafter, the IPTV receiver parses and processes the received SD&S information
in operation S370.

Referring to Fig. 23, an IPTV receiver receives whole SD&S information included in
a corresponding offering by using SP discovery information in operation S400, and
then checks whether or not filtering information exists in operation S410.

When the filtering information does not exist, the received SD&S information is
parsed and processed in operation S420.

Meanwhile, when payload filtering information or segment filtering information exist
in operation S430 and 450, respectively, the IPTV receiver filter the payloads or
segments of the received SD&S information by using the filtering information in op-
erations S440 and S460.

Thereafter, the IPTV receiver parses and processes the filtered SD&S information in
operation S470.

For example, the IPTV receiver extracts only a payload or a segment belonging to a
specific package among the payloads or the segments of the received SD&S in-
formation, and parses the extracted payload or segment, thereby making it possible to
acquire service information for channel map construction.

Fig. 24 is a flowchart of a method for IPTV service discovery according to another
exemplary embodiment, which is associated with the case where BCG information for
a payload or a segment is received in a service discovery process.

Meanwhile, the operations of the method depicted in Fig. 24, other than operations

S570 and S580 associated with the reception of the BCG information, may be identical
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to those of the service discovery method described above with reference to Fig. 22.
Therefore, a description thereof is omitted.

Referring to Fig. 24, when the filtering information exists, an IPTV receiver performs
filtering upon payloads or segments of SD&S information according to the filtering in-
formation in operations S500 to S560, and then checks whether or not BCG in-
formation for a payload or a segment exists in operation S570.

When the BCG location information exists, the IPTV receiver receives BCG in-
formation for the filtered payload or segment by using the BCG location information in
operation S580.

For example, as described above with reference to Figs. 8 and 12, the SP discovery
information may provide a location of BCG information including an additional de-
scription regarding a payload, a segment or a target package.

In this case, the IPTV receiver may check BCG location information included in SP
discovery information, and subsequently, receive BCG information for a payload or a
segment belonging to a specific package.

If the BCG location information for a payload or a segment is not included in the SP
discovery information, the IPTV receiver can receive required BCG information only
upon receiving whole SD&S information.

Therefore, by using the BCG location information included in the SP discovery in-
formation, the IPTV receiver can select only BCG information regarding a payload or
a segment belonging to a required specific package and receive the same in advance,
thereby ensuring efficient reception and processing even for a large amount of BCG in-
formation.

According to an exemplary embodiment, an IPTV receiver may repeatedly perform
the operations, as described with reference to Figs. 20 to 24, and also repeatedly
perform the operations for each of offering included in SP discovery information with
respect to a specific service provider. Accordingly, the IPTV receiver can receive and
process SD&S information having information regarding available IPTV services on
an IP network.

Meanwhile, in the case where the IPTV receiver filters only a payload or a segment
belonging to a specific package from SD&S information by using the filtering in-
formation, for example target package information, and thus receives or parses the
same, the specific package may be a package to which the IPTV receiver is sub-
scribing.

For example, an IPTV receiver subscribing to a "Basic" package filters a payload or a
segment belonging to the "Basic" package from SD&S information and receives the
same. Thus, the IPTV receiver may not receive information regarding a service

belonging to a package to which the IPTV receiver is not subscribing.
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Meanwhile, as another exemplary embodiment, the IPTV receiver may additionally
receive service information belonging to an unsubscribed package upon a consumer’s
request or according to an intention of a service provider.

For example, when a consumer subscribing to a "Basic" package makes a request to
check information regarding a service provided in a "Premium" package, the IPTV
receiver may additionally receive a payload or a segment belonging to the "Premium"
package, as well as a payload or a segment belonging to the "Basic" package, by using
target package information included in SP discovery information.

Furthermore, for the purpose of advertising to promote package subscription, a
service provider may provide service information regarding an upper package than a
package to which a consumer is subscribing. In this case, the IPTV receiver may also
receive not only a subscribed package but also a payload or a segment of SD&S in-
formation belonging to another package designated by a service provider.

An IPTV receiver according to an exemplary embodiment may perform the service
discovery methods as described above with reference to Figs. 4 to 24.

To this end, the IPTV receiver may includes a network interface receiving SP
discovery information and receiving service discovery information divided into a
plurality of segments by using the received SP discovery information, a data decoder
parsing the received service discovery information to acquire service information, and
a control unit performing filtering upon the plurality of segments by using target
package information included in the SP discovery information.

Meanwhile, the SP discovery information may have a configuration as described
above with reference to Figs. 5 to 19.

Hereinafter, a configuration of the IPTV receiver according to an exemplary em-
bodiment will be described in more detail with reference to Figs. 25 and 26.

Fig. 25 is a block diagram of an IPTV receiver according to an exemplary em-
bodiment.

An IPTV receiver 600 according to an exemplary embodiment may include a
separate tuner or the like in order to receive terrestrial television broadcasting, cable
broadcasting, cable broadcasting, satellite broadcasting and the like. However, for ease
of description, a configuration for receiving an IPTV service provided through an
IPTV network will be mainly described.

Meanwhile, an ITF stands for an Open IPTV Terminal Function and may refer to a
receiver including a functional module required for supporting an IPTV service.

The IPTV receiver may include a network interface 601, a TCP/IP manager 608, a
service delivery manager 607, a PVR manager 617, a demultiplexer (i.e., a demux)
606, a data decoder 603, an audio decoder 604, a video decoder 605, a display (i.e., an
A/V display & OSD module) 616, an application manager 615, a service information
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database (i.e., an SI & Metadata DB) 612, a service discovery manager 610, a service
control manager 609, a metadata manager 611, and a content database (i.e., a content
DB) 602.

Referring to Fig. 25, the network interface 601 receives packets from a network and
transmits packets to the network. That is, the network interface 601 receives services,
contents and the like from a service provider through the network.

TCP/IP manager 608 is involved in packet transfer from a source to a destination
with respect to a packet received in the IPTV receiver 600 and a packet transmitted
from the IPTV receiver 600. Furthermore, the TCP/IP manager 608 sorts out the
received packet according to an appropriate protocol, and outputs the sorted packet to
the service delivery manager 607, the service discovery manager 610, the service
control manager 609, and the metadata manager 611.

The service delivery manager 607 controls service data being received. For example,
a Real-time Transport protocol (RTP)/RTP Control Protocol (RTCP) may be used in
controlling real-time streaming data.

When the real-time streaming data is transmitted using the RTP, the service delivery
manager 607 parses a received data packet according to the RTP, and transmits the
parsed data to the demultiplexer 606 or store it in the content DB 702 upon the control
of the service manager 613. Also, the service delivery manager 607 feeds back the
network reception information to a server side providing a service by using the RTCP.

The demultiplexer 606 performs demultiplexing the received packet into audio, video
and Program Specific Information (PSI) data, and forwards the audio, video and PSI
data to the audio decoder 604, the video decoder 605, and the data decoder 603, re-
spectively.

The data decoder 603 decodes, for example, service information such as PSI in-
formation or the like. That is, the data decoder 603 receives a PSI section, a Program
and Service Information Protocol (PSIP) section, or DVB-Service Information (SI) or
the like, demultiplexed by the demultiplexer 606, and decode the same.

Also, the data decoder 603 creates a database regarding service information by
decoding the received sections, and stores the database regarding service information
in the service information database 612.

The audio decoder 604 and the video decoder 605 decode audio data and video data
received from the demultiplexer 606, respectively. The audio data decoded by the
audio decoder 604 and the video data decoded by the video decoder 605 are provided
to a consumer through the display 616.

The application manager 615 manages the overall state of the IPTV receiver 600,
provides a [0105] user interface, and manages another manager. To this end, the ap-

plication manager 615 includes a user interface manager (i.e., a Ul manager) 614 and a
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service manager 613.

The user interface manager 614 provides a Graphic User Interface (GUI) for a
consumer by using an On Screen Display (OSD) or the like, receives a key input from
a consumer, and performs a receiver operation according to the input. For example,
when a key input for channel selection is received from a consumer, the user interface
manager 614 transmits the key input signal to the service manager 613.

The service manager 613 controls service-related managers, such as the service
delivery manager 607, the service discovery manager 610, the service control manager
609, the metadata manager 611, and the like.

Also, the service manager 613 creates a channel map and selects a channel using the
channel map according to the key input received from the user interface manager 614.
The service manager 613 receives service information regarding the selected channel
from the data decoder 603, and sets an audio/video Packet Identifier (PID) of the
selected channel in the demultiplexer.

The service discovery manager 610 provides information required for selecting a
service provider providing a service. When receiving a signal regarding channel
selection from the service manager 613, the service discovery manager 610 finds a
service by using the information.

The service control manager 609 is in charge of service selection and control. For
example, when a consumer selects a live broadcasting service as in an existing
broadcasting scheme, the service control manager 609 uses an Internet Group
Management Protocol (IGMP) or an RTSP. When the consumer selects a service such
as Video On Demand (VOD), the service control manager 609 may perform service
selection and control by using the RTSP.

The RTSP may provide a trick mode for real-time streaming. Also, the service
control manager 609 may initialize and manage a session through an IMC gateway by
using an I[P Multimedia Subsystem (IMS) and a Session Initiation Protocol (SIP).
Those protocols are merely one embodiment, and another protocol may be used
according to an implementation example.

The metadata manager 611 manages service-related metadata, and stores the meta
data in the service information database 612.

The service information database 612 stores therein service information decoded by
the data decoder 603, metadata managed by the metadata manager 611, and in-
formation required for selecting a service provider, provided by the service discovery
manager 610. Also, the service information database 612 may store setup data for a
system, and the like therein.

The service information database 612 and the content database 602 may each be im-

plemented by using a nonvolatile memory (i.e., a Non-Volatile RAM:NVRAM), a
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flash memory or the like, or may be implemented as two logically separated regions on
one storage region.

The PVR manager 617 is a module for recording and reproducing live streaming
contents. The PVR manager 617 may collect metadata regarding recorded contents,
and generate additional information provided to a consumer, such as a thumbnail
image or an index.

Functions of the control unit of the IPTV receiver according to this exemplary em-
bodiment may be implemented separately by a plurality of modules such as the TCP/IP
manager 608, the service delivery manager 607, the PVR manager 617, the application
manager 615, the service discovery manager 610, the service control manager 609, and
the metadata manager 611, depicted in Fig. 25.

For example, the TCP/IP manager 608 may filter SD&S information by using target
package information as described above to thereby control the network interface 601 to
request only a payload or a segment corresponding to a specific package (e.g., a
package to which the IPTV receiver is subscribing) from a server, and receive the
requested payload or segment.

Alternatively, the TCP/IP manager 608 filters SD&S information, received according
to the multicast scheme, by using the target package information, so that only a
payload or a segment corresponding to a specific package can be parsed and processed
by the data decoder 603.

Fig. 26 is a block diagram of an IPTV receiver according to another exemplary em-
bodiment, and illustrates a configuration of an IPTV receiver as functional blocks.
Bold arrows depicted in Fig. 26 correspond to a data path, and normal arrows therein
correspond to a control signal path.

A cable modem, DSL. modem, etc 701 is an interface for connecting an I'TF to an IP
network on a physical level, and restores a digital signal by demodulating a signal
transmitted through a physical medium.

An Ethernet NIC 702 restores the signal received through the physical interface into
IP data, and an IP Network Stack 703 process each layer according to an IP Protocol
stack.

Meanwhile, an XML Parser 704 parses an XML document in the received IP data,
and a file handler 705 processes data, transmitted in the form of a file through a
FLUTE or the like, in the received IP data.

An SI handler 706 processes a portion corresponding to IPTV service information, in
the data received in the form of a file, and stores it in a storage 708. An EPG handler
707 processes a portion corresponding to IPTV EPG information, in the data received
in the form of a file, and may store it in the storage 708.

The storage 708 stores a variety of data such as the SI, the EPG, and the like.
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An SI decoder 709 acquires channel map information by receiving and analyzing the
SI data from the storage 708, and an EPG Decoder 710 restores information required
for EPG configuration by analyzing the EPG data stored in the storage 708.

An ITF operation controller 711 is a main controller controlling an operation of the
ITF, such as channel change, EPG display, or the like.

A channel service manager 712 performs an operation such as a channel change or
the like according to a user’s input, and an application manager 713 may perform a ap-
plication service such as EPG display or the like according to a consumer’s input.

An MPEG-2 demultiplexer 714 may extract MPEG-2 transport stream data from a
received IP datagram, and transmit the same to a corresponding module according to
packet identification information (PID).

Also, an MPEG-2 PSI/PSIP parser 715 may extract PID of A/V data or PSI/PSIP
data, including access information regarding a program element, from the MPEG-2
transport stream, and perform parsing thereon.

Meanwhile, an A/V decoder 716 decodes input audio and video data and transmits
the decoded data to a display module 717, and the display module 717 may output
decoded A/V data or an application.

Originally, the Segments may be used for delivery efficiency. However, this may
mean that a receiver must receive all the information to construct channel map re-
gardless of package preference.

By the use of the target package information, a hierarchical architecture to build
package and broadcast discovery record for delivery is enabled.

This hierarchical architecture is achieved by adding a Package Attribute to each
segment in the Service Provider Discovery Record.

Receiver can use this Package information to filter segments contained in multicast
stream or request only the desirable segments in unicast manner according to the
preference of package.

By doing so, receiver can generate channel map according to the preference of
package without getting all the information. Receivers complying with earlier versions
of the specification will ignore the newly added TargetPackage element, so easily in-
troduced in a backward-compatible manner.

The above-described method for IPTV service discover according the exemplary em-
bodiments of the present invention can be written as computer programs and can be
implemented in general-use computers that execute the programs using a computer
readable recording medium. Examples of the computer readable recording medium
include read-only memory (ROM), random-access memory (RAM), CD-ROMs,
magnetic tapes, floppy disks, optical data storage devices, and carrier waves (such as

data transmission through the Internet).
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The computer readable recording medium can also be distributed over network
coupled computer systems so that the computer readable code is stored and executed in
a distributed fashion. Also, functional programs, codes, and code segments for accom-
plishing the present invention can be easily construed by programmers skilled in the art
to which the present invention pertains.

Although embodiments have been described with reference to a number of il-
lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of this disclosure. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.
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Claims

A method for Internet Protocol Television (IPTV) service discovery,
the method comprising:

collecting system provider discovery information (SP discovery in-
formation); and

collecting service discovery information by using the collected SP
discovery information,

wherein the SP discovery information includes target package in-
formation regarding a segment obtained by dividing the service
discovery information.

The method of claim 1, wherein the SP discovery information includes
payload identification information indicating a type of the service
discovery information, segment identification information regarding a
plurality of segments into which the service discovery information is
divided, and the target package information regarding the segments.
The method of claim 1, wherein the target package information
includes identification information regarding a package to which the
service discovery information included in the segment belongs.

The method of claim 1, wherein the target package information
includes type information regarding the target package.

The method of claim 1, wherein the service discovery information
includes a broadcast discovery record divided into a plurality of
segments,

wherein the plurality of segments include information regarding
services belonging to specific packages, respectively.

The method of claim 5, wherein at least one of the plurality of
segments includes information regarding services belonging to two or
more packages.

The method of claim 1, wherein the service discovery information
includes a package discovery record divided into a plurality of
segments,

wherein the plurality of segments include information regarding
specific packages, respectively.

The method of claim 1, further comprising filtering a plurality of
segments including the service discovery information, by using the
target package information.

The method of claim 8, wherein the filtering of the plurality of
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segments includes receiving only a segment belonging to a specific
package among the plurality of segments upon request.

The method of claim 8, wherein the filtering of the plurality of
segments includes parsing and processing only a segment belonging to
a specific package among the plurality of segments.

An Internet Protocol Television (IPTV) receiver comprising:

a network interface receiving service provider discovery information
(SP discovery information), and receiving service discovery in-
formation divided into a plurality of segments by using the received SP
discovery information;

a data decoder obtaining service information by parsing the received
service discovery information; and

a control unit filtering the plurality of segments by using target package
information included in the SP discovery information.

The IPTV receiver of claim 11, wherein the target package information
includes:

identification information regarding a package to which the service
discovery information included in the segment belongs; and

type information regarding the target package.

The IPTV receiver of claim 11, wherein the service discovery in-
formation includes a broadcast record divided into a plurality of
segments,

wherein the plurality of segments include services belonging to specific
packages, respectively.

The IPTV receiver of claim 11, wherein the control unit controls the
network interface to receive only a segment belonging to a specific
package among the plurality of segments upon request.

The IPTV receiver of claim 11, wherein the control unit controls the
data decoder to parse and process only a segment belonging to a
specific package among the plurality of segments received through the

network interface.
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[Fig. 4]
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[Fig. 9]

<xsd:complex lype name—"PayloadList">
<xsd:sequence minOccurs="0" maxOccurs="unbounded">
<xsd:element name="Payloadld">
<xsd:complexType>
<xsd:sequence minCccurs="0" maxOccurs="unbounded">
<xsd:element name="Segment">
<xsd:complexType>
<xsd:sequence>
<xsd:element name—"TargetPackage” minOccurs—"0">
<xsd:complexType>
<xsd:sequence>
<xsd:clement name="PackageType" type="dvb:MultilingualTypc" minOccurs="0"
maxQOccurs="unbounded"/>
<xsd:element name="DescriptionLocation" type="dvb:DescriptionLocationBCG"
minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="PackageclDRet" type="dvb:Hexadecimall 6bit” use="required"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:attribute name="Version" type="dvb:Version" use="optional"/>
<xsd:attribute name="1D" type="dvb:Hexadecimal16bit” use="required"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:attribule name="1d" type="dvb:Hexadecimal8bit" use="required"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>

[Fig. 10]
Package Discovery Record Broadcast Discovery Record (payload
{payload 10=0x05) ID=0x02)
Service Provider-A |— Segment #1 Segment #1
Basic Package Basic Package
Segment #2 Segment #2
Premium Package Premium Package
Segment #3 Segment #3
Ala carte Ala carte

Service Provider Record

Service Provider_A
-224.1.1.1:1234, Payload=0x05, Segment #1, Ver #1, 0x4000, 'Basic Package'
-224.1.1.1:5678, Payloao=0x02, Segment #1. Yer #1, 0x4000, 'Basic Packags'

-224.1.1.2:1234, Payload=0x05, Segment #2, Ver#2, 0x5000, 'Premium Package'
-224.1.1.2:5678, Payload=0x02, Segment #2, Ver#2, 0x5000, 'Premium Package'

-224.1.1.3:11234, Payload=0x05, Segment #3, Ver#3, 0x6000, "A la carte'
-224.1.1.3:5678, Payload=0x02, Segment #3, Ver#3, 0x6000, 'A la carte'

PCT/KR2011/001844
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Broadcast Discorery Record

Segment#1 : Basic
Package
Number of channels : 50

Segment#2 : Premium
Package
Number of channels : 40

Segment#3 : Movie
Package
Number of channels : 10

[ Channel : GHO01

[ Channel : CHo41

[ Channel : cHo71

| Channel : CHOD2

| Channel : CHO42

[ Channel : CH072

| Channel : CHOO3

| Channel : CHO43

[ Channel : CH073

| Channel : CH038

| Channel : CH 068

[ Channel : CHO78

| Channel : CH039

| Channel : CHOB

[ Channel : CH079

| Channel : CHO40

| Channel : CHO70

[ Channel : CH080

| Channel : CHOY1

| Channel : CHO8!

| Channel : CH092

| Channel : CH082

[ Channel : G099

[ Channel : CH 088

| Channel : CH 100

| Channel : CHO90
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[Fig. 12]
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[Fig. 13]

<xsd:complexType name="PayloadList">
<xsd:sequence minOccurs="0" maxQccurs="unbounded">
<xsd:element name="Payloadld">
<xsd:complexType>
<xsd:sequence minOccurs="0" maxOccurs="unbounded">
<xsd:element name="Segment">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="TargetPackage" minOccurs="0" maxCccurs="unbounded">
<xsd:complexType>
<xsd'sequence>
<xsd:elemenl name="PackageType" lype="dvb:MullilingualType" minOccurs="0"

maxOccurs="unbounded"/>
<xsd:element name="DescriptionLocation" type="dvb:DescriptionLocationBCG"

minOccurs="0"/>
< /xsd:sequence>
<xsd:attribute name="Package|DRef" type="dvh:Hexadscimall8bit" use="required"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="SegmentDescriptionLocation" type="dvb:DescriptionLocationBCG"
minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="Version" type="dvb:Version" use="optional"/>
<xsd:attribute name="ID" type="dvb:| lexadecimal16bit" use="required"/>
</xsd:complexType>
</xsd:elernent>
<xsd:element name="TargetPackage" minOccurs="0" maxQOccurs="unbounded">
<xsd:complexType>
<xsdisequence>
<xsd:element name="Package lype" type="dvb:Multilingual lype" minOccurs="0"

maxOccurs="unbounded"/>
<xsd:element name="DescriptionLocation" type="dvb:DescriptionLocationBCG"
minOccurs="0"/>
</xsd:sequence>
<xsd.attribute name="PackagelDHst" type="dvb:Hexadecimall 6bit" use="required"/>
/xsd:complexType>
</xsd:elernent>
<xsd:element name="PayloadDescriptionLocation" type="dvb:DescriptionLocationBCG"
minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name—"1d" type—"dvb:Hexadecimal8bit" use—"required"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>

[Fig. 14]
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<xsd:complexType name="PayloadList">
<xsdisequence minOccurs="0" maxOccurs="unbounded">
<xsd:element name="Payloadld">
<xsd:complexType>
<xsd:sequence minOccurs="0" maxOccurs="unbounded">
<xsd:element name="Segment">
<xsd:complexType>
<xsd:attribute name="Priority" type="xsd:unsignedByte"/>
<xsd:attribute name="vVersion" type="dvb:Version" use="optional"/>
<xsd:attribute name="1D" type="dvb:Hexadecimal16bit" use="required"/>>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:attribute name="1d" type="dvb:Hexadecimal8bit" use="required"/>
<xsd:attribute name=""Pricrity" type="xsd:unsignedGyte"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
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[Fig. 17]

<xsd:complexType name="PayloadList">
<xsd:sequence minQccurs="0" maxOccurs="unbounded">
<xsd:element name="Payload|d">
<xsd:complexType>
<xsd:sequence minOccurs="0" maxOccurs="unbounded">
<xsd:element name="Segment">
<xsd:.complexType>
<xsd:sequence>
<xsd:element name="TargetDevices" minOccurs="0">
<xsd:annotation>
<xsd:documentation>Devices to be upgraded can be identitied by Device Class or
based on a combination of device filtering using a more sophisticated means including use of serial
numbers and ranges.</xsd:documentation>
</xsd:annotation>
<xsd:complexType>
<xsd:choice>
<xsd:element name="DeviceClassInfo" type="rms:DeviceClassinfoType">
<xsd:annotation>
<xsd:documentation>This element acts as a filter for a single class of
devices.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="DeviceGroup">
<xsd:annotation>
<xsd:documentation>This element acts as a very flexible filter to identify the set of
devices to be uploaded.</xsd:documentation>
</xsd:annotation>
<xsd:complexType>
<xsd:all>
<xsd:annotation>
<xsd:documentation>All the contained elements have to be considered as
AND-ed to identify the target devices.</xsd:documentation>
</xsd:annotation>
<xsd:element name="DeviceClass" type="rms:DeviceClassType">
<xsd:annotation>
<xsd:documentation>Target devices are from a class of
devices.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="HardwareVersionList" minOccurs="0">
<xsd:complexType>
<xsd:sequence maxOccurs—"unbounded">
<xsd:annotation>
<xsd:documentation>Hardware versions in this list shall be OR-ed to
identify the target devices </xsd:documentation>
</xsd:annotation>
<xsd:element name="HardwareVersion" type="rms:HardwareVersionType"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
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[Fig. 18]

<xsd:element name="SoftwareVersionList" minOccurs="0">
<xsd:complexType>
<xsd:sequence maxOccurs="unbounded>
<xsd:annotation>
<xsd:documentation>Software versions in this list shall be OR-ed to
identify the target devices</xsd:documentation>
</xsd:annotation>
<xsd:element name="SoftwareVersion" type="rms:SoftwareVersionType"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element namea="SerialNumberRangel ist" type="rms:Rangel istType"
minOccurs="0"/>
<xsd:element name="MACAddressRangelist" type="rms:RangeListType"
minOccurs="0"/>
<xsd:element name="VendorSpecificinfo” type="xsd:anyType" minOccurs="0">
<xsd:annotation>
<xsd:documentation>Vendor specific inforrnation container, the details of this
are out of scope.</xsd:docurnentation>
</xsd:annotation>
</xsd:element>
</xsd:all>
</xsd:complexType>
</xsd:element>
</xsd:choice>
<xsdicomplexType>
</xsd:element>
</xsd:sequence>
<xsd:attribute name="Priority” type="xsd:unsignedByte"/>
<xsd:attribute name="Version" type="dvb:Version" use="optional"/>
<xsd:attribute name="ID" type="dvb:Hexadecimal16bit" use="required"/>
</xsdicomplexType>
</xsd:element>
<xsd:element name="TargetDevices” minOccurs="0">
<xsd:annotation>
<xsd:documentation>Devices to be upgraded can be identified by Device Class or based
on a combination of device filtering using a more sophisticated means including use of serial numbers
and ranges.</xsd:documentation>
</xsd:annotation>
<xsd:complexType>
<xsd:choice>
<xsd:element name="DeviceClassInfo" type="rms:DeviceClassInfoType">
<xsd:annotation>
<xsd:documentation>This element acts as a filter for a single class of
devices.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:.element name="DeviceGroup">
<xsd:annotation>
<xsd:documentation>This element acts as a very flexible filter to identify the set of
devices to be uploaded.</xsd:documentation>
</xsd:annotation>
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[Fig. 19]

<xsd:complexType>
<xsd:all>
<xsd:annotation>
<xsd:documentation>All the contained elements have to be considered as AND—ed
to identify the target devices.</xsd:documentation>>
</xsd:annotation>
<xsd:element name="DeviceClass" type="rms:DeviceClassType">
<xsd:annotation>
<xsd:documentation>Target devices are from a class of
devices.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="HardwareVersionList" minOccurs="0">
<xsd:complexType>
<xsd:sequence maxOccurs="unbounded">
<xsd:annotation>
<xsd:documentation>Hardware versions in this list shall be OR—ed to identify
the target devices.</xsd:documentation>
</xsd:annotation>
<xsd:element name="HardwareVersion” type="rms:HardwareVersionType"/>
</xsd:sequence>
</xsd complexType>
</xsd:element>
<xsd:element name="SoftwareVersionList" minOccurs="0">
<xsd:complexType>
<xsd:sequence maxOccurs="unbounded">
<xsd:annotation>
<xsd:documentation>Software versions in this list shall be OR-ed to identify the
target devices</xsd:documentation>
</xsd:annotation>
<xsd:element name="SoftwareVersion" type="rms:SoftwareVersionType"/>
</xsd:sequence>
</xsd complexType>
</xsd:element>
<xsd:element name="SerialNumberRangeList" type="rms:RangelistType"
minOccurs="0"/>
<xsd:element name="MACAddressRangeList" type="rms:RangeListType"
minOccurs="0"/>
<xsd:element name="VendorSpecificinfo”" type="xsd:anyType" minOccurs="0">
<xsd:annotation>
<xsd:documentation>>Vendor specific information container, the details of this are
out of scope.</xsd:documentation>
</xsd:annotation>
</xsd:element>
</xsd:all>
</xsd:complexType>
<[xsdielement>
</xsd:choice>
</xsd:complexType>
</xsd:element>
</xsd:seguence>
<xsd:attribute name="1d" type="dvb:Hexadecimal8bit" use="required"/>
<xsd:alliibule name="Priorily" lype="xsd:unsignedByle"/>
</xsd:complexType>
</xsd:element>
</xsdisequence>
</xsd:complexType>
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[Fig. 22]
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[Fig. 24]
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[Fig. 25]
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[Fig. 26]
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