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FIG. 6A

Sltype: /BroadcastDiscoveryServiceList/Single Service/SI
@ServiceType Specifies the type of service; it shall be coded as per DVB SI M

standard 1, Examples are digital television service, digital radio | (see note)
sound service, mosaic service, data broadcast service, DVB

MHP service, etc.

@PrimarySISource Indicates which source of service information to give priority 0
(XML record or DVB SI) in cast DVB 81 tables are present.

Name Name of the service for display i one or more languages; one M

Service name is allowed per language code, and at least one
language shall be provided (though not necessarity

more than one).
Description Description of the service for potential display in one or more 0
languages; one descroption per language code maximum,
ServiceDescriptionLocation | If present, this shall contain the identifier(s) of the BCG 0

Record(s) for the BCG Discovery element that carries the
information on this service, If this element is present, it shall be
used in preference to the ServicesDescriptionLocation.

@preferred If present, specifies that this location contains the preferred o}
BCG. The default value for this attribute is false.
There shall be only one preferred BCG.
ContentGenre Indicates one or more genre of the service (not individual 0
programmmes). For éxample movie/drama channel or
news/current affairs channel. this shall use the first level
coding defined by DVB [1] as content_nibble levet 1,

CountryAvailability Gives a list of countries and/or groups of countries where the 0
service is intended to be available, and/or a list of countries
and/or groups where it is not,

AnnouncementSuppor The announcement support element identifies the type of 0

spoken announcements that are supported by the service (for
example emergency flash, road traffic flash, etc.). Furthermore,
it informs about the transport method of the announcement

and gives the necessary linkage information so the the
announcement stream can be monitored.

Replacement Service Identifies a service replacement service which may be selected 0
automatically by the HNED when the service being decoded fails,
MosaicDescription The mosaic description element identifics the elementary cells 0

of a mosaic service, groups different elementary cells to form
logical cells, and establishes a link between the content of all
or part of the logical cell and the corresponding service or
package information.
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FIG. 6B

Elpf type : [BroadcastDiscovery/ServiceList/SingleService/Elpf
@EventType Specifies the type of event, it shall be present or following M
@EventlD Identifies the event. M
@StartTime Signals the start time of the event. in Universal Time. M
@Duration Signals the duration of the event In hours, minutes, seconds. M
@RunningStatus Signals the status of the event. It shall be coded as M
DVB S1 standard 1.
@PrimaryElpfSource Indicates which source of present/following event information to 0
give prioity (ML record or DVB 81} in case DVB SI tables are
present.
Name Name of the event for display in one or more languages; one M
Event name is allowed per language code, and at least one
language shall be provided (though not necessarily more than one),
Description Description of the event for potential display in one or more 0

languages; one description per lagnuage code maximum,

EventDescriptionLocation | If present, this shall contain the identifier(s) of the BCG Record(s) 0
for the BCG Discovery element that carries the information

on this event.

@preferred If present, specifies that this location contains the preferred 0
BCG. The default value for this attribute is false. There shall be
only one preferred BCG.

ContentGenre Indicates one or more genre of the event. For example 0

movie/drama program or news/current affairs channel,

This shall use the first level and the second level coding defined
by DVB [1] as confent_nibble level 1 and contant nibble_
Ievel 2,

ComponentDescription | The component description element identifies all streams that are 0
attached to an event. It may point a component stream in the
same event. And it also may point a CRI content or IMI instance.

ReplacementEvent Identifies a event replacement event which may be selected 0
automatically be the HNED whem the event being decoded
fails,

ParentalRatingDescription | Gives a list of rating values which are rated by one or more 0

country.
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FIG. 7B

<xsd;simpleType name="Eventld">
<xsd:annofation>
<xsd:documentation xml-lang="en">A number used to identify
a event within a service.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:unsignedShort"f>
</xsd:simpleType>

<xsd:simpleType name="EventType™>
<xsd:apnotation>
<xsd:documentation xml:lang="en">The "Type" of a event
(e.g. present/following, ...). </xsd:documentation>
</xsd:annotation™>
<xsd:restriction base="xsd:string™>
<xsd:enumeration value="Present"/>
<xsd:enumeration value="Following"/>
</xsdirestriction>
<fxsd:simpleType>

<xsd:simpleType name="RuaningStatus">
<xsd:restriction base="dvb:Hexadecimal3bit"/>
<fxsd:simpleType>

<xsd:simpleType name="PrimaryElSource">
<xsd:restriction base="xsd:string">
<xsd:cnumeration value="Stream"/>
<xsd:enumeration value="XML"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:complexType name="Genre2Level">
<xsd:sequence>
<xsd:element name="FirstLevel" type="dvb:Genre"/>
<xsd:element name="SecondLeve!" type="dvb:Genre" minOccurs="0"/>
</xsi:sequence>
</xsd:complexType>

<xsd:complexType name="ComponentDescription™
<xsd:sequence>
<xsd:element name="Name" type="dvb:MultilingualType" maxOccurs="unbounded"/>
<xsd:element name="Description” type="dvb:Multilingual Type" minQccurs=
"0" maxQOccurs="usbounded"/>
<xsd:choice minOceurs="0">
<xsd:element name="Textualldentifier" type="dvb:Textualldentifier"/>
<xsd:element name="DVBTriplet" type="dvb:DVBTriplet">
</xsd:choice>
</xsd:sequence>
<xsd:attribute name="$treamContent” type="dvb:Hexadecimaldbit’ use="required">
<xsd:attribute name="ComponentType" type="dvb:Hexadecimal8bit" use="required"/>
<xsd:attribute name="ComponentTag" type="dvb:Hexadecimal8bit" use="required"/>
</xsdicomplexType>

<xsd:complexType name="ParentalRating">
<xsd:attribute name="Countries" type="dvb:I80-3166-List" use="required"/>
<xsd:attribute name="Rating" type="dvh:Hexadecimal8bit" use="required" default=""/>
</xsd:complexType>
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FIG. 8
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FIG. 9B
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FIG. 10
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FIG. 12
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0x02 Broadcast Discovery Information
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0x05 Package Discovery Information
0x06 BCG Discovery Information

0x07 to OXEF Reserved

0xF0 to OxFF User Private

0xA0 Broadcast Event Information
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FIG. 16
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FIG. 17

<xsd:complexType name="[PService">
<xsd:sequence>
<xsd:element name="ServiceLocation" type="dvb:ServiceLocation"/>
<xsd:element name="Textualldentifier" type="dvb: Textualldentifier"/>
<xsd:element name="DVBTriplet" type="dvb:DVBTriplet"/>
<xsd:element name="MaxBitrate" type="xsd:positivelnteger" minQccurs="0"/>
<xsd:element name="SI" type="dvb:SI1" minOccurs="0"/>
<xsd:choice minOcours="0">
() —— <xsd:element name="EI" type="dvb:EIl" maxQOccurs="2"/>
)—=— <xsd:clement name="EIRefeence" maxOccurs="2"/>
<fxsd:choice>
<xsd:element name="AudioAttibutes" type="tva:AudioAttributesType"
minOccurs="0" maxQOccurs="unbounded"/>
<xsd:element name="VideoAttibutes" type="tva:VideoAttributesType"
minOccurs="(" maxOccurs="unbounded"’>
<fxsd:sequence>
<fxsd:complexType>

(€)j=—<xsd:complexType name="EIReference">
<xsd:attribute name="EventID" type="dvb:Eventld" use="required"/>
<fxsd:complexType>

{d)|~=—<xsd:complexType name="BroadcacstEventInformation">
<xsd:sequence maxOccurs="unbounded">
<xsd:element name="Textualldentifier" type="dvb:Textualldentifier"/>
<xsd:element name="DVBTriplet" type="dvb:DVBTriplet"/>
<xsd:element name="EI" type="dvb:El" maxOccurs="2"/>
<fxsd:sequence>
</xsd:complexType>
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FIG. 19
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1
METHOD OF TRANSMITTING/RECEIVING
DIGITAL CONTENTS AND APPARATUS FOR
RECEIVING DIGITAL CONTENTS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

More than one reissue application has been filed for the
reissue of U.S. Pat. No. 8,429,284 B2, including reissue
application Ser. Nos. 14/692,464, and 14/693,402, (the
present application) which is a continuation reissue appli-
cation of reissue application Ser. No. 14/692,464.

This application is a continuation reissue application of
U.S. application Ser. No. 14/692,464 filed on Apr. 22, 2015,
which is a reissue application of U.S. application Ser. No.
12/003,948 filed Jan. 3, 2008, now U.S. Pat. No. 8,429,284
B2 issued Apr. 23, 2013, which claims the benefit of Korean
Patent Application No. 10-2007-0003094[.] filed on Jan. 10,
2007, all of which [is] are hereby incorporated by reference
as if fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of transmitting/
receiving digital contents and an apparatus for receiving the
digital contents.

2. Discussion of the Related Art

In the existing television (TV) system, contents created by
a broadcasting station are transmitted via a wave propaga-
tion medium such as terrestrial, cable or satellite broadcast-
ing such that viewers view a broadcasting signal transmitted
via the wave propagation medium using a TV receiver.
Hereinafter, the digital contents are the general term for
substantial data or information which can be received
through a recording medium having digital data recorded
thereon and wired/wireless communication such as broad-
casting, Internet or mobile communication and includes, for
example, programs in a broadcasting service.

However, in the existing analog broadcasting, as a digital-
based TV technology has been developed and commercial-
ized, a variety of contents such as real-time broadcasting,
contents on Demand (CoD), games or news have been
provided to viewers using the Internet connected to indi-
vidual homes, in addition to the existing wave propagation
medium.

An example of provision of the contents using the Internet
includes an Internet protocol TV (IPTV) system. The IPTV
system indicates a service for providing an information
service, moving-image contents and broadcasting to a tele-
vision receiver using the super-high Internet.

In addition to various IPTV services, there is a need for a
hybrid service which is a combination of digital broadcast-
ing such as terrestrial/satellite/cable and the IPTV service.

Conventionally, in order to acquire event information of
a broadcasting service received through an IP network, a
method of extracting a service information table from the
received transport stream (TS) was used. According to the
conventional method, since the service event information
should be included in a multicast stream of live media
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2

broadcasting, a large amount of service event information
lays a burden on the use of the network.

In particular, in order to provide the hybrid service
including a combination of various services, since informa-
tion on the services or contents should be first known, the
acquisition of the service event information using the con-
ventional method places restrictions on the provision of the
hybrid service.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a method
and apparatus for transmitting/receiving digital contents that
substantially obviate one or more problems due to limita-
tions and disadvantages of the related art.

An object of the present invention is to provide a method
of transmitting/receiving digital contents, which are capable
of readily transmitting/receiving service event information
through communication using an IP protocol, and an appa-
ratus for receiving the digital contents.

Additional advantages, objects, and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the
written description and claims herecof as well as the
appended drawings.

To achieve these objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a method of receiving digital
contents receives a service discovery record including ser-
vice event information. The received service discovery
record is parsed. The service event information is obtained
from the parsed service discovery record.

In accordance with another aspect of the invention, a
digital content receiving apparatus includes an interface
which transmits/receives an IP packet; an IP manager which
accesses a service discovery record including service event
information through the interface and receives and processes
the service discovery record according to an IP; a service
discovery manager which parses the service discovery
record and obtains service event information; a decoding
unit which decodes the digital contents output from the
interface; a controller which controls the service event
information parsed by the service discovery manager and the
decoded digital contents to be output; and an output unit
which outputs at least one of the service event information
and the digital contents according to a control signal of the
controller.

In accordance with another aspect of the invention, a
method of transmitting digital contents included in a service
in a system connected by an IP network includes generating
a service discovery record including service event informa-
tion of the service. When the generated service discovery
record is requested through the IP network, the service
discovery record is transmitted through the IP network.

The service discovery record may include an identifier of
a payload including only the service event information and
the service event information included in the payload
according to the identifier.

The service event information may include at least one of
information indicating whether an event of the service event
information is a present event or a following event, infor-
mation for identifying a service event, information indicat-
ing a start time of the service event, information indicating
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a duration of the event, information indicating a running
status of the event, and information indicating whether the
service event information gives priority to information mul-
tiplexed with a transport stream of the digital contents or the
information included in the service discovery record.

The service event information may include at least one of
information indicating a name of the event information,
information describing the event information, information
for identifying a payload if the payload of the service
discovery record including detailed information of the event
is present, information describing components including the
digital contents included in the service, information indicat-
ing replacement event information, with which the event
information is replaced, and information indicating a paren-
tal rating of the service.

The information describing the components including the
digital contents included in the service may include infor-
mation on a stream component included in a transport
stream different from a transport stream of the digital
contents.

The information describing the components including the
digital contents included in the service may include infor-
mation on a stream component which can be received from
a uniform resource identifier (URI) different from a URI of
an IP packet for transmitting the digital contents.

It is to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

FIGS. 1A to 1C are conceptual diagrams showing an
IPTV system;

FIG. 2 is a flowchart illustrating a method of receiving
digital contents;

FIG. 3 is a view illustrating a step of receiving a service
discovery record in FIG. 2;

FIG. 4 is a view showing a first example of the service
discovery record;

FIG. 5 is a view showing the structure of service event
information of the first example of FIG. 4;

FIGS. 6A and 6B are views showing information included
in service information (SI) and service event information
(EI), respectively;

FIGS. 7A and 7B are views showing the service discovery
record of the first example by an eXtensible markup lan-
guage (XML) schema;

FIG. 8 is a view showing an example of the structure of
a ‘ContentGenre’ element;

FIG. 9A is a view showing the structure of a ‘Compo-
nentDescription’ element;

FIG. 9B is a view showing the concept of the reception of
a stream according to the ‘ComponentDescription” element;

FIG. 9C is a view showing the flow of the reception of the
stream according to the ‘ComponentDescription’ element;

FIG. 10 is a view showing the structure of a ‘Replace-
mentEvent’ element;

FIG. 11 is a view showing the structure of a ‘Parental-
Rating’ element;
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FIG. 12 is a view showing a hierarchical structure of a
service discovery record;

FIG. 13 is a view showing an identifier of a separate
payload including only service event information in the
service discovery record;

FIG. 14 is a view showing a second example of a service
discovery record according to a method of receiving digital
contents;

FIG. 15 is a view showing the structure of an ‘ElRefer-
ence’ element of FIG. 14;

FIG. 16 is a view showing an example in which service
event information is included in the service discovery
record, according to the second example of the service
discovery record;

FIG. 17 is a view showing the service discovery record of
the second example by the XML schema; and

FIG. 18 is a block diagram showing the configuration of
an apparatus for receiving digital contents.

FIG. 19 is a flowchart illustrating the method of trans-
mitting the digital contents.

DETAILED DESCRIPTION OF THE
INVENTION

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used through-
out the drawings to refer to the same or like parts.

Hereinafter, for example, an IPTV system for transmit-
ting/receiving digital contents will be described as the
embodiments of the present invention, but the present inven-
tion is not limited to the IPTV system.

FIGS. 1A to 1C are conceptual diagrams showing an
IPTV system, wherein FIG. 1A shows a multicast scheme,
FIG. 1B shows a unicast scheme, and FIG. 1C shows a
query.

The IPTV system for providing contents using the Inter-
net largely includes a server, an IP network and a receiver
(client). Since the receiver receives a service, the receiver is
also called a client.

The multicast scheme of FIG. 1A indicates a scheme for
transmitting data to a plurality of receivers included in a
specific group. In the multicast scheme, the server can
simultaneously transmit the data to the plurality of receivers,
which are previously registered in the server.

The unicast scheme of FIG. 1B is a scheme for transmit-
ting/receiving data between the server and the receiver in
one-to-one correspondence. According to the unicast
scheme, when the receiver makes a request for data to the
server, the server sends the data to the receiver according to
the request.

In FIG. 1C, when the receiver sends a query to the server,
the server transmits a selected result to the receiver. The
receiver can send the query to the server, discover necessary
information, and obtain the result.

The server of the IPTV system includes servers for
performing various functions, such as a service discovery
server, a streaming server, a broadband contents guide
(BCG) server, a client information server and a payment
information server.

Among them, the streaming server transmits moving-
image data encoded by a moving picture experts Group-2
(MPEG-2) or MPEG-4 using a RFC 1889: real-time trans-
port protocol (RTP) and RFC 3605: RTP control protocol
(RTCP). In a case of using the RFC 2326: real-time stream-
ing protocol (RTSP), the receiver can control a moving-



US RE47,718 E

5

image stream received from the server to some extent using
a function called a network trick play such as pause, replay
or stop. The BCG server can store BCG data including
schedule information of broadcasting contents and provide
the stored BCG data to the receiver. The BCG data includes
stream connection information through the RTSP/RTP to
allow the receiver to access the streaming server.

In the below-described embodiment, service event infor-
mation can be included in the BCG data and be provided to
the receiver. Here, the service event information includes a
service including transmitted digital contents, or schedule
information of the service or detailed information associated
with the service or contents. The detailed example of the
service event information is shown in FIGS. 4 to 11.

Among the servers, the service discovery server may
provide service discovery information to the receiver. Here-
inafter, the service discovery information is also called a
service discovery record. The service discovery information
includes access information and service selection informa-
tion of servers for providing a service including contents
such as broadcasting, video on demand (VOD), games and
BCG. In more detail, the service discovery record may
include a broadcast discovery record including content dis-
covery information associated with a broadcasting network,
COD discovery information including content discovery
information associated with VOD or COD, and BCG dis-
covery information including discovery information associ-
ated with a broadcasting schedule.

In FIGS. 1A to 1C, the service discovery server may
divide the services provided through a plurality of IP-based
networks and provide the service discovery information,
which allows the receiver to discover and select a service, to
the receiver. The service discovery information may include
a list of services which can be provided through the network
or the location information of the services in the network
such that the receiver discovers the service in the network.

The receiver may select the service using the service
selection information in the service information (SI) record
including the information associated with the transmission
of the service received from the service discovery server. In
the below-described embodiment, the service event infor-
mation may be included in the service discovery information
and be provided to the receiver.

A network system includes an Internet-based network and
gateways. The gateways deliver general data and perform a
multicast group management and a Quality of service (QOS)
management using a protocol such as an Internet group
management protocol (IGMP).

Hereinafter, an apparatus for receiving digital contents
indicates an apparatus which can receive data through an
Internet network and provide the data to a user. The appa-
ratus for receiving the digital contents based on the IP
includes IPTV settop, homenet gateway and IPTV embed-
ded TV. The apparatus for receiving the digital contents can
receive the service event information provided by the ser-
vice discovery server in a service discovery step and select
a service according to the service event information. Now,
this will be described in detail.

First, a method of transmitting the digital contents will be
described.

A system connected by an IP network is supposed.

The service discovery record including service event
information of a service including digital contents is gener-
ated. When the generated service discovery record is
requested through the IP network, the service discovery
record is transmitted through the IP network. When the
digital contents according to the service discovery record is
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requested through the IP network, the digital contents are
transmitted through the IP network.

FIG. 2 is a flowchart illustrating the method of receiving
the digital contents.

Referring to FIG. 2, the method includes a step S21 of
receiving the service discovery record including the service
event information, a step S22 of parsing the received service
discovery record, and a step S23 of extracting the service
event information from the service discovery record.

In the step S21, the service discovery record including the
service event information element is received. The service
discovery record including the service event information
element can be received according to a service discovery
protocol (for example, a service discovery and selection
(SD&S) or a service discovery protocol (SDP)). The step
S21 is described in detail with reference to FIG. 3.

The service discovery record may include the service
event information clement as well as the elements such as a
service location, a Textualldentifier and service information.
The detailed example of the service discovery record will be
described later. The Textualldentifier is an element including
a textual identifier for the location of the service.

FIG. 3 is a view showing the step of receiving the service
discovery record of FIG. 2. First, the receiver finds a service
discovery entry point (step 1). Here, the entry point is
information for accessing the service such that the receiver
receives the service, that is, initial access information or an
initial access server for service connection. Each service
discovery entry point collects information on a service
provider (SP) for providing the service or the contents (step
2). Information necessary for selecting the collected service
provider is obtained (step 3). As a protocol for transmitting/
receiving the information which can find and select a
service, the SD&/S may be used. The SD&S protocol
defines, for example, a model for providing information
which can find and select the service according to a com-
munication concept shown in FIG. 1.

Referring to FIG. 2 again, in the step S22, the received
service discovery record is parsed. The service discovery
record may be XML format data. In the present embodiment,
the service discovery record received according to the
service discovery protocol is parsed. For example, the
broadcast discovery information included in the service
discovery information may include the service event infor-
mation. In this case, the apparatus for receiving the digital
contents parses the broadcast discovery information and
obtain the service event information.

An identifier of a payload including the service event
information may be included in the service discovery record.
In this case, the service discovery record may include an
identifier of the payload including the service event infor-
mation and the service event information included in the
payload according to the identifier. In this case, the appara-
tus for receiving the digital contents can parse the identifier
of the payload including the service event information and
the service event information included in the payload
according to the identifier and obtain the service event
information.

In the step S23, the service discovery record including the
service event information is parsed and the service event
information is obtained.

In the present embodiment, the service discovery record
and the service event information are provided to the
receiver such that the receiver can select the service by
referring to the service discovery record and the service
event information. In the embodiment of receiving the
service discovery record and the service event information
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in the service discovery step, the service event information
may have various data structures. Now, this is will be
described in detail.

FIG. 4 is a view showing a first example of the service
discovery record (‘broadcastoffering’ in FIG. 4) including
the service event information. FIG. 5 is a view showing the
structure of the attribute and a low-level element of the
service event information element of the first example.

Referring to FIG. 4, the service provider provides the
services and at least one (1 . . . ®) service may be grouped
to a ServiceList. The ServiceList includes a SingleService
element which is the information on a single serve. The
SingleService element may include event information ele-
ment which is the service event information of the service
described by the element.

The SingleService element including the information on
the single service may include a service location element
indicating the location of the service, a Textualldentifier
element including the textual identifier of the location of the
service, and a Maxbitrate element including information on
a maximum transmission bit rate of the service. The Sin-
gleService element may include a service event information
(EI) element as well as a service information (SI) element
including information associated with the transmission of
the service. In FIG. 4, the service event information (EI)
included in the service discovery record may be included in
the element for identifying one service at the same hierar-
chical location as the service information (SI). The example
of the service information (SI) in FIG. 4 is shown in detail
in FIG. 6A.

FIG. 5 shows the example of the service event informa-
tion shown in FIG. 4 in detail. Referring to FIG. 5, the
service event information element may include the attribute
of the service event and may include elements which
describe the service event information.

The attribute of the service event information element will
be first described. The attribute of the service event infor-
mation element may include ‘EventType’, ‘EventID’, ‘Start-
Time’,  ‘Duration’, ‘RunningStatus’, and ‘Prima-
ryEISource’.

The event information element includes elements such as
‘Name’, ‘Description’, ‘EventDescriptionlocation’, ‘Con-
tentGenre’, ‘ComponentDescription’, ‘RelacementEvent’,
and ‘ParentRatingDescription’.

The ‘ParentRatingDescription’ element describes infor-
mation on parental lock. At this time, at least one of the
low-level elements included in the event information ele-
ment, such as the ‘Name’ element, is included in the service
event information element and the remaining elements may
be optional. The event information element shown in FIG. 5
is exemplary. An element describing other service event
information may be added to the event information element
shown in FIG. 5. The example of the attribute and the
element shown in FIG. 5 is shown in detail in FIG. 6B.

FIGS. 6A and 6B are views showing the SI and the EI
shown in FIG. 4, respectively. For the sake of convenience,
the service information and the event information are
divided and shown in FIGS. 6A and 6B. In FIGS. 6A and 6B,
information having a prefix of @ represents the attribute.

FIG. 6A shows an example of the structure of the SI.

The SI type is an identifier describing service information.
FIG. 6A indicates that the SI is located at the same location
as /BroadcastDiscovery/ServiceList/SingleService/SI in the
service discovery record.

The service information shown in FIG. 6 A may follow, for
example, the SI of the DVB system. ‘@Service Type’ of
FIG. 6A specifies the attribute of the type of the service and
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is coded as per the DVB SI of the service discovery record.
‘@PrimarySISource’ indicates that the source of the service
information having priority between the SI in the service
discovery record (XML record) and the SI in the stream for
transmitting the contents if the service information is
included in the service discovery record and the stream for
transmitting the contents. Namely, ‘@PrimarySISource’
indicates which information has priority if the service infor-
mation is included in both the transport stream (TS) in the
IP stream for transmitting the contents and the service
discovery record.

The ‘Name’ element includes the name information of the
service displayed in one or more language. The ‘Descrip-
tion’ element includes the description information of the
service which can be displayed in one or more language. The
‘ServiceDescriptionLocation’ element includes the identifier
information for identifying the service discovery record (for
example, the BCG record) including the information on the
service according to the SI. For example, the service dis-
covery record (for example, BCG record) according to the
identifier of the service discovery record (for example, the
BCG record) specified by the ‘ServiceDescriptionLocation’
element can describe the detailed SI. ‘@preferred’ indicates
whether preferred service discovery record (for example, the
BCG record) is present.

The ‘ContentGenre’ element indicates the genre of the
service. The ‘CountryAvailability’ element includes infor-
mation on a group of the countries or information on a list
of the countries to which the service can be provided. The
‘AnnouncementSupport’ element indicates the announce-
ment type supported by the service and may include, for
example, emergency flash, road traffic flash or the like.

The ‘Replacement Service’ element includes the identifier
of a replacement service with which the service is replaced.
The ‘MosaicDescription’ element includes the information
for identifying the cells of the mosaic service if a mosaic
service such as screen division is provided.

The ‘Elpf type’ describing the service event information
of FIG. 6 may be included at the location represented by
/broadcastDiscovery/ServiceList/SingleService/Elpf of the
service discovery record. FIG. 6B indicates the location of
the service event information element of the service discov-
ery record shown in FIG. 4. The example of the attribute of
the event information is as follows.

The ‘EventType’ attribute indicates whether the event
which is currently being described, is the present event or
the following event.

The ‘EventID’ attribute indicates the event ID for iden-
tifying the event. The receiver can identify the event accord-
ing to this attribute.

The ‘StartTime’ attribute indicates the start time of the
event.

The ‘Duration’ attribute indicates the duration of the
event. The duration is the duration of the event and can be
represented by hours, minutes or seconds.

The ‘RunningStatus’ attribute indicates the running status
of the event.

The ‘PrimaryElISource’ attribute indicates the source of
the service event information having priority between the
SIs (for example, DVB SIs) in the stream for transmitting
the contents or the service discovery record (XML record) if
the present or following event information is included in the
service discovery record and the stream for transmitting the
contents, that is, indicates which of information has priority
if the service event information is included in both the TS of
the IP stream for transmitting the contents and the service
discovery record. This attribute is optional and follows the
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rule determined as a default if this attribute value is not
present. That is, the default may be the XML or the service
event information included in the service information of the
TS.

The ‘Name’ element indicates the name of the event
which can be displayed on the screen of the receiver and can
be displayed in one or more language. Only one event name
is allowed for each language and at least one name is
provided.

The ‘Description’ element is information which describes
the event and includes information according to one or more
language. One description is allowed for each language. The
‘Description’ element is optional and displays the event
information in a language which is determined as a default
value, if the value of this element is not present.

The ‘EventDescriptionlocation’ element specifies the
identifier of the service discovery record (for example, the
BCG record) if the payload (for example, the BCG record)
of the service discovery record including the detailed infor-
mation on the event is present. The service discovery record
according to the identifier of the service discovery record
(for example, the BCG record) specified in the ‘EventDe-
scriptionLocation’ element can describe the detailed EI. For
example, if the service discovery record (for example, the
BCG record) according to the identifier of the service
discovery record specified in the ‘ServiceDescriptionl.oca-
tion’ element shown in FIG. 6 provides the SI, the service
discovery record (for example, the BCG record) may include
the detailed information on a specific event by the ‘Event-
DescriptionLocation’ element. This element is optional.

The “preferred’ attribute is included as the attribute value
of the ‘EventDescriptionl.ocation’ element. That is, the
‘EventDescriptionl.ocation’ element can specify the pre-
ferred payload (for example, the BCG record) of the service
discovery record.

The ‘ContentGenre’ element indicates the genre of the
event. The ‘ContentGenre’ element is optional. The example
of the ‘ContentGenre’ element is described in detail with
reference to FIG. 8.

The ‘ComponentDescription’ of FIG. 6B may include the
information which can identify and describe all streams
belonging to the event. The ‘ComponentDescription’ ele-
ment may indicate the component streams having the same
service event information. For example, the ‘Component-
Description’ element may be the information on the stream
component, which has the same event as the TS of the digital
contents to be received but is included in other TS.

In general, the TS of the terrestrial/satellite/cable broad-
casting is identified by the stream identifier described in a
program map section (PMT) of program specific informa-
tion (PSI).

The system for receiving the digital contents using the [P
can receive the stream through the IP packet according to an
1P address other than the TS of the IP packet received from
the present IP address. Accordingly, in order to identify the
stream component which has the same event and is received
through the IP network other than the IP network through
which the component is received, the stream component can
be identified by the URI. The detailed example thereof will
be described with reference to FIGS. 9A to 9C. The ‘Com-
ponentDescription’ element is optional.

The ‘ReplacementEvent’ element of FIG. 6B specifies an
event replacement service if the event cannot be serviced.
FIG. 10 shows the detailed example of the ‘Replacement-
Event’ element.

The ‘ParentalRatingDescription’ element of FIG. 6B has
information indicating whether the service to be received
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corresponds to the parental lock condition and may not
select the service corresponding to the parental lock condi-
tion. The ‘ParentalRatingDescription’ element may include
the element which describes the lock reference such as
age-based lock or country-based lock, and is an optional
element.

The <ParentalRatingDescription’ element includes the
information on the parental lock of the apparatus for receiv-
ing the digital contents according to a predetermined rating.
If the service event information is included in the service
discovery record, the parental lock is not performed after the
receiver selects the service and receives the information on
the parental lock from the TS, that is, the parental lock is
performed in the step of selecting the service. Accordingly,
the locked service can be prevented from being unnecessar-
ily parsed and decoded in order to view the digital contents
and thus the network resource can be efficiently used.

FIGS. 7A and 7B are views showing the service discovery
record by an eXtensible markup language (XML) schema. In
FIGS. 7A and 7B, the continuous schema is divided for the
sake of convenience. In FIG. 7A, the ‘Name’, ‘Description’,
‘EventDescriptionlocation’, ‘ContentGenre’, ‘Component-
Description’, ‘ReplacementEvent’ and ‘ParentRating’ ele-
ments are the service event information and the information
of each element is shown in detail in FIG. 6B. The ‘Event-
Type’, ‘EventID’, “StartTime’, ‘Duration’, ‘RunningStatus’
and ‘PrimaryEISource’ attributes of the service event infor-
mation are shown in detail in FIG. 6B.

‘The EventType’ attribute of FIG. 7A may indicate
whether the event is the present event according to the
example of the ‘EventType’ of FIG. 7B.

The ‘EventID’ attribute of FIG. 7A indicates that the
information for identifying the event in the service is set
according to the ‘Eventld’ defined by ‘simpleType’ of FIG.
7B.

The ‘RunningStatus’ attribute of FIG. 7A may be defined
by the ‘RunningStatus’ defined by ‘simpleType’ of FIG. 7B
and the ‘PrimaryEISource’ attribute of FIG. 7A includes the
information indicating whether the service event informa-
tion follows the event information of the record or the event
information in the stream according to the ‘Prima-
ryEISource’ of the ‘simpleType of FIG. 7B.

The ‘ContentGenre’ element of FIG. 7A indicates the
genre of the service according to the ‘Genre2level” defined
in FIG. 7B and the ‘ComponentDescription’ element of FIG.
7A may be defined according to the ‘ComponentDescrip-
tion’ of ‘complexType of FIG. 7B. The element or the
attribute included in the ‘ComponentDescription’ of FIG. 7B
will be described in detail with reference to FIGS. 9A to 9C.

The ‘ParentalRating’ element of FIG. 7A may be defined
by the country or the age according to the ‘ParentRating’ of
FIG. 7B. The ‘ParentRating’ of FIG. 7B will be shown in
detail in FIG. 10.

In the example of FIG. 7B, the ‘EventType’, ‘EventID’,
‘StartTime’, ‘RunningStatus’ and ‘PrimaryEISource’ attri-
butes may be defined by the ‘simpleType’ of the XML. And
the ‘Genre2Level’, ‘ComponentDescription’ and ‘Parental
Rating’ may be defined by the ‘complexType’ of the XML.
Like this example, the service event information may be
included in the service discovery record and be transmitted/
received.

FIG. 8 is a view showing an example of the structure of
the ‘ContentGenre’ element. The ‘ContentGenre’ element
may have two level types of the genre. For example, the
‘ContentGenre’ element may have the element according to
the two level types, such as content_nibble_levell and
content_nibble_level2 defined in the DVB system.
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FIGS. 9A to 9C show the structure of the ‘Component-
Description’ element. In FIG. 6B, the information for iden-
tifying the stream received through the IP network according
to the URI of the IP network is described in the ‘Compo-
nentDescription’ element. FIG. 9A shows the attribute of the
‘ComponentDescription’ element. The ‘streamcontent’ and
the ‘ComponentType’ attributes follow the table 26 of ETSI
EN 300 469. If the ‘ComponentDescription’ element
includes ‘DVBTriplet’ or “Textual Identifier’, the ‘compo-
nentstream’ included in the stream according to the IP
address other than the TS stream including a specific event
can be identified.

Here, ‘DVBTriplet’ may include a network identifier, a
transport stream identifier and service identifier information
of the transmission system. For example, the ‘DVBTriplet’
may include the information such as a network ID, a
transport stream 1D and a service ID according to the
transmission method for providing the service (for example,
if the service is provided according to the DVB standard).
The ‘Textualldentifier’ may represent the location of the
service provider registered in, for example, the Internet DNS
domain name as the textual location information for iden-
tifying the service provider. Accordingly, the apparatus for
receiving the digital contents can identify and receive the
stream using the information on the URI of the stream
received by the IP.

In FIG. 9A, the ‘ComponentDescription’ element may
include at least one ‘Name’ element and an optional
‘Description’ element. If the ‘Description’ element is
included, the ‘DVBTriplet’ and the ‘Textual Identifier’ may
be included.

In FIG. 9A, the ‘ComponentDescription’ element may
include ‘streamcontent’, ‘contentType’ and ‘contentTag’ as
the attribute for identifying the stream as shown in FIG. 7B.

FIG. 9B is a view showing the conceptual example in
which the digital contents are output in the receiver using the
‘ComponentDescription’ element.

If the contents are received and output through the IP
network, the video stream of the TS can be received from a
content server A using the IP. Meanwhile, the audio can be
selected to the stream including the audio information
having a language different from the language included in
the video from a content server B through the IP network.
The video received from the content server A and the audio
received from the content server B can be output as a single
digital content. A caption expressed in the language which is
not included in the video TS is received from a third server
through the IP network and is output together with the
contents.

FIG. 9C is a view showing the flow of the reception of the
contents according to the ‘ComponentDescription’ element,
which is the service information of FIG. 9A, through the
other IP network of the conceptual diagram of FIG. 9B.

The apparatus for receiving the digital contents receives
the service discovery record from the service discovery
server (a). In this case, the service event information shown
in FIGS. 4 and 9A may be included.

The apparatus for receiving the digital contents selects the
service provided by a first service server (server A) of the
first service provider from the service discovery record (b).

The service including the digital contents is requested
from the first service server (c). The service stream is
received from the first service server (d). According to the
example of FIG. 9B, the digital contents received from the
first service server may be the video stream associated with
a movie.
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The service discovery record received in the step (a)
includes the service event information through the other
network, and the service event information includes the
‘ComponentDescription’ element shown in FIG. 9A.
Accordingly, an additional service which can be provided by
a second service server according to the IP is selected (e).

According to the example of FIG. 9B, the second service
server may have the audio stream having the language
different from that of the movie provided by the first service
server. Accordingly, the apparatus for receiving the digital
contents makes a request for the additional service to the
second service server using the service event information of
FIG. 9A (D).

The second service server transmits the additional service
corresponding to (f) (g).

FIG. 10 is a view showing the structure of the ‘Replace-
mentEvent’ element of FIG. 6B. The attribute of the
‘ReplacementEvent’ element may follow the table 56 of
ETSI EN 300 468. If the viewing of the event which is
currently being viewed becomes impossible, the event may
be replaced with a specific service using this element. The
‘ReplacementEvent” element is optional.

FIG. 11 is a view showing the structure of the ‘Parental-
RatingDescription’ element. The ‘ParentalRatingDescrip-
tion’ element may include the ‘countries’ element describing
the parental lock reference determined according to the
countries and the ‘rating’ element describing the parental
lock reference according to the ages. In the step of selecting
the service, the parental lock is performed according to the
reference. The parental lock may be followed by a rating
criteria other than this example.

Unlike the above-described embodiment, the service dis-
covery record includes only the identifier of the payload
including only the service event information, and the pay-
load according to the identifier may include the service event
information. Hereinafter, this embodiment is called a second
example. The apparatus for receiving the digital contents can
obtain the payload including only the service event infor-
mation from the payload in the service discovery step.

If the service event information is added to a low-level
record such as the broadcast or COD discovery record of the
service discovery record, the size of the service discovery
record may be increased and a time necessary for receiving
the service discovery record may be increased. In this case,
the service discovery record includes only the identifier of
the payload including the service event information and the
service event information can be separately obtained from
the payload including the service event information.

FIG. 12 shows a relationship between the payload ID and
the segment in the method of transmitting/receiving the
digital contents and FIG. 13 shows an example of the
payload ID value. Referring to FIG. 12, the service discov-
ery record may include the payloads identified by the
payload IDs and at least one segment included in each of the
payloads.

Among them, the identifier of the service event informa-
tion may be included in any one payload and be transmitted.
The service discovery record may include the payload
including data necessary for providing the service and the
payload including the service event information. Accord-
ingly, since the apparatus for transmitting/receiving the
digital contents receives the payload including only the
service event information independent of the digital con-
tents, the service including the digital contents can be
rapidly output.

Referring to FIG. 13, the identifier of the payload includ-
ing the service provider discovery information may be set to
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0x01, the identifier of the payload including the broadcast
discovery information may be set to 0x02, and the identifier
of the payload including the COD discovery information
may be set to 0x03. The service event information may be
included in the payload according to the identifier such as
0x02 or 0x03. However, in the example of FIG. 13, the
identifier (ID) of the payload including only the service
event information is set to 0XAQ. If the payload is received
according to the identifier of the payload of FIG. 13, the
service event information can be received independent of the
payload of the service discovery record (for example, the
broadcast discovery payload and the COD discovery pay-
load) of the service including the digital contents.

FIG. 14 is a view showing the service discovery record of
the second example. The IPservice indicating the broadcast
discovery record of the service discovery record may
include any one of an ‘ElReference’ element and an ‘EI’
element. The example of the ‘EI’ element included in the
service discovery record is described in the first example. If
the service discovery record includes the ‘ElReference’
element, the element including only the service event infor-
mation may be included.

FIG. 15 is a view showing the structure of the ‘ElRefer-
ence’ element of FIG. 14. The ‘ElReference’ element may
have the ‘EventID’ attribute and the ‘Event ID’ includes the
identifier for identifying the element including the service
event information.

FIG. 16 shows the element which can be identified
according to FIG. 15 and separately includes only the
service event information. If the service event information is
received independent of the provided service according to
the second example, the service event information is shown
by a ‘BroadcastEventInformation’ element in FIG. 16.

The ‘BroadcastEventInformation’ element includes a
‘Textualldentifier’ element including the textual identifier of
the location of the service and a ‘DVBTriplet’ element
indicating the identifier of the TS for identifying the ser-
vices. The service event record includes the service event
information. The apparatus for receiving the digital contents
divides the service locations and the services through the
‘DVBTriplet” or ‘Textualldentifier’ and identifies service
event information through the service event identifier.

The service event information included in the ‘Broadcast-
EventInformation’ element includes the elements for the
attribute describing the attribute of the service event infor-
mation and the detailed service event information described
in the first example. In FIG. 16, the description of the
elements included in the ‘EI’ element refers to the elements
having the same names as that of FIG. 5.

FIG. 17 is a view showing the service discovery record of
the second example by the XML schema. In FIG. 17, the
service discovery record (IP service element) includes the
element (a) including the service event information (EI) and
the ‘ElReference’ element (b) including the identifier of the
payload if the service event information is included in the
separate payload. The detailed structure of the ‘ElReference’
element (b) is as follows.

The ‘ElReference’ element (¢) includes the attribute of the
‘EventID’ element and this attribute may include the infor-
mation for identifying the element (d) including the service
event information.

The ‘BroadcastEventInformation’ element (d) including
the service event information includes the ‘EI’ element
including the detailed service event information. Accord-
ingly, the apparatus for receiving the digital contents can
separately receive the service event information from the
service discovery record in the service discovery step, such
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that the service is rapidly output from the apparatus for
receiving the digital contents.

FIG. 18 is a block diagram showing the configuration of
the apparatus for receiving the digital contents.

Referring to FIG. 18, the apparatus for receiving the
digital contents includes a network interface 802, an IP
manager 804, a controller 806, a channel manager (CM)
808, a service information decoder 810, a service informa-
tion database 812, a service discovery manager 814, a
service control manager 816, a encryption/decryption unit
818, a service delivering manager 820, a demultiplexer 822,
an audio/video decoder 824, a display 826, a first memory
828, a system manager 830, a second memory 834 and a
storage controller 832. The service information decoder 810,
the demultiplexer 822 and the audio/video decoder 824 are
collectively called a decoding unit.

The network interface 802 receives packets from a net-
work and transmits packets to the network. The packets
which are received by the network interface 802 from the
network may include the service discovery record including
the service event information.

The IP manager 804 can process a transmission/reception
packet according to an IP protocol for setting information on
a source and destination with respect to a packet received by
the receiver and a packet transmitted by the receiver.

The encryption/decryption unit 818 performs the CAS
(conditional access system) function and the DRM (digital
rights management) function with respect to the packet
received from the IP manager 804 or the packet received
from the service delivering manager 820. Accordingly, a
packet to be transmitted is encrypted and a received packet
is decrypted.

The service delivering manager 820 can control the
service including the digital contents received by the IP
protocol in real time. For example, if real-time streaming
data is controlled, the service data can be controlled using a
real-time transport protocol/RTP control protocol (RTP/
RTCP). The real-time streaming data can be transmitted
using the RTP. The service delivering manager 820 can parse
the received data packet according to the RTP and output the
data packet to the demultiplexer 822. The network reception
information is fed back to the server for providing the
service using the RTCP.

The demultiplexer 822 may demultiplex a program spe-
cific information (PSI) section, a program and service infor-
mation protocol (PSIP) section, or a service information (SI)
section and video/audio data units.

The service information decoder 810 decodes the sections
associated with the services demultiplexed by the demulti-
plexer 822 and stores the decoded service information in the
service information database 812.

The video/audio decoder 824 decodes the video data and
the audio data demultiplexed by the demultiplexer 822. The
video/audio data decoded by the video/audio decoder 824 is
output through an output unit. In the example shown in FIG.
18, the video data is provided to the user through the display
826 and the decoded audio data is provided to the user
through a speaker (not shown).

The service control manager 816 selects and controls the
service. For example, if the user selects a live broadcasting
service of the existing broadcasting, the service is selected
and controlled using IGMP or RTSP and, if the user selects
the service such as a video on demand (VOD), the service
is selected and controlled using the RTSP. The RTSP pro-
tocol can provide a trick mode to a real-time stream.

The service discovery manager 814 controls information
necessary for selecting the service provider for providing the
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service. The service discovery manager 814 may receive a
control signal for channel selection from the controller 806
and search for the service according to the control signal.
The service discovery manager 814 can parse the service
discovery record which can obtain the digital contents
configuring the service.

The controller 806 controls the operation of the receiver
according to a user control signal received through an
on-screen display (OSD) and a graphic user interface (GUI)
for a user. For example, if a key input signal for selecting a
channel is received from the user, the key input signal is
transmitted to the channel manager (CM) 808.

The channel manager 808 may generate a channel map. In
addition, the channel manager 808 may select a service
according to the key input signal received from the control-
ler 806 and output service discovery information of the
service selected by the service discovery manager 814.
Further, the channel manager (CM) 808 may receive the
service information associated with the service from the
service information decoder 810 and generate the channel
map. The channel manager 808 may receive the information
associated with the service from the service discovery
manager 814 or the service information decoder 810 and
generate the channel map according to the services. The
channel manager 808 may control the demultiplexer 822 to
selectively output an audio/video packet identifier (PID) of
the channel selected by the user.

The first memory 828 stores setup data of the system. The
first memory may include a nonvolatile RAM (NVRAM) or
a flash memory.

The system manager 830 controls the overall operation of
the receiver system through a power source.

The second memory 834 receives and stores the video/
audio data from the video/audio decoder 824 under the
control of the storage controller 832. The second memory
834 performs a personal video recorder (PVR) function and
the storage controller 832 can control the input/output of the
digital contents to allow the second memory 834 to perform
the PVR function.

The IP manager 804 parses the IP packet received by the
network interface 802. The IP manager 804 checks the
destination address of the received packet and processes and
outputs the packet according to the transmission/reception
protocol. The service discovery record including the service
event information may be included in the IP packet received
by the IP manager 804. The IP manager 804 may transmit
the parsed packet to the service discovery manager 814
according to the IP protocol.

The service event information may be included in the
service discovery record according to at least one of the first
example and the second example. The service event infor-
mation is shown in FIGS. 4 to 17. The service discovery
manager 814 may acquire the service event information in
the service discovery record included in the received packet
and transmit and store the service event information to and
in the service information database 812. The service discov-
ery manager 814 may process the received service discovery
record according to, for example, the SD&D protocol and
obtain the service event information.

The controller 806 can control the above-described com-
ponents such that a desired service is output according to the
key input signal of the user such that the digital contents are,
for example, provided to the user. Since the service discov-
ery manager 814 obtains the service event information from
the service discovery record, the controller 806 allows the
user to receive the service according to the service event
information in the service discovery step. The service dis-
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covery manager 814 may identify and parse the payload of
the service discovery record including only the service event
information. Accordingly, the controller 806 may prevent
the output of the service from being delayed due to a large
amount of service event information even in the service
discovery step.

The service information decoder 810 receives and
decodes the PSI section, the PSIP section or the DVB-SI
section demultiplexed by the demultiplexer 822. Conven-
tionally, the service information decoder 810 decodes the
service information multiplexed with the digital contents in
the transport stream, which are received in real time, and
extracts the service event information. In contrast, according
to the above-described embodiment, since the service event
information may be included in the service discovery record,
the service event information can be obtained earlier than
the digital contents. Accordingly, the service event informa-
tion decoded by the service information decoder and the
service event information included in the service discovery
record can be received together. The service discovery
record may include the information indicating which of the
service event information is used by the apparatus for
receiving the digital contents if the two pieces of service
event information are received together in the service infor-
mation.

FIG. 19 is a flowchart illustrating the method of trans-
mitting the digital contents.

Referring to FIG. 19, the method includes a step S41 of
generating a service discovery record including service
event information of a service including digital contents, and
a step S42 of transmitting the service discovery record
through an IP network when the generated service discovery
record is requested through the IP network.

And when the digital contents selected from the service
discovery record are requested through the IP network, the
digital contents are transmitted through the IP network
(S43).

According to the method of transmitting/receiving the
digital contents and the apparatus for receiving the digital
contents of the above-described embodiment, it is possible
to transmit/receive the service discovery record including
the service event information for the digital contents.
Accordingly, the broadcasting stream of the service channel,
which is not selected when obtaining the service event
information, does not need to be decoded and thus the
network load can be reduced. In addition, since the service
record can be carried by a separate payload, a necessary data
is first received and provided to the user and additional event
information is then received and provided to the user.

What is claimed is:

[1. A method of receiving digital broadcast contents
through an internet network in accordance with an internet
protocol (IP), the method comprising:

receiving, from the internet network, a payload carrying a

broadcast discovery record including service informa-
tion (SI) describing a service associated with the digital
broadcast contents, the broadcast discovery record
including transmission identification information for
identifying a transport stream carrying service event
information of the service, wherein the transmission
identification information is link information between
the service event information and the service and
wherein the link information includes a network iden-
tifier, a transport stream identifier, and a service iden-
tifier;

parsing the payload to obtain the transmission identifica-

tion information;
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receiving, from the internet network, the transport stream
including the service event information by using the
transmission identification information; and

parsing the transport stream to obtain the service event

information.]
[2. The method according to claim 1, wherein the service
event information includes at least one of information indi-
cating whether an event of the service event information is
a present event or a following event, information for iden-
tifying a service event, information indicating a start time of
the service event, information indicating a duration of the
event, information indicating a running status of the event,
and information indicating which one of the service event
information in a transport stream and the service event
information in extensible markup language (XML) format
takes priority.]
[3. The method according to claim 1, wherein the service
event information includes at least one of information indi-
cating a name of the service event information, information
describing the service event information, information for
identifying the payload when a payload that includes
detailed information of the event is present, information
describing components including the digital broadcast con-
tents associated with the service, information indicating
replacement event information with which the service event
information is replaced, and information indicating a paren-
tal rating of the service.]
[4. The method according to claim 3, wherein the infor-
mation describing the components including the digital
broadcast contents associated with the service includes
information on a stream component included in a transport
stream different from a transport stream of the digital
broadcast contents.]
[5. The method according to claim 3, wherein the infor-
mation describing the components including the digital
broadcast contents associated with the service includes
information on a stream component which can be received
from a uniform resource identifier (URI) different from a
URI of an IP packet of the digital broadcast contents.]
[6. The method according to claim 3, wherein the infor-
mation indicating the replacement event information with
which the service event information is replaced, includes a
textual identifier which can receive the replacement event
information and a stream identifier on a network which can
receive the replaced event information.]
[7. An apparatus receiving a service associated with
digital broadcast contents through an internet network in
accordance with an internet protocol (IP), the apparatus
comprising:
an interface configured to receive a payload and a trans-
port stream from the internet network, wherein the
payload carries a broadcast discovery record including
service information (SI) describing a service associated
with the digital broadcast contents, the broadcast dis-
covery record including transmission identification
information for identifying a transport stream carrying
service event information of the service and wherein
the transmission identification information is link infor-
mation between the service event information and the
service and the transmission identification information
includes a network identifier, transport stream identi-
fier, and service identifier in a transmission system;

an IP manager configured to parse the payload and parse
the transport stream using the transmission identifica-
tion information parsed from the payload;
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a service discovery manager configured to obtain the
service event information from the transport stream
using the transmission identification information;

a decoder configured to decode the service event infor-
mation;

a controller configured to control the obtained service
event information and the decoded digital broadcast
contents to be output; and

a display configured to output the service event informa-
tion and the digital broadcast contents according to a
control signal of the controller.]

[8. The apparatus according to claim 7, the service event
information includes at least one of information indicating
whether an event of the service event information is a
present event or a following event, information for identi-
fying a service event, information indicating a start time of
the service event, information indicating a duration of the
event, information indicating a miming status of the event,
and information indicating which one of the service event
information in a transport stream and the service event
information in extensible markup language (XML) format
takes priority.]

[9. The apparatus according to claim 7, wherein the
service event information includes at least one of informa-
tion indicating a name of the service event information,
information describing the service event information, infor-
mation for identifying the payload when a payload that
includes detailed information of the event is present, infor-
mation describing components including the digital broad-
cast contents associated with the service, information indi-
cating replacement event information with which the service
event information is replaced, and information indicating a
parental rating of the service.]

[10. The apparatus according to claim 9, wherein the
information describing the components including the digital
broadcast contents associated with the service includes
information on a stream component included in a transport
stream different from a transport stream of the digital
broadcast contents.]

[11. The apparatus according to claim 9, wherein the
information describing the components including the digital
broadcast contents associated with the service includes
information on a stream component which can be received
from a uniform resource identifier (URI) different from a
URI of an IP packet for transmitting the digital broadcast
contents.]

[12. A method of transmitting digital broadcast contents
included in a service in a system connected by an internet
protocol (IP) network, the method comprising:

generating a service discovery record including service
event information of the service, and

transmitting the service discovery record through the IP
network when the generated service discovery record is
requested through the IP network, the service discovery
record including service information (SI) describing a
service associated with the digital broadcast contents
and being carried via a payload, wherein the service
discovery record has transmission identification infor-
mation for identifying a transport stream carrying ser-
vice event information of the service,
wherein the service discovery record and the service

event information are separately transmitted,
wherein the transmission identification information
links the service event information with the service
associated with the digital broadcast contents, and
wherein the transmission identification information
is link information between the service event infor-
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mation and the service, and the transmission identi-
fication information includes a network identifier,
transport stream identifier, and service identifier in a
transmission system.]
[13. The method according to claim 12, further compris-
ing: transmitting the digital broadcast contents through the
1P network, when the digital broadcast contents related to the
service discovery record are requested through the IP net-
work.]
14. A method of receiving digital broadcast contents in
accordance with an internet protocol (IP), the method
comprising:
receiving a payload carrying service discovery informa-
tion including service information (SI) describing a
service associated with the digital broadcast contents,
the service discovery information including transport
stream identification information identifying a trans-
port stream carrying service event information of the
service,
wherein the service discovery information including the
transport stream identification information is used for
linking the service event information to the service; and

after receiving the transport stream identification infor-
mation, rveceiving the transport stream including the
service event information of the service by using the
transport stream identification information,

wherein the service discovery information includes infor-

mation for specifying a type of the service and infor-
mation for indicating a name of the service,

wherein the type of the service corresponds to an audio/

video service or audio only service.

15. The method according to claim 14, wherein the service
event information includes at least one of information indi-
cating whether an event of the service event information is
a present event or a following event, information for iden-
tifying a service event, information indicating a start time of
the service event, information indicating a duration of the
event, information indicating a running status of the event,
and information indicating which one of the service event
information in a transport stream and the service event
information in extensible markup language (XML) format
takes priority.

16. The method accovding to claim 14, wherein the service
event information includes at least one of information indi-
cating a name of the service event information, information
describing the service event information, information for
identifying the payload when a payload that includes
detailed information of the event is present, information
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describing components including the digital broadcast con-
tents associated with the service, information indicating
replacement event information with which the service event
information is replaced, and information indicating a paren-
tal rating of the service.
17. The method according to claim 16, wherein the
information describing the components including the digital
broadcast contents associated with the service includes
information on a stream component which can be received
from a uniform resource identifier (URI) different from a URI
of an IP packet of the digital broadcast contents.
18. The method according to claim 16, wherein the
information indicating the veplacement event information
with which the service event information is replaced,
includes a textual identifier which can receive the replace-
ment event information and a stream identifier on a network
which can receive the replaced event information.
19. A method of transmitting digital broadcast contents
included in a service in a system connected by an internet
protocol (IP) network, the method comprising:
generating service discovery information including ser-
vice event information of the service, and transmitting
the service discovery information through the IP net-
work when the generated service discovery information
is requested through the IP network, the service dis-
covery information including service information (SI)
describing a service associated with the digital broad-
cast contents and being carried in a payload,

wherein the service discovery information has transport
stream identification information for identifying a
transport stream carrying service event information of
the service,

wherein the service discovery information and the service

event information arve separately transmitted,

wherein the service discovery information including the

transport stream identification information that links
the service event information with the service associ-
ated with the digital broadcast contents, and

wherein the service discovery information including the

transport stream identification information is used for
linking the service event information to the service.

20. The method according to claim 19, further compris-
ing: transmitting the digital broadcast contents through the
1P network, when the digital broadcast contents related to
the service discovery information are requested through the
IP network.



