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Syntax No. of Bits Format

Download_Image_descriρtor() {

descriptorjag TBD

descriptor length uimsbf

dowiiload image usage type 2 bslbf

reserved 6 uimsbf

download._path_length uimsbf

downloadjpathjype 2 bslbf

download_path Var uimsbf

}

(57) Abstract: A method of processing additional information related to an announced service or content in a Non-Real Time
(NRT) service and the broadcast receiver are disclosed herein. A method of providing a Non-Real Time (NRT) service in a broad
casting receiver includes receiving a service map table (SMT) and a first descriptor through a service signaling channel, identify
ing an image identifier and an image type of an image for an NRT service based upon the first descriptor, receiving the image via a
flute session and displaying the image when corresponding service is played, wherein the image is logo or icon data for the NRT
service. The method may further include connecting a service signaling channel, parsing the received SMT and the first descriptor,
determining whether a service is the NRT service based upon the parsed SMT and storing the received image.
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Description
A METHOD FOR PROCESSING ADDITIONAL INFORMATION

RELATED TO AN ANNOUNCED SERVICE OR CONTENT IN

AN NRT SERVICE AND A BROADCAST RECEIVER

Technical Field
[1] The present invention relates to a method for processing additional information

related to an announced service or content in a Non-Real Time (NRT) service and a

broadcast receiver.

Background Art
[2] Generally, a Non-Real Time (NRT) service is one of powerful applications that will

be utilized for future DTV services. The NRT is accompanied by non-real time

transmission (not real-time streaming), storage and viewing operations and transmits a

content of a file type on a surplus bandwidth via a broadcast medium such as terrestrial

and the like. And, it is expected that the NRT will be implemented various kinds of

service functions including push VOD, targeted advertising and the like.

Disclosure of Invention

Technical Problem
[3] However, the related art DTV receiver has a problem in receiving and processing an

NRT service provided by a broadcasting station properly because of not having a

means for processing unit for the NRT service.

Technical Solution
[4] Accordingly, the present invention is directed to a broadcast receiver and a method of

processing additional information related to an announced service or content in a Non-

Real Time (NRT) service that substantially obviate one or more problems due to lim

itations and disadvantages of the related art.

[5] An object of the present invention is to provide a broadcast receiver and a method of

mapping signaling information to announcement information, wherein the signaling

data for an NRT service can be defined.

[6] Another object of the present invention is to provide a broadcast receiver and a

method of mapping signaling information to announcement information, wherein a

scheme for transmitting the above-defined signaling data can be defined.

[7] Another object of the present invention is to provide a broadcast receiver and a

method of mapping signaling information to announcement information, wherein an

NRT service is accessible in a manner that the receiver receives and process signaling

data for the transmitted NRT service.



[8] Another object of the present invention is to provide a method of mapping a content

identifier of the signaling data to an identifier of a selected and transmitted content in a

receiver.

[9] Another object of the present invention is to provide a method of receiving and

processing a content selected from a service guide configured by using the signaling

data in the receiver, which can provide the processed content to a user.

[10] A further object of the present invention is to provide a method of processing ad

ditional information related to an announced service or content in the NRT service,

which can provide the processed the additional information related to the announced

service or content to a user.

[11] Additional advantages, objects, and features of the invention 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 hereof as well as the appended drawings.

[12] 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 providing a

Non-Real Time (NRT) service in a broadcasting receiver includes receiving a service

map table (SMT) and a first descriptor through a service signaling channel, identifying

an image identifier and an image type of an image for an NRT service based upon the

first descriptor, receiving the image via a flute session and displaying the image when

corresponding service is played, wherein the image is logo or icon data for the NRT

service.

[13] The method may further include connecting a service signaling channel, parsing the

received SMT and the first descriptor, determining whether a service is the NRT

service based upon the parsed SMT and storing the received image.

[14] The NRT service may include a mobile NRT service.

[15] The descriptor may be included in the service level descriptor loop of the SMT.

[16] The descriptor may include a first field identifying an address to receive the image.

[17] The image type of the image may include at least one of images like a broadcaster

logo, a channel change image, a channel logo, a background image, and further

includes at least one of image format like a JPG, a GIF and a BMP.

[18] The additional information may be identified based upon a content identifier related

to the image.

[19] The flute session may be accessed based upon any one of the received SMT and the

received first descriptor.

[20] In another aspect of the present invention, a method of providing a Non-Real Time



(NRT) service in a broadcasting receiver includes receiving a first signaling in

formation, parsing a descriptor including uniform resource locator (URL) information

referencing a content or a service based upon the first signaling information, accessing

the URL information and receiving additional information related to the content or the

service.

[21] The method may further comprise storing the received additional information related

to corresponding content.

[22] The method may further comprise determining whether the descriptor is included in

the parsed first signaling information.

[23] The NRT service may include a fixed NRT service.

[24] The first signaling information may include an NRT content table (NCT).

[25] The descriptor may be included in the content level descriptor loop of the NCT.

[26] The additional information is at least one of an additional logo image, an additional

poster and an additional file related to the announced content.

[27] In another aspect of the present invention, a broadcasting receiver includes a

receiving unit for receiving a service map table (SMT) and a first descriptor through a

service signaling channel, a controller for controlling to determine whether a service is

the NRT service based upon the parsed SMT and identify an image identifier and an

image type of an image for a Nor-Real Time (NRT) service based upon the first de

scriptor, an accessing unit for receiving the image via a flute session and a display unit

for displaying the image when corresponding service is played, wherein the image is

logo or icon data for the NRT service.

[28] The broadcasting receiver may further comprise a storage unit for storing the

received image.

[29] The controller controls to identify an address to receive the image.

[30] In another aspect of the present invention, a broadcasting receiver includes a first

receiving unit for receiving a first signaling information, a controller for controlling to

parse a descriptor including uniform resource locator (URL) information referencing a

content or a service based upon the parsed first signaling information, an accessing unit

for accessing the URL information, a second receiving unit for receiving additional in

formation related to the content or the service and a display unit for outputting the

received additional information in connection with the corresponding content.

[31] The broadcasting receiver may further comprises a storage unit for receiving the

received the additional information.

[32] 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.



Advantageous Effects
[33] Accordingly, the present invention provides the following effects and/or advantages.

[34] First of all, a transmitting end can have signaling data included to enable a receiver to

appropriately recognize, receive and handle a provided NRT service.

[35] Secondly, a receiver properly receives and handles a received NRT service using the

transmitted signaling data and is then able to provide the handled service to a user.

[36] Thirdly, a receiver is configured to provide a service guide to a user using the

transmitted signaling data.

[37] Fourthly, a receiver is able to accurately receive and handle a content selected from

the configured service guide using the signaling information.

[38] Finally, if additional information related to the announced service or content is

included in a received NRT service, a receiver is able to properly process the ad

ditional information.

Brief Description of Drawings
[39] The accompanying drawings, which are included to provide a further understanding

of the invention and are incorporated in and constitute a part of this application, i l

lustrate embodiment(s) of the invention and together with the description serve to

explain the principle of the invention. In the drawings;

[40] FIG. 1 is an exemplary conceptional diagram of an NRT service;

[41] FIG. 2 is an exemplary diagram explaining relations between an NRT service,

content items and files;

[42] FIG. 3 is a diagram for a protocol stack of a fixed NRT service configured according

to an embodiment of the present invention;

[43] FIG. 4 is a block diagram of a receiving system according to an embodiment of the

present invention;

[44] FIG. 5 is a diagram for a bit-stream section of a TVCT section configured according

to an embodiment of the present invention;

[45] FIG. 6 is an exemplary diagram of an ATSC service type according to the present

invention;

[46] FIG. 7 is another exemplary diagram of an ATSC service type according to the

present invention;

[47] FIG. 8 is a diagram for a bit-stream syntax of a DST section to identity an NRT ap

plication configured according to an embodiment of the present invention;

[48] FIG. 9 is a diagram for a signaling method in case of transmitting an NRT service

through an ATSC broadcasting system according to another embodiment of the present

invention;

[49] FIG. 10 is a flowchart for FIG. 9;



[50] FIGs. 11 and 12 are diagrams for a bit-stream syntax of NST extracted by a receiver

from a received MPEG-2 TS configured according to one embodiment of the present

invention;

[51] FIG. 13 is a diagram for a bit-stream syntax of NRT_component_descriptor()

configured according to one embodiment of the present invention;

[52] FIG. 14 is a diagram for a bit-stream syntax of NRT_component_data_descriptor for

FLUTE file delivery configured according to one embodiment of the present invention;

[53] FIG. 15 is a diagram for a bit-stream syntax of an NCT section configured according

to one embodiment of the present invention;

[54] FIG. 16 is a diagram for an NRT service signaling structure configured according to

another embodiment of the present invention;

[55] FIG. 17 is a diagram for a bit-stream syntax of an NRT content delivery channel

details descriptor configured according to one embodiment of the present invention;

[56] FIG. 18 is a diagram for a protocol stack of a mobile NRT service configured

according to one embodiment of the present invention;

[57] FIG. 19 is an exemplary block diagram showing the configuration of a reception

system according to an embodiment of the present invention;

[58] FIG. 20 is a view showing an embodiment of the structure of a data group according

to the present invention;

[59] FIG. 2 1 is a view showing the structure of an RS frame containing a mobile NRT

service configured according to an embodiment of the present invention;

[60] FIG. 22 is a view showing an example of an M/H frame structure for transmission or

reception of mobile service data according to the present invention;

[61] FIG. 23 is a view showing a data transmission structure in a physical layer according

to an embodiment of the present invention;

[62] FIGs. 24 and 25 are views showing the bitstream syntax of an SMT configured

according to an embodiment of the present invention;

[63] FIG. 26 is a view explaining a relationship among an M/H service, a FLUTE session

and an NRT service according to the present invention;

[64] Fig. 27 is an exemplary diagram for a bit-stream syntax of a descriptor included the

SMT according to the present invention;

[65] Fig. 28 is an exemplary diagram for field information related to the

download_image_type field;

[66] Fig. 29 is an exemplary diagram for specifying the download_path_type field and the

download_path field according to the present invention;

[67] Fig. 30 is an exemplary diagram for representing a download path of an image

downloaded through a FLUTE session according to the present invention;

[68] Fig. 3 1 is an exemplary flowchart for processing additional information related to an



announced service or an announced content included the NRT service according to the

present invention;

[69] Fig. 32 is an exemplary flowchart for processing additional information related to an

announced content included the NRT service according to the present invention; and

[70] Figs. 33 and 34 is an exemplary diagram being displayed logo related to the received

service or content according to the present invention.

Best Mode for Carrying out the Invention
[71] 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 throughout the drawings to refer to

the same or like parts.

[72]

[73] Definitions of Terminologies Used for the Invention

[74] Terminologies used for the present invention are selected from general terminologies,

which are currently and widely used, in consideration of functions in the present

invention but may vary according to intentions of a person having an ordinary

knowledge in the technical field, practices or the advent of new technology, etc. In

specific case, a terminology may be arbitrarily chosen by the applicant(s). In this case,

its detailed meaning shall be described in Detailed Description of Invention. Therefore,

the terminology used for the present invention needs to be defined based on the

intrinsic meaning of the terminology and the contents across the present invention

instead of a simple name of the terminology.

[75] A real time (RT) service among terminologies used for the present invention means a

real-time service as it is. On the contrary, a non-real time (NRT) service means a non-

real time service that is not bind on time except the RT service.

[76] Among the terms used in the description of the present invention, main service data

correspond to data that can be received by a fixed receiving system and may include

audio/video (A/V) data. More specifically, the main service data may include A/V data

of high definition (HD) or standard definition (SD) levels and may also include diverse

data types required for data broadcasting. Also, the known data correspond to data pre-

known in accordance with a pre-arranged agreement between the receiving system and

the transmitting system.

[77] Additionally, among the terms used in the present invention, "M/H" (or MH) cor

responds to the initials of "mobile" and "handheld" and represents the opposite concept

of a fixed-type system. Furthermore, the M/H service data may include at least one of

mobile service data, and handheld service data, and will also be referred to as "mobile

service data" for simplicity. Thereafter, the M/H, MH, and mobile are used as the same



meaning. Herein, the mobile service data not only correspond to M/H service data but

may also include any type of service data with mobile or portable characteristics.

Therefore, the mobile service data according to the present invention are not limited

only to the M/H service data.

[78] The above-described mobile service data may correspond to data having information,

such as program execution files, stock information, and so on, and may also

correspond to A/V data. Most particularly, the mobile service data may correspond to

A/V data having lower resolution and lower data rate as compared to the main service

data. For example, if an A/V codec that is used for a conventional main service cor

responds to a MPEG-2 codec, a MPEG-4 advanced video coding (AVC) or scalable

video coding (SVC) having better image compression efficiency may be used as the A/

V codec for the mobile service. Furthermore, any type of data may be transmitted as

the mobile service data. For example, transport protocol expert group (TPEG) data for

broadcasting real-time transportation information or non-real time (NRT) service data

may be transmitted as the main service data.

[79] Also, a data service using the mobile service data may include weather forecast

services, traffic information services, stock information services, viewer participation

quiz programs, real-time polls and surveys, interactive education broadcast programs,

gaming services, services providing information on synopsis, character, background

music, and filming sites of soap operas or series, services providing information on

past match scores and player profiles and achievements, and services providing in

formation on product information and programs classified by service, medium, time,

and theme enabling purchase orders to be processed. Herein, the present invention is

not limited only to the services mentioned above.

[80] A transmission system of the present invention can multiplex and transmit mobile

service data containing an NRT service and main service data in the same or different

physical channels, without influencing the reception of main service data by an

existing reception system (backward compatibility).

[81] Furthermore, the transmitting system according to the present invention performs ad

ditional encoding on the mobile service data and inserts the data already known by the

receiving system and transmitting system (e.g., known data), thereby transmitting the

processed data.

[82] Therefore, when using the transmitting system according to the present invention, the

receiving system may receive the mobile service data during a mobile state and may

also receive the mobile service data including an NRT service with stability despite

various distortion and noise occurring within the channel.

[83]

[84] A conceptional diagram of an NRT service



[85] FIG. 1 is an exemplary conceptional diagram for an NRT service.

[86] First of all, a broadcasting station transmits an RT (real time) service according to a

conventional method. In doing so, the broadcasting station transmits the RT service or

an NRT (non-real time) service using a bandwidth left in the due course. In this case,

the NRT service can contain a news clip, weather information, advertisements, content

for Push VOD (video on demand) and the like.

[87] Yet, a related art DTV receiver, i.e., a legacy device has the principle that the

operation is not affected by an NRT stream included within a channel. However, the

related art DTV receiver has a problem in receiving and processing an NRT service

provided by a broadcasting station properly because of not having a means for

processing unit for the NRT service.

[88] On the contrary, a broadcast receiver according to the present invention, i.e., an NRT

device is able to properly receive and process an NRT service combined with an RT

service, thereby providing a viewer with more various functions than those of the

related art DTV.

[89] In this case, the RT service and the NRT service are transmitted on the same DTV

channel or different DTV channels and are transmitted through an MPEG-2 transport

packet (TP) or an internet protocol (IP) datagram. Hence, a receiver needs to identify

the two kinds of services transmitted on the same or different channel. For this, this

specification discloses a method of defining and providing signaling information to

enable a receiver to receive and process an NRT service properly. In this case, a

broadcasting station provides signaling information. Specifically, at least one unique

packet identifier (PID) for identifying an NRT service can be allocated.

[90]

[91] A description for relations among NRT service, content item and file

[92] FIG. 2 is an exemplary diagram to explain relations among an NRT service, content

items and files.

[93] Referring to FIG. 2, an NRT service can include one or more content items. And,

each of the content items can include one or more files. And, each of the content items

is an independently playable entity and may correspond to a program or an event in a

real time broadcast. Therefore, the NRT service means a group that is serviceable with

a combination of the above content items. And, the NRT service corresponds to a

channel concept in real time.

[94] In order for a receiver to properly process the above NRT service, signaling for the

corresponding NRT service is required. The present invention intends to properly

process an NRT service received by a receiver by defining and providing the signaling

information. Besides, details of the signaling information shall be described in the de

scription of the corresponding part.



[95] First of all, NRT services can be mainly categorized into a fixed NRT service and a

mobile NRT service according to a type of acquiring an IP datagram. In the following

description, the fixed NRT service and the mobile NRT service are sequentially

specified for clarity and convenience of explanation.

[96]

[97] A protocol for a fixed NRT Service

[98] FIG. 3 is a diagram for a protocol stack of a fixed NRT service configured according

to one embodiment of the present invention.

[99] Referring to FIG. 3, a protocol stack for providing a fixed NRT service transmits

NRT content items/files, IP datagram including a signaling channel for providing NST

and NCT and PSFPSIP data using an MPEG-2 TS format.

[100] In FIG. 3, the fixed NRT service is packetized according to UDP in an IP layer. The

UDP packet becomes UDP/IP packet data by being packetized again according to an

IP scheme. In this disclosure, the packetized UDP/IP packet data is named an IP

datagram for clarity and convenience.

[101] The NRT content items/files are packetized according to FLUTE scheme or ALC/

LCT scheme. The ALC/LCT packet is transported by being encapsulated in a UDP

datagram. The ALC/LCT/UDP packet is packetized into ALC/LCT/UDP/IP packet

according to IP datagram scheme to become an IP datagram. This IP datagram is

contained in MPEG-2 TS through DSM-CC addressable sections for transport. In this

case, the ALC/LCT/UDP/IP packet is the information on FLUTE session and includes

a FDT as well.

[102] A signaling information channel including an NST and an NCT is packetized

according to a UDP scheme. This UDP packet is packetized according to an IP scheme

again to become UDP/IP packet data, i.e., IP datagram. This IP datagram is also

contained in the MPEG-2 TS through the DSM-CC addressable sections for transport.

[103] And, a PSI/PSIP table is separately defined and contained in the MPEG-2 TS.

[104] The MPEG-2 TS containing the above described NRT content items/files, signaling

information channel and PSI/PSIP data therein are transferred by being modulated by a

predetermined transmission scheme such as VSB transmission scheme.

[105]

[106] A Receiving System

[107] FIG. 4 is a block diagram of a receiving system according to one embodiment of the

present invention.

[108] Referring to FIG. 4, the receiving system mainly includes a part of a baseband

processor, a part of an MPEG-2 service demultiplexer (demux), a part of a stream

component handler, a part of a media handler, a part of a file handler and other parts.

The units of the receiving system shown in FIG. 4 are explained as follows.



[109] First of all, the part of the baseband processor includes a tuner 201 and a vestigial

side band (VSB) demodulator 202. The tuner 201 detects VSB radio frequency (RF)

signal transmitted over the air and then extracts a symbol from the detected VSB RF

signal. In this case, the tuner 201 is controlled by a service manager 228. The VSB de

modulator 202 reconstructs meaningful data by demodulating the VSB symbol

extracted by the tuner 201.

[110] The part of the MPEG-2 service demultiplexer includes an MPEG-2 TP buffer/parser

203, a program specific information/program and system information protocol

(PSFPSIP) section/buffer 204, a descrambler 205, an MPEG-2 TP demultiplexer

(demux) 206 and a personal video recorder (PVR) storage 207.

[Ill] The MPEG-2 TP buffer/parser 203 buffers and reconstructs an MPEG-2 TP carried

on a VSB signal and then detects and processes a TP header.

[112] The PSFPSIP section/buffer 204 buffers and parses PSFPSIP section data carried on

an MPEG-2 TS. In this case, the parsed PSI/PSIP data is collected by the service

manager 228 and is then stored as a service map and guide data in a database.

[113] The descrambler 205 reconstructs data of a payload for a scrambled packet payload

in the MPEG-2 TP using an encryption key or the like delivered from a conditional

access (CA) stream handler 216.

[114] The MPEG-2 TP demultiplexer 206 filters off an MPEG-2 TP varied on a VSB

signal or a TP, which is attempted to be processed by the receiver, among the MPEG-2

TP stored in the PVR storage 207 and then relays the filtered TP to a proper processing

module. In this case, the MPEG-2 TP demultiplexer 206 can be controlled by the

service manager 228 and the PVR manager 235.

[115] The PVR storage 207 stores the received MPEG-2 TP using the VSB signal

according to a request made by a user and then outputs the MPEG-2 TP according to a

request made by a user. In this case, the PVR storage 207 can be controlled by the

PVR manager 235.

[116] The part of the stream component handler includes a packetized elementary stream

(PES) buffer/handler 208, an elementary stream (ES) buffer/handler 209, a program

clock reference (PCR) handler 210, a system time clock (STC) unit 2 11, a digital

storage media command and control (DSM-CC) section buffer/handler 212, an IP

datagram buffer/header parser 213, a user datagram protocol (UDP) datagram buffer/

handler 213, a CA stream buffer/handler 214 and a service signaling section buffer/

handler 215.

[117] The PES buffer/handler 208 buffers and reconstructs a PES carried on an MPEG-2

TS.

[118] The ES buffer/handler 208 buffers and reconstructs an ES such as audio data, video

data or the like, which is transmitted as a PES, and then delivers the reconstructed ES



to a proper A/V decoder 218.

[119] The PCR handler 210 handles PCR data used for time synchronization of audio and

video streams or the like.

[120] The STC unit 211 corrects a clock value of the A/V decoder 218 using a reference

clock value delivered via the PCR handler 210 to enable time synchronization.

[121] The DSM-CC section buffer/handler 2 12 buffers and handles DSM-CC section data

for a file transmission via the MPEG-2 TP, an IP datagram encapsulation or the like.

[122] The IP datagram buffer/header parser 213 buffers and reconstructs an IP datagram,

which is encapsulated via DSM-CC addressable section and is then carried on an

MPEG-2 TP. The IP datagram buffer/header parser 213 parses a header of each IP

datagram through the reconstruction. In this case, the IP datagram buffer/header parser

213 is controlled by the service manager 228.

[123] If scrambling is applied to a payload in the received IP datagram, the descrambler

214 reconstructs data of the payload using an encryption key for the payload or the like

delivered from the CA stream handler 216.

[124] The UDP datagram buffer/handler 215 buffers and reconstructs a UDP datagram

carried on an IP datagram and also parses and processes a UDP header.

[125] The CA stream buffer/handler 216 buffers and handles such data as a key value for

descrambling, e.g., an entitlement management message (EMM) transmitted for a con

ditional access function carried on an MPEG-2 TS or an IP stream, an entitlement

control message (ECM) and the like. In this case, an output of the CA stream buffer/

handler 216 is delivered to the descrambler 214 to perform a decryption operation of

an MPEG-2 TP or an IP datagram that carries AV data, file data and the like.

[126] The service signaling section buffer/parser 217 processes an NRT Service Table

(NST), an NRT Content Table (NCT) and descriptors related to the NST or the NCT

for signaling an NRT service of the present invention, which will be explained later.

The processed signaling information is transferred to the NRT service manager 229.

[127] The part of the media handler is explained as follows. First of all, the part of the

media handler includes A/V decoders 218.

[128] The AV decoders 218 decode compressions of audio and vide data delivered via the

ES handler 209 and then processes the decoded data, which are to be presented to a

user.

[129] The part of the file handler is explained as follows. First of all, the part of the filer

handler mainly includes an Asynchronous Layered Coding/Layered Coding Transport

(ALC/CLT) buffer/parser 219, a file description table (FDT) handler 220, an extensible

markup language (XML) parser 221, a file reconstruction buffer 222 and a de

compressor 223.

[130] The ALC/LCT buffer/parser 219 buffers and reconstructs ALC/LCT data carried on



UDP/IP stream and then parses a header of ALC/LCT and a header extension thereof.

In this case, the ALC/LCT buffer/parser 219 can be controlled by the NRT service

manager 229.

[131] The FDT handler 220 parses and processes a FDT of a File Delivery over Unidi

rectional Transport (FLUTE) protocol transmitted via an ALC/LCT session. It is able

to transfer the processed FDT to the NRT service manager 229. In this case, the FDT

handler 220 can be controlled by the NRT service manager 229.

[132] The XML parser 221 parses an XML document transmitted via the ALC/LCT

session and then delivers the parsed data to such a proper module as the FDT handler

220, the SG handler 227 and the like.

[133] The file reconstruction buffer 222 reconstructs a file transferred to the ALC/LCT and

FLUTE session.

[134] If the file transferred to the ALC/LCT and FLUTE session is compressed, the de

compressor 223 performs a process for decompressing the compression.

[135] The file decoder 224 decodes a file reconstructed by the file reconstruction buffer, a

file decompressed by the decompressor 223 or a file extracted from the file storage

225.

[136] The file storage 225 stores and extracts the received file. In this case, the received file

may contain NRT content.

[137] Finally, the remaining parts except for the above-described units are explained as

follows.

[138] First of all, a middleware (M/W) engine 226 processes data of a file that is not an AV

stream transferred via a DSM-CC section, an IP diagram and the like and then delivers

the processed data to the presentation manager 234.

[139] The SG handler 227 collects and parses service guide data transferred in an XML

document format and then delivers the parsed data to the EPG manager 230.

[140] The service manager 228 produces a service map by collecting and parsing PSFPSIP

data carried on MPEG-2 TS and service signaling section data carried on an IP stream

and then controls an access to a service specified by a user by storing the service map

in a service map & guide database. In this case, the service manager 228 is controlled

by an operation controller 230 and then controls the tuner 201, the MPEG-2 TP demul

tiplexer 206, the IP datagram buffer/handler 213, the NRT service manager 229 and

the like.

[141] The NRT service manager 229 performs overall managements on the NRT service

transferred in an object/file format via FLUTE session on an IP layer. The NRT service

manager 229 parses the signaling information transferred from the service signaling

section buffer/parser 217. And, the parsed signaling information is transferred to the

service map & guide database 236 to be stored therein. Moreover, the NRT service



manager 229 controls NCT information, which correspond to contents related to a

service guide in the signaling information, to be transferred to the EPG manager 230,

thereby forming EPG data. In this case, the NRT service manager 229 controls the

FDT handler 220, the file storage 225 and the like. Therefore, the NRT service

manager 229 receives the FDT from the FDT handler 220, parses the received FDT

and then controls received NRT contents to be stored as a hierarchical structure in the

file storage 225. And, the NRT service manager 229 controls the corresponding NRT

contents to be extracted from the file storage 225 in case that a user makes a selection

for the NRT service.

[142] The EPG manager 230 receives the service guide data from the SG handler 227,

configures EPG data, and then controls the EPG data to be displayed.

[143] The application manager 231 performs overall managements on processing of ap

plication data transferred in such a format as an object, a file and the like.

[144] The user interface (UI) manager 232 delivers an input of a user via a UI to the

operation controller 233 and enables an operation of a process for a user-requested

service to be initiated.

[145] The operation controller 233 processes a user's command delivered via the UI

manager 232 and then enables a manager of a necessary module to perform a corre

sponding action.

[146] And, the presentation manager 234 provides at least one of A/V data outputted from

the A/V decoder 218, file data outputted the middleware (MfW) engine 226 and EPG

data outputted from the EPG manager 230 to user via speaker and/or screen.

[147]

[148] A Terrestrial Virtual Channel Table (TVCT) section

[149] FIG. 5 is a diagram for a bit-stream section of a TVCT section configured according

to one embodiment of the present invention.

[150] Referring to FIG. 5, a TVCT section is described as having a table format similar to

that of an MPEG-2 private section. However, this is merely exemplary, and the present

invention will not be limited to the example given herein.

[151] The TVCT can be divided into a header, a body and a trailer. The header part ranges

from table_id field to protocol_version field. And, transports tream_id field is a 16-bit

field and indicates an MPEG-2 TSID within a program association table (PAT) defined

by a PID value of '0' for multiplexing. In the body part, num_channels_in_section

field is an 8-bit field and indicates the number of virtual channels within a VCT

section. Finally, the trailer part includes a CRC_32 field.

[152] First of all, the header part is explained as follows.

[153] A table_id field is an 8-bit unsigned integer number that indicates the type of table

section being defined herein. For the terrestrial_virtual_channel_table_section(), the



table_id shall be '0xC8'.

[154] A section_syntax_indicator is a one-bit field which shall be set to '1' for the ter-

restrial_virtual_channel_table_section().

[155] A private_indicator field (1-bit) shall be set to ' 1' .

[156] A section_length is a twelve bit field, the first two bits of which shall be OO'. This

field specifies the number of bytes of the section, starting immediately following the

section_length field, and including the CRC. The value in this field shall not exceed

1021.

[157] A table_id_extension field is set to 'OxOOO' .

[158] A version_number field (5-bit) represents the version number of the VCT. For the

current VCT (current_next_indicator = '1'), the version number shall be incremented

by '1' whenever the definition of the current VCT changes. Upon reaching the value

'31', it wraps around to '0'. For the next VCT (current_next_indicator = '0'), the

version number shall be one unit more than that of the current VCT (also in modulo 32

arithmetic). In any case, the value of the version_number shall be identical to that of

the corresponding entries in the MGT.

[159] A current_next_indicator is a one-bit indicator, which when set to '1' indicates that

the VCT sent is currently applicable. When the bit is set to '0', it indicates that the

table sent is not yet applicable and shall be the next table to become valid. This

standard imposes no requirement that "next" tables (those with current_next_indicator

set to '0') must be sent. An update to the currently applicable table shall be signaled by

incrementing the version_number field.

[160] A section_number field (8 bit) gives the number of this section. The section_number

of the first section in the TVCT shall be 'OxOO'. It shall be incremented by one with

each additional section in the TVCT.

[161] A last_section_number field (8 bit) specifies the number of the last section (that is,

the section with the highest section_number) of the complete TVCT.

[162] A protocol_version is an 8-bit unsigned integer field whose function is to allow, in

the future, this table type to carry parameters that may be structured differently than

those defined in the current protocol. At present, the only valid value for

protocol_version is zero. Non-zero values of protocol_version may be used by a future

version of this standard to indicate structurally different tables.

[163] The body part will now be explained as follows.

[164] A num_channels_in_section field (8-bit) specifies the number of virtual channels in

this VCT section. The number is limited by the section length.

[165] A short_name field represents the name of the virtual channel, represented as a

sequence of one to seven 16-bit code values.

[166] A major_channel_number field is a 10-bit number that represents the "major"



channel number associated with the virtual channel being defined in this iteration of

the "for" loop. Each virtual channel shall be associated with a major and a minor

channel number. The major channel number, along with the minor channel number, act

as the user's reference number for the virtual channel. The major_channel_number

shall be between '1' and '99'. The value of major_channel_number shall be set such

that in no case is a major_channel_number/minor_channel_number pair duplicated

within the TVCT.

[167] A minor_channel_number field is a 10-bit number in the range '0' to '999' that

represents the "minor" or "sub"- channel number. This field, together with

major_channel_number, performs as a two-part channel number, where

minor_channel_number represents the second or right-hand part of the number. When

the servicejype is analog television, minor_channel_number shall be set to '0'.

Services whose servicejype is either ATSC_digital_television or ATSC_audio_only

shall use minor numbers between '1' and '99'. The value of minor_channel_number

shall be set such that, in no case, major_channel_number/minor_channel_number pair

is duplicated within the TVCT. For other types of services, such as data broadcasting,

valid minor virtual channel numbers are between '1' and '999'.

[168] A modulation_mode field is an 8-bit unsigned integer number that indicates the

modulation mode for the transmitted carrier associated with this virtual channel.

[169] A carrier_frequency field includes the recommended value for these 32 bits is zero.

Use of this field to identify carrier frequency is allowed, but is deprecated.

[170] A channeLTSID is a 16-bit unsigned integer field in the range 'OxOOOO' to 'OxFFFF'

that represents the MPEG-2 TSID associated with the TS carrying the MPEG-2

program referenced by this virtual channel.

[171] A program_number field is a 16-bit unsigned integer number that associates the

virtual channel being defined here with the MPEG-2 PROGRAM ASSOCIATION and

TS PROGRAM MAP tables. For virtual channels representing analog services, a value

of 'OxFFFF' shall be specified for program_number.

[172] An ETM_location is 2-bit field specifies the existence and the location of an

Extended Text Message (ETM).

[173] An access_controlled is a 1-bit Boolean flag that indicates, when set, that the events

associated with this virtual channel may be access controlled. When the flag is set to

'0', event access is not restricted.

[174] A hidden is a 1-bit Boolean flag that indicates, when set, that the virtual channel is

not accessed by the user by direct entry of the virtual channel number. Hidden virtual

channels are skipped when the user is channel surfing, and appear as if undefined, if

accessed by direct channel entry. Typical applications for hidden channels are test

signals and NVOD services. Whether a hidden channel and its events may appear in



EPG displays depends on the state of the hide_guide bit.

[175] A hide_guide is a Boolean flag that indicates, when set to '0' for a hidden channel

that the virtual channel and its events may appear in EPG displays. This bit shall be

ignored for channels which do not have the hidden bit set, so that non-hidden channels

and their events may always be included in EPG displays regardless of the state of the

hide_guide bit. Typical applications for hidden channels with the hide_guide bit set to

'1' are test signals and services accessible through application-level pointers.

[176] A servicejype is a 6-bit enumerated type field that shall identify the type of service

carried in this virtual channel. Herein, FIG. 6 is an exemplary diagram of an ATSC

service type according to the present invention and FIG. 7 is another exemplary

diagram of an ATSC service type according to the present invention.

[177] According to the present invention, a fixed NRT service uses a conventional ATSC

terrestrial broadcasting environment. In particular, a fixed NRT service, which is based

on a scheme of transporting an IP datagram via DSM-CC addressable section, can be

provided by the following method for example.

[178] 1. Case of transmission on virtual channel including audio and/or video: In this case,

a service type of a corresponding virtual channel can follow FIG. 6 as stipulated in the

conventional ATSC specification. In particular, the service type follows '0x04' in

dicating ATSC data only service shown in FIG. 6. Alternatively, the service type can

identify an NRT service by being included in another service type of the related art.

[179] 2. Case of transmission on virtual channel including NRT service only: Referring to

FIG. 7, signaling can be performed to indicate an NRT application ('0x08') by a l

locating a new service type value.

[180] A source_id field (16-bit) represents a programming source associated with a virtual

channel.

[181] A descriptors_length field is total length (in bytes) of the descriptors for this virtual

channel that follows.

[182] A descriptorO field includes zero or more descriptors, as appropriate, may be

included.

[183] An additional_descriptors_length field is total length (in bytes) of the VCT descriptor

list that follows.

[184] The trailor part is explained as follows.

[185] CRC_32 is a 32-bit field that contains the cyclic redundancy check (CRC) value that

ensures a zero output from the registers in the decoder.

[186] NRT content is transferred through IP mechanism. In order to transfer IP datagram

through a digital broadcast stream, ATSC has regulated ATSC A/90 and A/92 speci

fications.

[187] In the above description, the data service table (DST) may be received through a PID



included in service_location_descriptor. And, it is able to know a type of application

and detailed information of a data broadcast stream carried on this channel through the

DST.

[188] According to Fig. 6 or Fig. 7, it is able to use a DST to identify an NRT service. The

DST is explained as follows.

[189] FIG. 8 is a diagram for a bit-stream syntax of a DST section to identity an NRT ap

plication configured according to one embodiment of the present invention.

[190] The semantics of the fields comprising the data_service_table_bytes structure are

defined below.

[191] An sdf_protocol_version field (8-bit) shall be used to specify the version of the

Service Description Framework (SDF) protocol. The value of this field shall be set to

'OxOl'. The value 'OxOO' and the values in the range '0x02' to 'OxFF' shall be ATSC

reserved.

[192] An application_count_in_section field (8-bit) shall specify the number of ap

plications listed in the DST section.

[193] A compatibility_descriptor() field shall contain a DSM-CC compatibility descriptor.

Its purpose shall be to signal compatibility requirements of the application so that the

receiving platform can determine its ability to use this data service.

[194] An app_id_byte_length field (16-bit) shall specify the number of bytes used to

identify the application. The value of this field shall account for the length of both the

app_id_description field and the app_id_byte fields that follow. The value 'OxOOOO'

shall indicate that no app_id_description field or app_id_byte fields follow. The value

'OxOOOl' is forbidden.

[195] An app_id_description field (16-bit) shall specify the format and semantics of the

following application identification bytes.

[196] Table 1 specifies the values and associated formats for application identifier. In this

case, if a value of the app_id_description field is set to '0x0003', the receiver is aware

that the application is an NRT application.

[197] Table 1



[Table 1]

[Table ]

[198] An app_id_byte field (8-bit) shall represent a byte of the application identifier.

[199] A tap_count field (8-bit) shall specify the number of Tap() structures used by this ap

plication.

[200] A protocol_encapsulation field (8-bit) shall specify the type of protocol encap

sulation used to transmit the particular data element referred to by the Tap(). The

following Table 2 is an exemplary diagram for a type of the protocol encapsulation.

[201] Table 2



[Table 2]

[Table ]

[202] An actionjype field (7-bit) shall be used to indicate the nature of the data referred to

by the Tap().

[203] A resource_location field (1-bit) shall specify the location of the Association Tag

field matched with the association_tag value listed in the following Tap structure. This

bit shall be set to '0' when the matching association_tag resides in the PMT of the

current MPEG-2 program. This bit shall be set to '1' when the matching as-

sociation_tag resides in a DSM-CC Resource Descriptor within the Network Resources



Table of this Data Service.

[204] A tap_id field (16-bit) shall be used by the application to identify the data elements.

The value of tap_id is scoped by the value of the app_id_byte fields associated with the

Tap() in the DST. The tap_id field is unique within an application. The tap_id value is

selected by the data service provider at authoring time. It is used in the application as a

handle to the data element.

[205] A use field (16-bit) is used to characterize the communication channel referenced by

the association_tag. Use of use values other than 'OxOOOO' is beyond the scope of this

standard. The use value 'OxOOOO' indicates that this field is unknown.

[206] An association_tag field (16-bit) shall uniquely identify either a data elementary

stream listed in the PMT or a DSM-CC Resource Descriptor listed in the Network

Resource Table. In the former case, the value of this field shall be matched with the as-

sociation_tag value of an association_tag_descriptor in the PMT of the data service. In

the latter case, the value of this field shall match the association_tag value in the com-

monDescriptorHeader structure of a DSM-CC Resource Descriptor in the Network

Resource Table of the data service.

[207] A selectorO field shall specify a particular data element available in a data e l

ementary stream or a communication channel referenced by the association_tag field.

In addition, the selector structure may indicate the protocol required for acquiring this

data element.

[208] A tap_info_length field (16-bit) shall specify the number of bytes of the descriptors

following the tap_info_length field.

[209] A descriptorO field shall follow the descriptor format.

[210] An app_info_length field (8-bit) shall specify the number of bytes of the descriptors

following the app_info_length field.

[211] Another descriptor() field shall follow the descriptor format.

[212] An app_data_length field (16-bit) shall specify the length in bytes of the following

app_data_byte fields.

[213] An app_data_byte field (8-bit) shall represent one byte of the input parameters and

other private data fields associated with the application.

[214] A service_info_length (8-bit) shall specify the number of bytes of the descriptors

following the service_info_length field.

[215] Another descriptor() field shall follow the descriptor format.

[216] A service_private_data_length field (16-bit) shall specify the length in bytes of the

private fields to follow.

[217] A service_private_data_byte field (8-bit) shall represent one byte of the private field.

[218] After the NRT application has been identified, an IP stream, on which a well-known

IP address for delivering NRT service signaling data delivered via an IP layer is



searched for using tap information.

[219] If a value of protocol_encapsulation is set to '0x04' , an asynchronous IP datagram is

transferred. If selectorjype is set to '0x0102', a value of device_id, which indicates a

destination address, is delivered through selector_bytes. In order to accurately interpret

a value of the selector_bytes, multiprotocol_encapsulation_descriptor is used. And, the

number of valid bytes in the device_id value is signaled.

[220] Therefore, it is able to know a multicast address (or, an address range) of an IP

datagram carried on the corresponding PID via the tap information.

[221] It is checked whether a well-known IP address, to which NRT service signaling data

will be delivered, is loaded on the tap. This is received in the first place. An IP packet

is then received.

[222] The NRT service signaling data is extracted from the IP packet. The extracted NRT

service signaling data is delivered to and processed by an NRT application manager.

An NRT service can be then initiated.

[223] As mentioned in the above description, an NRT service signaling channel is mul-

ticasted by being encapsulated in an IP datagram via a well-known IP address.

[224] FIG. 9 is an exemplary diagram for a signaling method in case of transmitting an

NRT service through an ATSC broadcasting system according to another embodiment

of the present invention, and FIG. 10 is an exemplary flowchart for FIG. 9.

[225] FIG. 9 shows a method of configuring a separate NRT service signaling channel via

an IP side. In this case, the NRT service signaling channel is multicasted by being en

capsulated in an IP datagram via a well-known IP address. A signaling structure for

this case is shown in FIG. 9. In particular, it can be observed that a separate NRT

service signaling channel exists as an IP multicast stream, whereas every signaling is

performed by a PSIP side.

[226] Referring to FIG. 10, after a power of a receiver has been turned on, if a default

channel or a channel by a user is selected [SlOOl], the receiver receives a TVCT or a

PMT [S 1002].

[227] Regarding this, information on a stream configuring each virtual channel is signaled

to service_location_descriptor or the TVCT or ES_loop of the PMT.

[228] Therefore, the receiver determines a type of a service provided on a selected channel

by parsing servicejype within the received TVCT [S 1003]. For instance, if a value of

the servicejype is set to '0x02', a type of a corresponding service provided on the

selected channel may mean a digital A/V/Data service type. If a value of the

servicejype is set to '0x04', a type of a corresponding service provided on the

selected channel may mean a data only service type. If a value of the servicejype is

set to '0x08', a type of a corresponding service provided on the selected channel may

mean an NRT only service type.



[229] As a result of the determining step S1003, if the corresponding service type is not a

general A/V service, PID ('0x61') of a data service table (DST) is extracted by parsing

service_location_descriptor in the channel loop of the TVCT [S 1004].

[230] Subsequently, the DST is received using the extracted PID [S 1005] .

[231] It is then determined whether the corresponding service provided on the selected

channel is an NRT service from the received DST [S 1006]. In doing so, the deter

mination of a presence or absence of the NRT service can be performed by checking

app_id_description within the DST. For instance, if a value of the app_id_description

is set to '0x0003', it means that the corresponding service is the NRT application.

[232] As a result of the determining step S1006, if the corresponding service is the NRT

service, a tap including an NRT service signaling channel is extracted [S 1007]. And,

stream_PID including association_tag of the tap on the PMT is extracted [S 1008].

[233] After a stream of the PID has been received, a DSM-CC addressable section is

processed [S 1009].

[234] Subsequently, after an IP packet has been received from a well-known IP address of

the NRT service signaling channel [SlOlO], an NRT service is provided by processing

the NRT service signaling data within the received IP packet [SlOl I].

[235] Regarding this, after whether the NRT application exists on the virtual channel has

been checked by the above method, an IP stream carrying the well-known IP address,

to which the NRT service signaling data carried via an IP layer is delivered, is searched

for using tap information.

[236] If a value of the protocol_encapsulation is set to '0x04', an asynchronous IP

datagram is transferred. If selectorjype is set to '0x0102', a value of the device_id in

dicating a destination address is delivered via selector_bytes.

[237] Therefore, it is able to know a PID of a transport stream, on which the corresponding

data is carried, through the tap information on a multicast address (or, an address

range) of an IP diagram. It is checked whether a well-known IP address, to which NRT

service signaling data will be delivered, is loaded on the tap. This is received in the

first place. An IP packet is then received.

[238] Subsequently, NRT service signaling data is extracted from the IP packet. The

extracted NRT service signaling data is delivered to an NRT application manager. A

corresponding service is then initiated.

[239]

[240] Signaling information for the Fixed NRT service

[241] In the following description, NST and NCT carried on a signaling information

channel and accompanied descriptors thereof for providing information for signaling

an NRT service are explained in order.

[242] As mentioned in the foregoing description of Fig. 3, an NST/NCT table section can



be transferred by being included as an IP stream within a virtual channel.

[243] Examples for fields carried on NST are described as follows. FIGs. 11 and 12 is a

diagram for a bit-stream syntax of the NST configured according to one embodiment

of the present invention.

[244] In this case, although a corresponding syntax is written as an MPEG-2 private section

to help the understanding, a format of corresponding data can have any type. For

instance, session description protocol (SDP) is used to perform signaling via session

announcement protocol (SAP).

[245] The NST/NCT describes service information and IP access information within a

virtual channel carrying the NST/NCT. The NST/NCT also provides broadcast stream

information of a corresponding service using TSID that is an identifier of a broadcast

stream to which each service belongs. And, NST according to the present embodiment

includes description information of each fixed NRT service within one virtual channel.

And, other side information can be included in a descriptor region.

[246] A table_id field is an 8-bit unsigned integer number that indicates the type of table

section being defined in NST.

[247] A section_syntax_indicator field (1-bit) shall be set to '0' to always indicate that this

table is derived from the short form of the MPEG-2 private section table.

[248] A private_indicator field (1-bit) shall be set to ' 1' .

[249] A section_length field (12-bit) specifies the number of remaining bytes of this table

section immediately following this field. The value in this field shall not exceed 4093

(OxFFD').

[250] A table_id_extension field (16-bit) is table-dependent. It shall be considered to be

logically part of the table_id field providing the scope for the remaining fields. Herein,

the table_id_extension field includes an NST_protocol_version field. The

NST_protocol_version is an 8-bit unsigned integer field whose function is to allow, in

the future, this NRT Service Table to carry parameters that may be structured dif

ferently than those defined in the current protocol. Presently, the value for the

NST_protocol_version shall be zero. Non-zero values of NST_protocol_version may

be used by a future version of this standard to indicate structurally different tables.

[25 1] A version_number field (5-bit) represents a version number of the NST.

[252] A current_next_indicator is a one-bit indicator, which when set to ' 1' shall indicate

that the NRT Service Table sent is currently applicable. When the bit is set to O', it

shall indicate that the table sent is not yet applicable and will be the next table to

become valid. This standard imposes no requirement that next tables (those with

current_next_indicator set to O') must be sent. An update to the currently applicable

table shall be signaled by incrementing the version_number field.

[253] A section_number field (8-bit) shall give the section number of this NRT Service



table section. The section_number of the first section in an NRT Service table shall be

'OxOO'. The section_number shall be incremented by 1 with each additional section in

the NRT Service table. A last_section_number field (8-bit) shall give the number of the

last section (i.e., the section with the highest section_number) of the NRT Service table

of which this section is a part.

[254] A carrier_frequency field (32-bit) indicates transport frequency corresponding to a

channel.

[255] A channel_TSID field (16-bit) represents a transport stream including an MPEG-2

program referenced to a virtual channel and an MPEG-2 TSID associated with the

transport stream.

[256] A source_id field (16-bit) represents a programming source associated with a virtual

channel.

[257] A num_NRT_services field (8-bit) specifies the number of NRT services in this NST

section.

[258] According to one embodiment of the present invention, the NST provides in

formation for a plurality of fixed NRT services using a 'for' loop. Field information

which is included in each fixed NRT service is explained as follows.

[259] An NRT_service_status is a 2-bit enumerated field that shall identify the status of

this NRT Service. The most significant bit shall indicate whether this NRT Service is

active (when set to '1') or inactive (when set to '0') and the least significant bit shall

indicate whether this NRT Service is hidden (when set to '1') or not (when set to '0').

Hidden services are normally used for proprietary applications, and ordinary receiving

devices should ignore them.

[260] A SP_indicator is a 1-bit field that shall indicate, when set, that service protection is

applied to at least one of the components needed to provide a meaningful presentation

of this NRT Service.

[261] A CP_indicator is a 1-bit field that shall indicate, when set, that content protection is

applied to at least one of the components needed to provide a meaningful presentation

of this NRT Service.

[262] An NRT_service_id is a 16-bit unsigned integer number that shall uniquely identify

this NRT Service within the scope of this NRT Broadcast. The NRT_service_id of a

service shall not change throughout the life of the service. To avoid confusion, it is rec

ommended that if a service is terminated, then the NRT_service_id for the service

should not be used for another service until after a suitable interval of time has elapsed.

[263] A short_NRT_service_name_length is a three-bit unsigned integer that shall indicate

the number of byte pairs in the short_NRT_service_name field. This value is shown as

m in the No. of Bits column for the short_NRT_service_name field. When there is no

short name of this NRT service, the value of this field shall be '0'.



[264] A short_NRT_service_name field is a short name of the NRT Service. When there is

no short name of this NRT Service, this field shall be filled with NULLs (OxOO').

[265] An NRT_service_category is a 6-bit enumerated type field that shall identify the type

of service carried in this IP Service.

[266] A num_components field (5-bit) specifies the number of IP stream components in

this NRT Service.

[267] An IP_version_flag is a 1-bit indicator, which when set to '0' shall indicate that

source_IP_address, NRT_service_destination_IP_address, and

component_destination_IP_address fields are IPv4 addresses. The value of 1 for this

field is reserved for possible future indication that source_IP_address,

NRT_service_destination_IP_address, and component_destination_IP_address fields

are for IPv6.

[268] A source_IP_address_flag is a 1-bit Boolean flag that shall indicate, when set, that a

source IP address value for this NRT Service is present to indicate a source specific

multicast.

[269] An NRT_service_destination_IP_address_flag is a 1-bit Boolean flag that indicates,

when set to ' 1' , that an NRT_service_destination_IP_address value is present, to serve

as the default IP address for the components of this NRT Service).

[270] A source_IP_address field shall be present if the source_IP_address_flag is set to ' 1'

and shall not be present if the source_IP_address_flag is set to '0' . If present, this field

shall contain the source IP address of all the IP datagrams carrying the components of

this NRT Service. The conditional use of the 128 bit-long address version of this field

is to facilitate possible use of IPv6 in the future, although use of IPv6 is not currently

defined.

[27 1] An NRT_service_destination_IP_address field shall be present if the

NRT_service_destination_IP_address_flag is set to ' 1' and shall not be present if the

NRT_service_destination_IP_address_flag is set to O'. If this

NRT_service_destination_IP_address is not present, then the

component_destination_IP_address field shall be present for each component in the

num_components loop. The conditional use of the 128 bit-long address version of this

field is to facilitate possible use of IPv6 in the future, although use of IPv6 is not

currently defined.

[272] According to one embodiment of the present invention, the NST provides in

formation for a plurality of components using a'for' loop.

[273] An essential_component_indicator is a one-bit indicator which, when set to ' 1' , shall

indicate that this component is an essential component for the NRT Service.

Otherwise, this field indicates that this component is an optional component.

[274] A port_num_count field shall indicate the number of destination UDP ports as-



sociated with this UDP/IP stream component. The values of the destination UDP port

numbers shall start from the component_destination_UDP_port_num field and shall be

incremented by one.

[275] A component_destination_IP_address_flag is a 1-bit Boolean flag that shall indicate,

when set to ' 1' , that the component_destination_IP_address is present for this

component.

[276] A component_destination_IP_address field shall be present if the

component_destination_IP_address_flag is set to ' 1' and shall not be present if the

component_destination_IP_address_flag is set to O'. When this field is present, the

destination address of the IP datagrams carrying this component of the NRT Service

shall match the address in this field. When this field is not present, the destination

address of the IP datagrams carrying this component shall match the address in the

NRT_service_destination_IP_address field. The conditional use of the 128 bit-long

address version of this field is to facilitate possible use of IPv6 in the future, although

use of IPv6 is not currently defined.

[277] A component_destination_UDP_port_num is a 16-bit unsigned integer field that

represents the destination UDP port number for this UDP/IP stream component.

[278] A num_component_level_descriptors is a 16-bit unsigned integer field, that

represents the number of descriptors providing additional information for IP stream

component, may be included.

[279] A component_level_descriptors field includes one or more descriptors providing ad

ditional information for this IP stream component, may be included.

[280] A num_NRT_service_level_descriptors field (4 bit) specifies the number of NRT

service level descriptors for this service.

[281] An NRT_service_level_descriptor() field includes zero or more descriptors providing

additional information for this NRT Service, may be included. This detailed service

type can include a portal service for providing web contents, Push VOD, A/V

download or the like.

[282] A num_virtual_channel_level_descriptors field (4-bit) specifies the number of virtual

channel level descriptors for this virtual channel.

[283] A virtual_channel_level_descriptor() includes zero or more descriptors providing ad

ditional information for the virtual channel which this NST describes, may be included.

[284] An NRT service is transferred via FLUTE and access information in an NST table is

connected to FLUTE session information as follows. A Source_IP_address becomes a

source IP address of a same server that transmits all channels of FLUTE session.

NRT_service_destination_IP_Address is signaled if there exists a destination IP

address at a session level of this FLUTE session.

[285] A component can be mapped to a channel within a FLUTE session and can signal a



separate destination IP address per channel (this is different from an IP address

signaled by a session unit) through component_destination_IP_address. Moreover, a

destination port number is signaled through component_destination_UDP_port_num.

And, it is able to additionally designate the number of destination ports starting from

component_destination_UDP_port_num through port_num_count.

[286] By designating ports to a plural number, it is able to construct a plurality of channels

for one destination IP address. In this case, one component is able to designate a

plurality of channels. Yet, it is preferable that a channel is identified via a destination

IP address in general. In this case, one channel can be regarded as mapped to one

component.

[287]

[288] An NRT component descriptorO

[289] Content items/files for an NRT service are transferred through FLUTE and corre

sponding FLUTE session information is signaled using access information in an NST

table.

[290] FIG. 13 is an exemplary diagram for a bit-stream syntax of

NRT_component_descriptor() configured according to one embodiment of the present

invention.

[291] An NRT_component_descriptor() shall appear in the component descriptor loop of

each component of each NRT Service in the NST and all parameters in the descriptor

shall correspond to the parameters in use for that component of the NRT Service.

[292] In the following description, each field carried on NRT_component_descriptor

shown in FIG. 13 is described.

[293] A descriptor_tag is 8-bit unsigned integer. It shall have the value, identifying this de

scriptor as the NRT_component_descriptor.

[294] A descriptor_length is 8-bit unsigned integer shall specify the length (in bytes) im

mediately following this field up to the end of this descriptor.

[295] A componentjype field (7-bit) shall identify the encoding format of the component.

The value may be any of the values assigned by IANA for the payloadjype of an

RTP/AVP stream [10], or it may be any of the values in Table 3 assigned by this

document, or it may be a "dynamic value" within the range of 96 to 127. For

components consisting of media carried via RTP, the value of this field shall match the

value in the payloadjype field in the RTP header of the IP stream carrying this

component.

[296] Note that additional values of the componentjype field within the range of 43 to 7 1

can be defined in future versions of this standard. The NRT service stream transmitted

through FLUTE protocol further requires parameters to signal a FLUTE session as a

Table 3. In the Table 3, '38' of componentjype being defined for FLUTE component



in the ATSC or '43' of componentjype newly being defined for transmission NRT

may be used.

[297] Table 3

[Table 3]

[Table ]

[298] A num_STKM_streams is an 8-bit unsigned integer field that shall identify the

number of STKM streams associated with this component.

[299] A STKM_stream_id is an 8-bit unsigned integer field that shall identify an STKM

stream where keys to decrypt this protected component can be obtained, by reference

to the STKM_stream_id in the component descriptor for the STKM stream.

[300] An NRT_component_data (componentjype) is explained as follow. The

NRT_component_data() element provides the encoding parameters and/or other p a

rameters necessary for rendering this component. The structure of the

NRT_component_data is determined by the value of componentjype field.

[301] An NRT content or file is transmitted using a FLUTE session descriptor transferred

through the NRT_component_descriptor().

[302] The FDT of the FLUTE sessions which is used to deliver the items lists all the

content items and gives their sizes, data types, and other information relevant to the ac-



quisition of the items.

[303] Therefore, the present invention obtains information for accessing a FLUTE session

carrying a corresponding content using NST to receive a content selected from a

service guide constructed using NCT. And, the present invention intends to map in

formation on a content item of NCT to information on a file transferred via a corre

sponding FLUTE session. In this case, identification of a service including the selected

content item can be done via the NRT_service_id of the aforesaid NST. Yet, as

mentioned in the foregoing description of FIG. 3, in order to know one or more content

items included in each NRT service and files belonging to the content items in further

detail, mapping to a content identifier within FDT information on a FLUTE session is

necessary rather than information on the FLUTE session carrying the corresponding

content item(s).

[304] The NRT service is transferred via FLUTE and access information in an NST is

connected to FLUTE session information as follows.

[305] A Source_IP_address becomes a source IP address of a same server that transmits all

channels of FLUTE session. NRT_service_destination_IP_Address is signaled if there

exists a destination IP address at a session level of this FLUTE session.

[306] A component can be mapped to a channel within a FLUTE session and can signal a

separate destination IP address per channel (this is different from an IP address

signaled by a session unit) through component_destination_IP_address. Moreover, a

destination port number is signaled through component_destination_UDP_port_num.

And, it is able to additionally designate the number of destination ports starting from

component_destination_UDP_port_num through port_num_count.

[307] By designating ports to plural number, it is able to construct a plurality of channels

for one destination IP address. In this case, one component is able to designate a

plurality of channels. Yet, it is recommended that a channel is identified via a des

tination IP address in general. In this case, one channel can be regarded as mapped to

one component.

[308] In order to signal an additional attribute of a component constructing a session, it is

able to use component_attribute_byte. Additional parameters required for signaling a

FLUTE session can be signaled through this field.

[309] In order to signal the FLUTE session, parameters are necessary. Such parameters

include necessary parameters and parameters which are selectively necessary in as

sociation with the FLUTE session. First, the necessary parameters include a "source IP

address" parameter, a "number of channels in the session" parameter, a "destination IP

address and port number for each channel in the session" parameter, a "Transport

Session Identifier (TSI) of the session" parameter and a "start time and end time of the

session" parameter, and the parameters which are selectively necessary in association



with the FLUTE session include an "FEC object transmission information" parameter,

a "some information that tells a receiver in the first place, that the session contains files

that are of interest", and a "bandwidth specification" parameter.

[310] The "number of channels in the session" parameter may be explicitly provided or

may be obtained by summing the number of streams configuring the session. Among

the parameters, the "start time and end time of the session" parameter may be signaled

through the SMT suggested by the present invention, and the "source IP address"

parameter, the "destination IP address and port number for each channel in the session"

parameter, the "Transport Session Identifier (TSI) of the session" parameter and the

"number of channels in the session" parameter may be signaled through

session_description_descriptor.

[311]

[312] An NRT component data descriptor

[313] FIG. 14 is an exemplary diagram for a bit-stream syntax of an NCT section

configured according to one embodiment of the present invention.

[314] A single NRT service may contain multiple FLUTE sessions. Each session may be

signaled using one or more FLUTE component descriptors, depending on the IP

addresses and ports used for the sessions.

[315] In the following description, each field of NRT_component_data_descriptor is

explained in detail.

[316] A TSI is a 16-bit unsigned integer field, which shall be the Transport Session

Identifier (TSI) of the FLUTE session.

[317] A session_start_time indicates the time at which the FLUTE session starts. If the

value of this field is set to all zero, then it shall be interpreted to indicate that the

session has already started.

[318] A session_end_time indicates the time at which the FLUTE session ends. If the value

of this field is set to all zero, then it shall be interpreted to mean that the session

continues indefinitely.

[319] A tias_bandwidth_indicator is a 1-bit field that flags the inclusion of Transport In

dependent Application Specific (TIAS) bandwidth information. This bit shall be set to

'1' to indicate the TIAS bandwidth field is present, and it shall be set to '0' to indicate

the TIAS bandwidth field is absent.

[320] An as_bandwidth_indicator is a 1-bit field that flags the inclusion of Application

Specific (AS) bandwidth information. This bit shall be set to '1' to indicate the AS

bandwidth field is present, and it shall be set to '0' to indicate the AS bandwidth field

is absent.

[321] A FEC_OTI_indicator is a 1-bit indicator that indicates whether FEC Object

Transmission Information is provided.



[322] A tias_bandwidth field has a value. This value shall be one one-thousandth of the

TIAS maximum bandwidth, rounded up to the next highest integer if necessary.

[323] An as_bandwidth has a value. This value shall be the AS maximum bandwidth.

[324] A FEC_encoding_id field identifies a FEC encoding ID used in this FLUTE session.

[325] A FEC_instance_id field identifies a FEC instance ID used in this FLUTE session.

[326] By signaling the above described parameters via FLUTE component data bytes, it is

able to provide all information mandatory to receive a FLUTE session. And, it is ale to

use a method of receiving FDT via this session, obtaining information all files carried

on a FLUTE session via the received FDT and receiving these files.

[327] This FLUTE component descriptor can be delivered via component_level_descriptor

loop of NST. In case that there is a plurality of FLUTE channels, such parameters at a

session level as TSI, session_start_time, session_end_time and the like should be

signaled only once. Hence, one of the components of several channels can transmit a

FLUTE component descriptor via Component_level_descriptor loop.

[328] In the following description, NCT is explained. FIG. 15 is a diagram for a bit-stream

syntax of an NCT section configured according to one embodiment of the present

invention.

[329] In the following description, explained is NCT associated with signaling/an

nouncement of an NRT content transmitted per NRT content delivery channel signaled

via the above described NST.

[330] In FIG. 15, an NCT is newly defined to signal NRT content. This is just one of

various embodiments and other methods are considerable as well. Via NCT, it is able

to signal an NRT content carried on a specific NRT content delivery channel. In

formation of each field constructing an NCT section is explained in detail as follows.

[331] First of all, a table_id field (8 bits) identifies whether a corresponding table section is

a table section constructing an NCT.

[332] An NRT_service_id field describes a service_id of an NRT content delivery channel

that delivers a content described in NCT.

[333] A version_number field indicates a version number of NCT. Hence, a receiver is able

to know whether an NCT content is changed, using the version_number.

[334] A num_contents_in_section field indicates the number of contents described in NCT

or the number of contents (or, files) carried on a virtual channel described as source_id.

[335] A content_version field indicates a version number for content (or a file) having a

specific content_id value. In particular, if a content_id, which was received and stored

in advance by a receiver, is set to 'OxOOlO', a same content, i.e., a file having a

content_id value set to 'OxOOlO' is transferred. If the content_version is different to

that of the previously received and stored content, a content newly announced via NCT

is received to update or replace the previously stored content. According to the present



embodiment, the content_version field means a serial number indicating a version of

release but may be able to represent a real published (released) time in direct. In this

case, if it is difficult to represent a published time using the content_version field, it is

able to use a new field capable of representing the published (released) time.

[336] A content_id field indicates an ID value capable of identifying content (or, a file),

which will be received and stored, uniquely.

[337] A content_available_start_time field indicates a start time of a FLUTE session

capable of receiving content. And, a content_available_end_time field indicates an end

time of the FLUTE session capable of receiving the content.

[338] A content_length_in_seconds field indicates a real playback time of a corresponding

content by a unit of second if the content (or file) is an A/V file.

[339] A content_size field indicates a size of content (or, a file) by a byte unit.

[340] A content_delivery_bit_rate field indicates a bit rate for transmitting content (or, a

file) and means a target bit rate. In particular, this field indicates a bandwidth that will

be allocated when a service provider or a broadcasting station transmits a corre

sponding content. Using this information, a receiver is aware of a minimum time

consumed for receiving a corresponding file using the content_size and the

content_delivery_bit_rate. Namely, it is able to provide a user with corresponding in

formation by estimating a time taken to receive content. In this case, minimum time for

receiving is obtained from calculating (content_size*8)/(content_delivery_bit_rate) by

a unit of seconds.

[341] A content_title_length field indicates a length of content_title_text() by a byte unit.

Using this, it is able to know how many bytes need to be read to enable a receiver to

exactly obtain content_title_text() information.

[342] A content_title_text() field is a content title in the format of a multiple string

structure (MSS).

[343] As a method of constructing the above described NST, one or more NRT channels

can include one channel.

[344] In this disclosure, an NRT channel is constructed by an NRT service unit. And, it is

capable to have at least one FLUTE session for transferring a file via FLUTE.

[345] In general, a FLUTE session can be uniquely identified/referenced using such a

parameter as a TSI, an IP, a port address and the like and is temporally bound to a

session_start_time and a session_end_time.

[346] In constructing a table, using session_start_time and session_end_time, a FLUTE

session during this time period is announced.

[347] It is able to configure information on all NRT channels, which are currently

transmitted or shall be transmitted in the future, with one table. This can be divided

into a present time (a predetermined period from a present time) and a future time



(after the period defined as the present time). Alternatively, the information can be sent

by being divided into three sections including a predetermined time within a present

time (e.g., 24 hours), a predetermined time after the former predetermined time (e.g.,

24 hours) and a time after the latter predetermined time and then constructing tables for

the three sections, respectively.

[348] Moreover, using a table_id, it is able to discriminate whether it indicates guide in

formation on a currently receivable content or guide information on a content re

ceivable in the future. This relates to a method of separating an NRT service receivable

within a short time range from a current time and services receivable after the time into

different tables and then transmitting the tables.

[349] In case of receiving the guide information on a content receivable in the future, a

receiver performs temporal alignment using available_start_time and

available_end_time information of each content and enables the guide information on

the NRT service to be outputted to a user.

[350] Yet, despite changing a table constructing method different from the above described

example, each field constructing a table element shall be identical.

[351]

[352] An NRT Service Signaling Architecture

[353] FIG. 16 is a diagram for an NRT service signaling structure configured according to

another embodiment of the present invention.

[354] Referring to FIG. 16, each ATSC virtual channel includes at least one of content

delivery channel to be transferred as IP stream including each NRT service and NRT

service signaling channel to be transferred as IP stream transferring signaling in

formation of each content delivery channel. At this time, the NST is transferred via the

NRT service signaling channel. The NST includes a table entry and signals the content

delivery channel transferring corresponding NRT service. For instance, three NRT

channels are provided on ATSC Virtual Channel 0 and NRT channels 0, 1 and 2 are

NRT content delivery channels. In case of ATSC Virtual Channel 1, three NRT

channels are provided on NRT channel 5. And, NRT channels 3, 4 and 5 are NRT

content delivery channels. In particular, one virtual channel includes one or more NRT

channels and the NRT channel can be an NRT content delivery channel. And, an NST

is able to identify each of the NRT channels or each of the NRT content delivery

channels. Each of the NRT channels carries an IP stream. On this NRT service

signaling, a signaling flow according to a method of accessing an NRT content

delivery channel is available.

[355]

[356] A Fixed NRT Content Delivery Channel

[357] As a method of accessing an NRT content delivery channel for carrying NRT



content, the following method is available.

[358] A method of directly signaling NRT content delivery channel information via an

NST table is for directly delivering basic information on an NRT channel and access

information via an NST. If an NST side performs this NRT channel metadata

transmission, the following advantages exist.

[359] First of all, in this case, by directly signaling in NST without an additional process

for receiving and processing separate service guide information, it is able to receive

channel metadata in the early timing point. Therefore, it is able to raise a service access

speed. Moreover, it is able to perform update signaling for a changed item of a channel

in a broadcasting environment more quickly and by real time.

[360] Thus, if NRT service information carrying an NRT content delivery channel on an

NST is directly signaled, a content delivery channel access is possible with an NST

only without a separate signaling process.

[361] An NRT content delivery channel for carrying real NRT content can have an NRT

channel type value set to 'OxOF'.

[362]

[363] An NRT Content Delivery Channel Details Descriptor

[364] In order to perform signaling on an NRT content delivery channel via an NST in the

course of the above process, the following method is available. It is able to identify an

NRT service carrying an NRT content delivery channel if a service category value is

set to 'OxOF'. Additional information of an NRT content delivery channel can be

delivered being transmitted in a manner that an NRT content delivery channel details

descriptor exemplarily shown in Fig. 17 is inserted in a descriptor loop of NST.

[365] FIG. 17 is a diagram for a bit-stream syntax of an NRT Content delivery channel

details descriptor configured according to one embodiment of the present invention.

[366] Fields of an NRT Content delivery channel details descriptor are explained in detail

as follows.

[367] A descriptor_tag is 8-bit unsigned integer that has the value 'OxTBD', identifying

this descriptor as NRT_content_delivery_channel_details_descriptor.

[368] A descriptor_length is 8-bit unsigned integer that specifies the length (in bytes) im

mediately following this field up to the end of this descriptor.

[369] A storage_reservation is 32-bit unsigned integer that specifies minimum device

storage (in bytes) required for subscription to this channel.

[370] An Updated is 32-bit unsigned integer, which shall represent time when the channel

metadata was last updated as the number of GPS seconds since 00:00:00 UTC, January

6, 1980.

[371] A content_types_length field shall specify the length (in bytes) of the

content_types_text ().



[372] A content_types_text() field shall give a comma-separated list of strings that describe

the type of channel content e.g. by "category", "tag" or "relation".

[373] A mime_types_length field shall specify the length (in bytes) of the

mime_types_text() .

[374] A mime_types_text() field shall give a comma-separated list of MIME types for

content items in the offered channel.

[375] A charging_rales_length field shall specify the length (in bytes) of the

charging_rales_text().

[376] A charging_rales_text() field shall give Information that at least defines who is re

sponsible for the channel charging, charging method (based upon a subscription or a

consumption).

[377] A num_purchase_options field (8-bit) shall specify the number of purchase options

in this NRT Content delivery channel descriptor.

[378] A purchase_option_id_length field shall specify the length (in bytes) of the

purchase_option_id_text ().

[379] A purchase_option_id_text() field shall give an identifier of the purchase option, that

will be used to identify the selected option.

[380] A cost_information_flag is a 1-bit Boolean flag that shall indicate, when set to '1',

that the cost_information is present for this component.

[381] A price_information_flag is a 1-bit Boolean flag that shall indicate, when set to '1',

that the amount and currency is present for this component.

[382] A cost_information_length field shall specify the length (in bytes) of the

cost_information_text() .

[383] A cost_information_text () field shall give an identifier of the purchase option, that

will be used to identify the selected option.

[384] An amount is a 32-bit float, which shall specify the monetary value of the price for

this purchase option.

[385] A currency is a 16-bit unsigned integer, which shall specify the monetary currency

codes.

[386] The above described descriptor is included in a position of service_level_descriptor

within NST or can be included in a position of content_level_descriptor within NCT.

[387]

[388] A protocol for a Mobil NRT Service

[389] Hereinafter, the mobile NRT service is specified as follows.

[390] FIG. 18 is a diagram for a protocol stack of a mobile NRT service configured

according to one embodiment of the present invention.

[391] In FIG. 18, an IP datagram containing signaling information may be transmitted

without using an MPEG-2 TS format, by inserting an adaption layer between an IP



layer and a physical layer.

[392] In FIG. 18, an NRT service for a mobile service is packetized according to a User

Datagram Protocol (UDP) scheme in the IP layer, and a UDP packet is packetized

again according to an IP scheme, thereby obtaining UDP/IP packet data. In the present

specification, the packetized UDP/IP packet data is referred to as an IP datagram for

simplicity. In addition, a signaling information channel containing an SMT is also

packetized according to a UDP scheme and a UDP packet is packetized again

according to an IP scheme, thereby obtaining UDP/IP packet data.

[393] In FIG. 18, an OMA BCAST SG and NRT content items/files are transmitted

according to a FLUTE scheme and are packetized again according to an Asynchronous

Layered Coding/Layered Coding Transport (ALC/LCT) scheme. An ALC/LCT packet

is packetized again according to an IP scheme, thereby obtaining ALC/LCT/UDP/IP

packet data.

[394] Moreover, an RS frame including the packetized IP datagram is generated. The

generated RS frame is transmitted to a receiving system modulated by pre-defined

transmission method (e.g. VSB).

[395]

[396] A Receiving System for processing a Mobile NRT Service

[397] FIG. 19 is an exemplary block diagram of a receiving system according to one em

bodiment of the present invention.

[398] Referring to FIG. 19, the receiving system according to the present invention may

include an operation controller 100, a tuner 111, a demodulator 112, an equalizer 113,

a known sequence detector (or known data detector) 114, a block decoder 115, a

primary Reed-Solomon (RS) frame decoder 116, a secondary RS frame decoder 117, a

signaling decoder 118, and a baseband controller 119. The receiving system according

to the present invention may further include an FIC handler 121, a service manager

122, a service signaling handler 123, and a first storage unit 124. The receiving system

according to the present invention may further include a primary RS frame buffer 131,

a secondary RS frame buffer 132, and a transport packet (TS) handler 133. The

receiving system according to the present invention may further include an Internet

Protocol (IP) datagram handler 141, a descrambler 142, an User Datagram Protocol

(UDP) datagram handler 143, a Real-time Transport Protocol/Real-time Transport

Control Protocol (RTP/RTCP) datagram handler 144, a Network Time Protocol (NTP)

datagram handler 145, a service protection stream handler 146, a second storage unit

147, an Asynchronous Layered Coding/Layered Coding Transport (ALC/LCT) stream

handler 148, a decompressor 149, an Extensible Mark-up Language (XML) parser 150,

and a Field Device Tool (FDT) handler 151. The receiving system according to the

present invention may further include an Audio/Video (AfV) decoder 161, a file



decoder 162, a third storage unit 163, a middle ware (MAV) engine 164, and a Service

Guide (SG) handler 165. The receiving system according to the present invention may

further include an Electronic Program Guide (EPG) manager 171, an application

manager 172, and a User Interface (UI) manager 173.

[399] Herein, for simplicity of the description of the present invention, the operation

controller 100, the tuner 111, the demodulator 112, the equalizer 113, the known

sequence detector (or known data detector) 114, the block decoder 115, the primary RS

frame decoder 116, the secondary RS frame decoder 117, the signaling decoder 118,

and the baseband controller 119 will be collectively referred to as a baseband processor

110. The FIC handler 121, the service manager 122, the service signaling handler 123,

and the first storage unit 124 will be collectively referred to as a service multiplexer

120. The primary RS frame buffer 131, the secondary RS frame buffer 132, and the TS

handler 133 will be collectively referred to as an IP adaptation module 130. The IP

datagram handler 141, the descrambler 142, the UDP datagram handler 143, the RTP/

RTCP datagram handler 144, the NTP datagram handler 145, the service protection

stream handler 146, the second storage unit 147, the ALC/LCT stream handler 148, the

XML parser 150, and the FDT handler 151 will be collectively referred to as a

common IP module 140. The A/V decoder 161, the file decoder 162, the third storage

unit 163, the MAV engine 164, and the SG handler 165 will be collectively referred to

as an application module 160.

[400] In addition, although the terms used in FIG. 19 are selected from generally known

and used terms, some of the terms mentioned in the description of FIG. 19 have been

selected by the applicant at his or her discretion, the detailed meanings of which are

described in relevant parts of the description herein. Furthermore, it is required that the

present invention is understood, not simply by the actual terms used but by the

meaning of each term lying within.

[401] Referring to FIG. 19, the operation controller 100 controls the operation of each

block included in the baseband processor 110.

[402] By tuning the receiving system to a specific physical channel frequency (or physical

transmission channel frequency, PTC), the tuner 111 enables the receiving system to

receive main service data, which correspond to broadcast signals for fixed-type

broadcast receiving systems, and mobile service data, which correspond to broadcast

signals for mobile broadcast receiving systems. At this point, the tuned frequency of

the specific physical channel is down-converted to an intermediate frequency (IF)

signal, thereby being outputted to the demodulator 112 and the known sequence

detector 114. The passband digital IF signal being outputted from the tuner 111 may

only include main service data, or only include mobile service data, or include both

main service data and mobile service data.



[403] The demodulator 112 performs self-gain control, carrier recovery, and timing

recovery processes on the passband digital IF signal inputted from the tuner 111,

thereby modifying the IF signal to a baseband signal. Then, the demodulator 112

outputs the baseband signal to the equalizer 113 and the known sequence detector 114.

The demodulator 112 uses the known data symbol sequence inputted from the known

sequence detector 114 during the timing and/or carrier recovery, thereby enhancing the

demodulating performance.

[404] The equalizer 113 compensates channel-associated distortion included in the signal

demodulated by the demodulator 112. Then, the equalizer 113 outputs the distortion-

compensated signal to the block decoder 115. By using a known data symbol sequence

inputted from the known sequence detector 114, the equalizer 113 may enhance the

equalizing performance. Furthermore, the equalizer 113 may receive feed-back on the

decoding result from the block decoder 115, thereby enhancing the equalizing per

formance.

[405] The known sequence detector 114 detects known data place (or position) inserted by

the transmitting system from the input/output data (i.e., data prior to being de

modulated or data being processed with partial demodulation). Then, the known

sequence detector 114 outputs the detected known data position information and

known data sequence generated from the detected position information to the de

modulator 112, the equalizer 113, and the baseband controller 119. Additionally, in

order to allow the block decoder 115 identifying the mobile service data that have been

processed with additional encoding by the transmitting system and the main service

data that have not been processed with any additional encoding, the known sequence

detector 114 outputs such corresponding information to the block decoder 115.

[406] If the data channel-equalized by the equalizer 113 and inputted to the block decoder

115 correspond to data processed with both block-encoding of serial concatenated con

volution code (SCCC) method and trellis-encoding by the transmitting system (i.e.,

data within the RS frame, signaling data), the block decoder 115 may perform trellis -

decoding and block-decoding as inverse processes of the transmitting system. On the

other hand, if the data channel-equalized by the equalizer 113 and inputted to the block

decoder 115 correspond to data processed only with trellis-encoding and not block-

encoding by the transmitting system (i.e., main service data), the block decoder 115

may perform only trellis-decoding.

[407] The signaling decoder 118 decodes signaling data that have been channel-equalized

and inputted from the equalizer 113. It is assumed that the signaling data (or signaling

information) inputted to the signaling decoder 118 correspond to data processed with

both block-encoding and trellis-encoding by the transmitting system. Examples of such

signaling data may include transmission parameter channel (TPC) data and fast in-



formation channel (FIC) data. For example, among the data that are being inputted, the

signaling decoder 118 performs regressive turbo decoding of a parallel concatenated

convolution code (PCCC) method on data corresponding to the signaling information

region. Subsequently, the signaling decoder 118 separates FIC data and TPC data from

the regressive-turbo-decoded signaling data. Additionally, the signaling decoder 118

performs RS-decoding as inverse processes of the transmitting system on the separated

TPC data, thereby outputting the processed data to the baseband controller 119. Also,

the signaling decoder 118 performs deinterleaving in sub-frame units on the separated

FIC data, so as to perform RS-decoding as inverse processes of the transmitting system

on the deinterleaved FIC data, thereby outputting the processed data to the FIC handler

121. The FIC data being deinterleaved and RS-decoded from the signaling decoder 118

and outputted to the FIC handler 121 are transmitted in units of FIC segments.

[408] The FIC handler 121 receives FIC data from the signaling decoder 118, so as to

extract signaling information for service acquisition (i.e., mapping information

between an ensemble and a mobile service). In order to do so, the FIC handler 121 may

include an FIC segment buffer, an FIC segment parser, and an FIC chunk parser.

[409] The FIC segment buffer buffers FIC segment groups being inputted in M/H frame

units from the signaling decoder 118, thereby outputting the buffered FIC segment

groups to the FIC segment parser. Thereafter, the FIC segment parser extracts the

header of each FIC segment stored in the FIC segment buffer so as to analyze the

extracted headers. Then, based upon the analyzed result, the FIC segment parser

outputs the payload of the respective FIC segments to the FIC chunk parser. The FIC

chunk parser uses the analyzed result outputted from the FIC segment parser so as to

recover the FIC chunk data structure from the FIC segment payloads, thereby

analyzing the received FIC chunk data structure. Subsequently, the FIC chunk parser

extracts the signaling information for service acquisition. The signaling information

acquired from the FIC chunk parser is outputted to the service manager 122.

[410] Meanwhile, the service signaling handler 123 consists of a service signaling buffer

and a service signaling parser. Herein, the service signaling handler 123 buffers table

sections of a service signaling channel being transmitted from the UDP datagram

handler 143, thereby analyzing and processing the buffered table sections. Similarly,

the signaling information processed by the service signaling handler 123 is also

outputted to the service manager 122.

[411] The service signaling channel transferring a service map table (SMT) section is

received via the RS frame according to one embodiment of the present invention. The

RS frame is a type of UDP/IP packet having a well-known IP destination address and

well-known destination UDP port number. Accordingly, a receiver can process the

SMT section and therein the descriptor without separate information.



[412] In this case, the SMT section provides signaling information related to all services in

the Ensemble including the corresponding SMT section. Accordingly, the receiver can

access an IP stream component in wanted service using the SMT section data and

provide corresponding service to user.

[413] The SMT section data is stored the first storage unit 124 collected by the service

manager 122. In this case, the stored SMT section data is changed a service map

format by the service manager 122.

[414] The service manager 122 uses the signaling information collected from each of the

FIC handler 121 and the service signaling handler 123, so as to configure a service

map. Thereafter, the service manager 122 uses a service guide (SG) collected from the

service guide (SG) handler 165 so as to draw up a program guide. Then, the service

manager 122 controls the baseband controller 119 so that a user can receive (or be

provided with) a user-requested mobile service by referring to the service map and

service guide. Furthermore, the service manager 122 may also control the receiving

system so that the program guide can be displayed on at least a portion of the display

screen based upon the user's input.

[415] The first storage unit 124 stores the service map and service guide drawn up by the

service manager 122. Also, based upon the requests from the service manager 122 and

the EPG manager 171, the first storage unit 124 extracts the required data, which are

then transferred to the service manager 122 and/or the EPG manager 171.

[416] The operation controller 100 stores a service map and a service guide provided by the

service manager 122. Moreover, the operation controller 100 extracts required data

according to a request of the service manager 122 or the EPG manager 171 and

transfers the extracted data to the service manager 122 or the EPG manager 171.

[417] The operation controller 100 receives the known data place information and TPC

data, thereby transferring M/H frame time information, information indicating whether

or not a data group exists in a selected parade, place information of known data within

a corresponding data group, power control information, and so on to each block within

the baseband processor 110. The TPC data will be described in detail in a later process.

[418] Meanwhile, according to the present invention, the transmitting system uses RS

frames by encoding units. Herein, the RS frame may be divided into a primary RS

frame and a secondary RS frame. However, according to the embodiment of the

present invention, the primary RS frame and the secondary RS frame will be divided

based upon the level of importance of the corresponding data.

[419] The primary RS frame decoder 116 receives the data outputted from the block

decoder 115. At this point, according to the embodiment of the present invention, the

primary RS frame decoder 116 receives only the mobile service data that have been

Reed-Solomon (RS)-encoded and/or cyclic redundancy check (CRC)-encoded from the



block decoder 115.

[420] Herein, the primary RS frame decoder 116 receives at least one of the mobile service

data, the NRT service data, the SMT section data, OMA BCAST SG data, and not the

main service data. The primary RS frame decoder 116 performs inverse processes of

an RS frame encoder (not shown) included in the digital broadcast transmitting system,

thereby correcting errors existing within the primary RS frame. More specifically, the

primary RS frame decoder 116 forms a primary RS frame by grouping a plurality of

data groups and, then, corrects errors in primary RS frame units. In other words, the

primary RS frame decoder 116 decodes primary RS frames, which are being

transmitted for actual broadcast services. The primary RS frame decoded by the

primary RS frame decoder 116 outputs to the primary RS frame buffer 131. The

primary RS frame buffer 131 buffers the primary RS frame, and then configures an M/

H TP in each row unit. The M/H TPs of the primary RS frame outputs to the TP

handler 133.

[421] Additionally, the secondary RS frame decoder 117 receives the data outputted from

the block decoder 115. At this point, according to the embodiment of the present

invention, the secondary RS frame decoder 117 receives only the mobile service data

that have been RS-encoded and/or CRC-encoded from the block decoder 115. Herein,

the secondary RS frame decoder 117 receives only the mobile service data and not the

main service data. The secondary RS frame decoder 117 performs inverse processes of

an RS frame encoder (not shown) included in the digital broadcast transmitting system,

thereby correcting errors existing within the secondary RS frame. More specifically,

the secondary RS frame decoder 117 forms a secondary RS frame by grouping a

plurality of data groups and, then, corrects errors in secondary RS frame units. In other

words, the secondary RS frame decoder 117 decodes secondary RS frames, which are

being transmitted for mobile audio service data, mobile video service data, guide data,

and so on. The secondary RS frame decoded by the secondary RS frame decoder 117

outputs to the secondary RS frame buffer 132. The secondary RS frame buffer 132

buffers the secondary RS frame, and then configures an M/H TP in each row unit. The

M/H TPs of the secondary RS frame outputs to the TP handler 133.

[422] The TP handler 133 consists of a TP buffer and a TP parser. The TP handler 133

buffers the M/H TPs inputted from the primary RS frame buffer 131 and the secondary

RS frame buffer 132, and then extracts and analyzes each header of the buffered M/H

TPs, thereby recovering IP datagram from each payload of the corresponding M/H

TPs. The recovered IP datagram is outputted to the IP datagram handler 141.

[423] The IP datagram handler 141 consists of an IP datagram buffer and an IP datagram

parser. The IP datagram handler 141 buffers the IP datagram delivered from the TP

handler 133, and then extracts and analyzes a header of the buffered IP datagram,



thereby recovering UDP datagram from a payload of the corresponding IP datagram.

The recovered UDP datagram is outputted to the UDP datagram handler 143.

[424] If the UDP datagram is scrambled, the scrambled UDP datagram is descrambled by

the descrambler 142, and the descrambled UDP datagram is outputted to the UDP

datagram handler 143. For example, when the UDP datagram among the received IP

datagram is scrambled, the descrambler 142 descrambles the UDP datagram by

inputting an encryption key and so on from the service protection stream handler 146,

and outputs the descrambled UDP datagram to the UDP datagram handler 143.

[425] The UDP datagram handler 143 consists of an UDP datagram buffer and an UDP

datagram parser. The UDP datagram handler 143 buffers the UDP datagram delivered

from the IP datagram handler 141 or the descrambler 142, and then extracts and

analyzes a header of the buffered UDP datagram, thereby recovering data transmitted

through a payload of the corresponding UDP datagram. If the recovered data is an

RTP/RTCP datagram, the recovered data is outputted to the RTP/RTCP datagram

handler 144. If the recovered data is also an NTP datagram, the recovered data is

outputted to the NTP datagram handler 145. Furthermore, if the recovered data is a

service protection stream, the recovered data is outputted to the service protection

stream handler 146. And, if the recovered data is an ALC/LCT stream, the recovered

data is outputted to the ALC/LCT steam handler 148.

[426] The IP datagram handler 141 and UDP datagram handler 143 can output data

including the SMT section data to the service signaling section handler 123.

[427] The RTP/RTCP datagram handler 144 consists of an RTP/RTCP datagram buffer

and an RTP/RTCP datagram parser. The RTP/RTCP datagram handler 144 buffers the

data of RTP/RTCP structure outputted from the UDP datagram handler 143, and then

extracts A/V stream from the buffered data, thereby outputting the extracted A/V

stream to the A/V decoder 161.

[428] The A/V decoder 161 decodes the audio and video streams outputted from the RTP/

RTCP datagram handler 144 using audio and video decoding algorithms, respectively.

The decoded audio and video data is outputted to the presentation manager 170.

Herein, at least one of an AC-3 decoding algorithm, an MPEG 2 audio decoding

algorithm, an MPEG 4 audio decoding algorithm, an AAC decoding algorithm, an

AAC+ decoding algorithm, an HE AAC decoding algorithm, an AAC SBR decoding

algorithm, an MPEG surround decoding algorithm, and a BSAC decoding algorithm

can be used as the audio decoding algorithm and at least one of an MPEG 2 video

decoding algorithm, an MPEG 4 video decoding algorithm, an H.264 decoding

algorithm, an SVC decoding algorithm, and a VC- 1 decoding algorithm can be used as

the audio decoding algorithm.

[429] The NTP datagram handler 145 consists of an NTP datagram buffer and an NTP



datagram parser. The NTP datagram handler 145 buffers data having an NTP structure,

the data being outputted from the UDP datagram handler 143. Then, the NTP datagram

handler 145 extracts an NTP stream from the buffered data. Thereafter, the extracted

NTP stream is outputted to the A/V decoder 161 so as to be decoded.

[430] The service protection stream handler 146 may further include a service protection

stream buffer. Herein, the service protection stream handler 146 buffers data

designated (or required) for service protection, the data being outputted from the UDP

datagram handler 143. Subsequently, the service protection stream handler 146 extracts

required information for descrambling from the extracted data. The information

required for descrambling includes a key value, such as STKM and LTKM. The in

formation for descrambling is stored in the second storage unit 147, and, when

required, the information for descrambling is outputted to the descrambler 142.

[431] The ALC/LCT stream handler 148 consists of an ALC/LCT stream buffer and an

ALC/LCT stream parser. And, the ALC/LCT stream handler 148 buffers data having

an ALC/LCT structure, the data being outputted from the UDP datagram handler 143.

Then, the ALC/LCT stream handler 148 analyzes a header and a header expansion of

an ALC/LCT session from the buffered data. Based upon the analysis result of the

header and header expansion of the ALC/LCT session, when the data being transmitted

to the ALC/LCT session correspond to an XML structure, the corresponding data are

outputted to an XML parser 150. Alternatively, when the data being transmitted to the

ALC/LCT session correspond to a file structure, the corresponding data are outputted

to a file decoder 162. At this point, when the data that are being transmitted to the

ALC/LCT session are compressed, the compressed data are decompressed by a de

compressor 149, thereby being outputted to the XML parser 150 or the file decoder

162.

[432] If the data transferred through the ALC/LCT session is compressed, the de

compressor 149 decompresses the transferred data and outputs the decompressed data

to the file decoder 162.

[433] The FDT handler 151 analyzes and processes a file description table of a FLUTE

protocol, which is transmitted in an XML structure through the ALC/LCT session.

[434] The SG handler 165 collects and analyzes the data designated for a service guide, the

data being transmitted in an XML structure, thereby outputting the analyzed data to the

service manager 122.

[435] The file decoder 162 decodes the data having a file structure and being transmitted

through the ALC/LCT session, thereby outputting the decoded data to the middleware

engine 164 or storing the decoded data in a third storage unit 163. Herein, the

middleware engine 164 translates the file structure data (i.e., the application) and

executes the translated application. Thereafter, the application may be outputted to an



output device, such as a display screen or speakers, through the application pre

sentation manager 170. According to an embodiment of the present invention, the

middleware engine 164 corresponds to a JAVA-based middleware engine.

[436] Based upon a user-input, the EPG manager 171 receives EPG data either through the

service manager 122 or through the SG handler 165, so as to convert the received EPG

data to a display format, thereby outputting the converted data to the presentation

manager 170.

[437] The application manager 172 performs overall management associated with the

processing of application data, which are being transmitted in object formats, file

formats, and so on. Furthermore, based upon a user-command inputted through the UI

manager 173, the operation controller 100 controls at least one of the service manager

122, the EPG manager 171, the application manager 172, and the presentation manager

170, so as to enable the user-requested function to be executed. The UI manager 173

transfers the user- input to the operation controller 100 through the UI.

[438] Finally, the presentation manager 170 provides at least one of the audio and video

data being outputted from the A/V decoder 161 and the EPG data being outputted from

the EPG manager 171 to the user through the speaker and/or display screen.

[439] Regarding the present invention, the NRT service is included the mobile broadcast

service. The NRT service is signaled by the SMT section. In this case, the SMT

section, for example, is extracted from the primary RS frame decoder 116 or the

second RS frame decoder 117. The extracted SMT section data is processed by IP

module through the IP adaptation module. At this time, the IP datagram including the

extracted SMT section is processed by IP datagram handler 141. And the UDP

datagram is processed by the UDP datagram handler 143. The UDP datagram handler

143 extracts the SMT section data from the processed UDP datagram. The extracted

SMT section data is processed by service signaling section handler 123. Moreover, the

FDT data and the NRT service data except the SMT section data may provide an NRT

service processed by the mobile broadcast receiver through ALC/LCT processor.

[440]

[441] A Structure of Data Format for the Mobile NRT service

[442] Meanwhile, the data structure used in the mobile broadcasting technology according

to the embodiment of the present invention may include a data group structure and an

RS frame structure, which will now be described in detail.

[443] FIG. 20 illustrates an exemplary structure of a data group according to the present

invention. FIG. 20 shows an example of dividing a data group according to the data

structure of the present invention into 10 M/H blocks (i.e., M/H block 1 (Bl) to M/H

block 10 (BlO)). In this example, each M/H block has the length of 16 segments.

Referring to FIG. 20, only the RS parity data are allocated to portions of the 5



segments before the M/H block 1 (Bl) and the 5 segments following the M/H block 10

(BlO). The RS parity data are excluded in regions A to D of the data group. More

specifically, when it is assumed that one data group is divided into regions A, B, C,

and D, each M/H block may be included in any one of region A to region D depending

upon the characteristics of each M/H block within the data group.

[444] Herein, the data group is divided into a plurality of regions to be used for different

purposes. More specifically, a region of the main service data having no interference or

a very low interference level may be considered to have a more resistant (or stronger)

receiving performance as compared to regions having higher interference levels. Addi

tionally, when using a system inserting and transmitting known data in the data group,

wherein the known data are known based upon an agreement between the transmitting

system and the receiving system, and when consecutively long known data are to be

periodically inserted in the mobile service data, the known data having a prede

termined length may be periodically inserted in the region having no interference from

the main service data (i.e., a region wherein the main service data are not mixed).

However, due to interference from the main service data, it is difficult to periodically

insert known data and also to insert consecutively long known data to a region having

interference from the main service data.

[445] Referring to FIG. 20, M/H block 4 (B4) to M/H block 7 (B7) correspond to regions

without interference of the main service data. M/H block 4 (B4) to M/H block 7 (B7)

within the data group shown in FIG. 20 correspond to a region where no interference

from the main service data occurs. In this example, a long known data sequence is

inserted at both the beginning and end of each M/H block. In the description of the

present invention, the region including M/H block 4 (B4) to M/H block 7 (B7) will be

referred to as "region A (=B4+B5+B6+B7)". As described above, when the data group

includes region A having a long known data sequence inserted at both the beginning

and end of each M/H block, the receiving system is capable of performing equalization

by using the channel information that can be obtained from the known data. Therefore,

the strongest equalizing performance may be yielded (or obtained) from one of region

A to region D.

[446] In the example of the data group shown in FIG. 20, M/H block 3 (B3) and M/H block

8 (B8) correspond to a region having little interference from the main service data.

Herein, a long known data sequence is inserted in only one side of each M/H block B3

and B8. More specifically, due to the interference from the main service data, a long

known data sequence is inserted at the end of M/H block 3 (B 3), and another long

known data sequence is inserted at the beginning of M/H block 8 (B8). In the present

invention, the region including M/H block 3 (B3) and M/H block 8 (B8) will be

referred to as "region B (=B3+B8)". As described above, when the data group includes



region B having a long known data sequence inserted at only one side (beginning or

end) of each M/H block, the receiving system is capable of performing equalization by

using the channel information that can be obtained from the known data. Therefore, a

stronger equalizing performance as compared to region C/D may be yielded (or

obtained).

[447] Referring to FIG. 20, M/H block 2 (B2) and M/H block 9 (B9) correspond to a region

having more interference from the main service data as compared to region B. A long

known data sequence cannot be inserted in any side of M/H block 2 (B2) and M/H

block 9 (B9). Herein, the region including M/H block 2 (B2) and M/H block 9 (B9)

will be referred to as "region C (=B2+B9)". Finally, in the example shown in FIG. 20,

M/H block 1 (Bl) and M/H block 10 (BlO) correspond to a region having more in

terference from the main service data as compared to region C. Similarly, a long

known data sequence cannot be inserted in any side of M/H block 1 (B 1) and M/H

block 10 (BlO). Herein, the region including M/H block 1 (Bl) and M/H block 10

(BlO) will be referred to as "region D (=Bl+B10)". Since region C/D is spaced further

apart from the known data sequence, when the channel environment undergoes

frequent and abrupt changes, the receiving performance of region C/D may be dete

riorated.

[448] Additionally, the data group includes a signaling information area wherein signaling

information is assigned (or allocated). In the present invention, the signaling in

formation area may start from the 1st segment of the 4th M/H block (B4) to a portion

of the 2nd segment. According to an embodiment of the present invention, the

signaling information area for inserting signaling information may start from the 1st

segment of the 4th M/H block (B4) to a portion of the 2nd segment. More specifically,

276(=207+69) bytes of the 4th M/H block (B4) in each data group are assigned as the

signaling information area. In other words, the signaling information area consists of

207 bytes of the 1st segment and the first 69 bytes of the 2nd segment of the 4th M/H

block (B4). The 1st segment of the 4th M/H block (B4) corresponds to the 17th or

173rd segment of a VSB field.

[449] Herein, the signaling data transmitted through the signaling information area may be

identified by two different types of signaling channel data: a transmission parameter

channel (TPC) data and a fast information channel (FIC) data.

[450] Also, the TPC data includes parameters that are mostly used in a physical layer

module. And, since the TPC data are transmitted without being interleaved, the TPC

data may be accessed by slot unit in the receiving system. The FIC data are provided in

order to enable the receiving system to perform fast service acquisition. Herein, the

FIC data include cross layer information between a physical layer and an upper layer.

The FIC data are interleaved in sub-frame units and then transmitted.



[451] For example, when the data group includes 6 known data sequences, as shown in

FIG. 20, the signaling information area is located between the first known data

sequence and the second known data sequence. More specifically, the first known data

sequence is inserted in the last 2 segments of the 3rd M/H block (B3), and the second

known data sequence in inserted in the 2nd and 3rd segments of the 4th M/H block

(B4). Furthermore, the 3rd to 6th known data sequences are respectively inserted in the

last 2 segments of each of the 4th, 5th, 6th, and 7th M/H blocks (B4, B5, B6, and B7).

The 1st and 3rd to 6th known data sequences are spaced apart by 16 segments.

[452]

[453] An RS Frame including the Mobile NRT service

[454] FIG. 2 1 is a view showing the structure of an RS frame containing a mobile NRT

service configured according to an embodiment of the present invention.

[455] The RS frame is received for each M/H frame in a condition where the receiving

system is switched to a time-slicing mode. Each RS frame includes IP streams of each

mobile service data or signaling data, and service map table (SMT) section data may

exist in all RS frames. The SMT section data may be an IP stream type, or a different

data type. The RS frame data is allocated to region corresponding to a plurality of data

groups, and transmitted to a receiving system.

[456] The RS frame according to the embodiment of the present invention consists of at

least one M/H transport packet (TP). Herein, the M/H TP includes an M/H header and

an M/H payload.

[457] The M/H payload may include mobile service data as well as signaling data. More

specifically, an M/H payload may include only mobile service data, or may include

only signaling data, or may include both mobile service data and signaling data. In this

case, the mobile service data can include an NRT service according to the present

invention.

[458] Also, when the M/H TP includes a second M/H header, this indicates that the M/H

payload includes both the signaling data and the mobile service data. Finally, when M/

H TP includes a third M/H header, this indicates that the M/H payload includes only

the mobile service data. In the example shown in FIG. 21, the RS frame is assigned

with an IP datagram (IP datagram 1) for a SMT and IP datagrams (IP datagram 2 and

IP datagram 3) for two service types.

[459]

[460] A structure of transmission data

[461] FIG. 22 is a view showing an example of a structure of an M/H frame for

transmitting and receiving mobile service data according to the present invention.

[462] In the example shown in FIG. 22, one M/H frame consists of 5 sub-frames, wherein

each sub-frame includes 16 slots. In this case, the M/H frame according to the present



invention includes 5 sub-frames and 80 slots. Also, in a packet level, one slot is

configured of 156 data packets (i.e., transport stream packets), and in a symbol level,

one slot is configured of 156 data segments. Herein, the size of one slot corresponds to

one half (1/2) of a VSB field. More specifically, since one 207-byte data packet has the

same amount of data as a data segment, a data packet prior to being interleaved may

also be used as a data segment. At this point, two VSB fields are grouped to form a

VSB frame.

[463] Meanwhile, the mobile service data within one RS frame may be assigned either to

all of regions A/B/C/D within the corresponding data group, or to at least one of

regions A/B/C/D. In the embodiment of the present invention, the mobile service data

within one RS frame may be assigned either to all of regions A/B/C/D, or to at least

one of regions A/B and regions C/D. If the mobile service data are assigned to the

latter case (i.e., one of regions A/B and regions C/D), the RS frame being assigned to

regions A/B and the RS frame being assigned to regions C/D within the corresponding

data group are different from one another.

[464] According to the embodiment of the present invention, the RS frame being assigned

to regions A/B within the corresponding data group will be referred to as a "primary

RS frame", and the RS frame being assigned to regions C/D within the corresponding

data group will be referred to as a "secondary RS frame", for simplicity. Also, the

primary RS frame and the secondary RS frame form (or configure) one parade. More

specifically, when the mobile service data within one RS frame are assigned either to

all of regions A/B/C/D within the corresponding data group, one parade transmits one

RS frame. Conversely, when the mobile service data within one RS frame are assigned

either to at least one of regions A/B and regions C/D, one parade may transmit up to 2

RS frames. More specifically, the RS frame mode indicates whether a parade transmits

one RS frame, or whether the parade transmits two RS frames. Such RS frame mode is

transmitted as the TPC data. Table 4 below shows an example of the RS frame mode.

The following Table 4 is an exemplary diagram for the RS frame mode.

[465] Table 4



[Table 4]

[Table ]

[466] Table 4 illustrates an example of allocating 2 bits in order to indicate the RS frame

mode. For example, referring to Table 1, when the RS frame mode value is equal to

OO', this indicates that one parade transmits one RS frame. And, when the RS frame

mode value is equal to Ol', this indicates that one parade transmits two RS frames,

i.e., the primary RS frame and the secondary RS frame. More specifically, when the

RS frame mode value is equal to Ol', data of the primary RS frame for regions A/B

are assigned and transmitted to regions A/B of the corresponding data group. Similarly,

data of the secondary RS frame for regions C/D are assigned and transmitted to regions

C/D of the corresponding data group.

[467] As described in the assignment of data groups, the parades are also assigned to be

spaced as far apart from one another as possible within the sub-frame. Thus, the

receiving system can be capable of responding promptly and effectively to any burst

error that may occur within a sub-frame. Furthermore, the method of assigning parades

may be identically applied to all M/H frames or differently applied to each M/H frame.

According to the embodiment of the present invention, the parades may be assigned

differently for each M/H frame and identically for all sub-frames within an M/H frame.

More specifically, the M/H frame structure may vary by M/H frame units. Thus, an

ensemble rate may be adjusted on a more frequent and flexible basis.

[468] That is, the concept of an M/H ensemble is applied in the embodiment of the present

invention, thereby defining a collection (or group) of services. Each M/H ensemble

carries the same QoS and is coded with the same FEC code. Also, each M/H ensemble

has the same unique identifier (i.e., ensemble ID) and corresponds to consecutive RS

frames.

[469] FIG. 23 illustrates a data transmission structure in a physical layer according to an

embodiment of the present invention. More specifically, FIG. 23 shows an example of

FIC data being included in each data group and transmitted. As described above, an M/

H frame for approximately 0.968 seconds is divided into 5 sub-frames, wherein data



groups corresponding to multiple ensembles exist in combination within each sub-

frame. Also, the data groups corresponding to each ensemble are interleaved in M/H

frame units, so as to configure an RS frame belonging to one ensemble. In FIG. 23, 2

ensembles (wherein NoG=4 and NoG=3) exist in each sub-frame. Furthermore, a pre

determined portion (e.g., 37 bytes/data group) of each data group is used for the

purpose of separately delivering encoded FIC data apart from the RS frame data

channel. The FIC region assigned to each data group consists of one FIC segment.

Herein, each of the FIC segments is interleaved in sub-frame units. For example, RS-

encoding and SCCC encoding processes are applied to the RS frame data, and RS

encoding and PCCC encoding processes are applied to the FIC data. Also, as well as

the FIC data, the RS encoding and PCCC encoding processes are applied to the TPC

data. More specifically, (187+P,187)-RS encoding process is applied to the RS frame

data, (51,37)-RS encoding process is applied to the FIC data, and (18,1O)-RS encoding

process is applied to the TPC. Herein, P is the number of parity bytes.

[470]

[471] A Service Map Table (SMT)

[472] Next, signaling information of NRT services transmitted through the IP datagram in

the RS frame of FIG. 2 1 will be described. Hereinafter, the SMT, which is one type of

signaling information, will be described.

[473] FIGs. 24 and 25 is views showing the bitstream syntax of an SMT configured

according to an embodiment of the present invention.

[474] In FIGs. 24 and 25, shown an example that the SMT is written in an MPEG format,

by which the present invention is non-limited. Alternatively, the SMT can be defined

in a different format.

[475] The SMT describes service information and IP access information in an ensemble in

which the SMT is transmitted, and also provides broadcast stream information of a

service using Transport_Stream_ID which is an identifier of a broadcast stream to

which each service belongs. The SMT according to the present embodiment contains

description information of each mobile service in a single MH ensemble, and other

supplementary information may be contained in a descriptor section.

[476] Referring to FIGs. 24 and 25, an SMT section may be transmitted in a state of being

included in an RS frame in an IP stream format. In this case, the RS frame decoders of

the below-described receiver decode an input RS frame and output the decoded RS

frame to RS frame handlers. Each of the RS frame handlers divides the input RS frame

into rows, configures an MH TP, and outputs the MH TP to an MH TP handler.

[477] An example of the fields that may be transmitted through the SMT will now be

described.

[478] A table_id file is an 8-bit unsigned integer number that indicates the type of table



section being defined in Service Map Table (SMT).

[479] A section_syntax_indicator field (1-bit) shall be set to '0' to always indicate that this

table is derived from the short form of the MPEG-2 private section table.

[480] A private_indicator field (1-bit) shall be set to ' 1' .

[481] A section_length field (12-bit) specifies the number of remaining bytes this table

section immediately following this field. The value in this field shall not exceed 4093

(OxFFD').

[482] A table_id_extension field (16-bit) is table-dependent. It shall be considered to be

logically part of the table_id field providing the scope for the remaining fields. Herein,

the table_id_extension field may include a SMT_protocol_version field.

[483] A SMT_protocol_version field is an 8-bit unsigned integer field whose function is to

allow, in the future, this SMT to carry parameters that may be structured differently

than those defined in the current protocol. At present, the value for the

SMT_protocol_version shall be zero. Non-zero values of SMT_protocol_version may

be used by a future version of this standard to indicate structurally different tables.

[484] An ensemble_id field is an 8-bit unsigned integer field in the range 0x00 to 0x3F

shall be the Ensemble ID associated with this MH Ensemble. The value of this field

shall be derived from the parade_id carried from the baseband processor of MH

physical layer subsystem, by using the parade_id of the associated MH Parade for the

least significant 7 bits, and using '0' for the most significant bit when the MH

Ensemble is carried over the Primary RS frame, and using ' 1' for the most significant

bit when the MH Ensemble is carried over the Secondary RS frame.

[485] A version_number field (5 bits) represents version number of the SMT.

[486] A current_next_indicator field is a one-bit indicator, which when set to '1' shall

indicate that the Service Map Table sent is currently applicable. When the bit is set to

O', it shall indicate that the table sent is not yet applicable and will be the next table to

become valid. This standard imposes no requirement that next tables (those with

current_next_indicator set to O') must be sent. An update to the currently applicable

table shall be signaled by incrementing the version_number field.

[487] A section_number field (8-bit) shall give the section number of this NRT Service

Signaling table section. The section_number of the first section in an NRT Service

Signaling table shall be 'OxOO'. The section_number shall be incremented by 1 with

each additional section in the NRT Service Signaling table.

[488] A last_section_number field (8-bit) shall give the number of the last section (i.e., the

section with the highest section_number) of the Service Signaling table of which this

section is a part.

[489] A num_services field (8 bit) specifies the number of services in this SMT section.

[490] According to one embodiment of the present invention, the NST provides in-



formation for a plurality of components using a 'for' loop. Field information related to

each service is provided as follows.

[491] A service_id is a 16-bit unsigned integer number that shall uniquely identify this M/

H Service within the scope of this MH Broadcast. The MH_service_id of a service

shall not change throughout the life of the service. To avoid confusion, it is rec

ommended that if a service is terminated, then the MH_service_id for the service

should not be used for another service until after a suitable interval of time has elapsed.

[492] A multi_ensemble_service field is a two-bit enumerated field that shall identify

whether the M/H Service is carried across more than one M/H Ensemble. Also, this

field shall identify whether or not the M/H Service can be rendered only with the

portion of M/H Service carried through this M/H Ensemble.

[493] A MH_service_status field is a 2-bit enumerated field that shall identify the status of

this M/H Service. The most significant bit shall indicate whether this M/H Service is

active (when set to '1') or inactive (when set to O') and the least significant bit shall

indicate whether this M/H Service is hidden (when set to '1') or not (when set to O').

Hidden services are normally used for proprietary applications, and ordinary receiving

devices should ignore them.

[494] A SP_indicator field (1-bit) indicate, when set, that service protection is applied to at

least one of the components needed to provide a meaningful presentation of this M/H

Service.

[495] A short_service_name_length field is a three-bit unsigned integer that shall indicate

the number of byte pairs in the short_service_name field. This value is shown as m in

the No. of Bits column for the short_service_name field. When there is no short name

of this M/H service, the value of this field shall be O'.

[496] A short_service_name field is the short name of the M/H Service, each character of

which shall be encoded. When there is an odd number of bytes in the short name, the

second byte of the last of the byte pair per the pair count indicated by the

short_service_name_length field shall contain 'OxOO'.

[497] A MH_service_category field is a 6-bit enumerated type field that shall identify the

type category of service carried in this M/H Service as defined in Table 5. When the

value of this field is set to the value which is indicated Informative only, the value of

this field shall be treated as an informative description to the category of service, and

the receiver is required to examine the component_level_descriptors() of the SMT-MH

to identify the actual category of service carried through this M/H Service. For services

that have a video and/or audio component, they shall have an NTP timebase

component.

[498] Table 5



[Table 5]

[Table ]

If the value of the field is, for example, 'OxOE', it can be seen that the mobile service

is a mobile NRT service. Accordingly, the receiver determines that the mobile service

is an NRT service if the value of the MH_service_category field is 'OxOE' and, as a

result, should check the component_descriptor of a component level containing in

formation about a FLUTE session in which the identified NRT service is transmitted.

In the checking of component_descriptor, if the value of the componentjype field in

the descriptor is '38', information about the FLUTE session received by component

data is extracted.



[500] A num_components field (5-bit) specifies the number of IP stream components in

this M/H Service.

[501] An IP_version_flag field is a 1-bit indicator, which when set to 0 shall indicate that

source_IP_address, MH_service_destination_IP_address, and

component_destination_IP_address fields are IPv4 addresses. The value of 1 for this

field is reserved for possible future indication that source_IP_address,

MH_service_destination_IP_address, and component_destination_IP_address fields

are for IPv6. Use of IPv6 addressing is not currently defined.

[502] A source_IP_address_flag field is a 1-bit Boolean flag that shall indicate, when set,

that a source IP address value for this M/H Service is present to indicate a source

specific multicast.

[503] An MH_service_destination_IP_address_flag field is a 1-bit Boolean flag that

indicates, when set to 1, that a MH_service_destination_IP_address value is present, to

serve as the default IP address for the components of this M/H Service.

[504] A source_IP_address field shall be present if the source_IP_address_flag is set to 1

and shall not be present if the source_IP_address_flag is set to 0. If present, this field

shall contain the source IP address of all the IP datagrams carrying the components of

this M/H Service. The conditional use of the 128 bit-long address version of this field

is to facilitate possible use of IPv6 in the future, although use of IPv6 is not currently

defined.

[505] An MH_service_destination_IP_address field shall be present if the

MH_service_destination_IP_address_flag is set to 1 and shall not be present if the

MH_service_destination_IP_address_flag is set to 0. If this

MH_service_destination_IP_address is not present, then the

component_destination_IP_address field shall be present for each component in the

num_components loop. The conditional use of the 128 bit-long address version of this

field is to facilitate possible use of IPv6 in the future, although use of IPv6 is not

currently defined.

[506] According to one embodiment of the present invention, the SMT provides in

formation for a plurality of components using a 'for' loop.

[507] An essential_component_indicator field is a one-bit indicator which, when set to 1,

shall indicate that this component is an essential component for the M/H Service.

Otherwise, this field indicates that this component is an optional component.

[508] A component_destination_IP_address_flag field is a 1-bit Boolean flag that shall

indicate, when set to 1, that the component_destination_IP_address is present for this

component.

[509] A port_num_count field shall indicate the number of destination UDP ports a s

sociated with this UDP/IP stream component. The values of the destination UDP port



numbers shall start from the component_destination_UDP_port_num field and shall be

incremented by one, except in the case of RTP streams, when the destination UDP port

numbers shall start from the component_estination_UPD_port_num field and shall be

incremented by two, to allow for the RTCP streams associated with the RTP streams.

[510] A component_destination_UDP_port_num field (16-bit unsigned integer) represents

the destination UDP port number for this UDP/IP stream component. For RTP streams,

the value of component_estination_UDP_port_num shall be even, and the next higher

value shall represent the destination UDP port number of the associated RTCP stream.

[511] A component_destination_IP_address field shall be present if the

component_destination_IP_address_flag is set to 1 and shall not be present if the

component_destination_IP_address_flag is set to 0. When this field is present, the des

tination address of the IP datagrams carrying this component of the MH Service shall

match the address in this field. When this field is not present, the destination address of

the IP datagrams carrying this component shall match the address in the

MH_service_destination_IP_address field. The conditional use of the 128 bit- long

address version of this field is to facilitate possible use of IPv6 in the future, although

use of IPv6 is not currently defined.

[512] A num_component_level_descriptors field (4 bit) specifies the number of component

level descriptors for this component.

[513] A component_level_descriptor() field may have one or more descriptors providing

additional information for this IP stream component, may be included.

[514] A num_MH_service_level_descriptors field (4 bit) specifies the number of service

level descriptors for this service.

[515] An MH_service_level_descriptor() has Zero or more descriptors providing additional

information for this M/H Service, may be included.

[516] A num_ensemble_level_descriptors field (4 bit) specifies the number of ensemble

level descriptors for this ensemble.

[517] An ensemble_level_descriptor() is zero or more descriptors providing additional in

formation for the M/H Ensemble which this SMT-MH describes, may be included.

[518] The Source_IP_address becomes a source IP address of the same server for

transmitting all the channels of the FLUTE session if the service is an NRT service.

[519] The MH_service_destination_IP_Adress is signaled if a destination IP address

having the session level of this FLUTE session is present.

[520] The component may be mapped to a channel in the FLUTE session, and a separate

destination IP address (different from an IP address signaled in the session units) may

be signaled through component_destination_IP_address according to channels. In

addition, a destination port number may be signaled through

component_destination_UDP_port_num, and the destination port number started from



component_destination_UDP_port_num may be further specified through

port_num_count.

[521]

[522] A Mobile NRT service signaling architecture

[523] The signaling of information about individual M/H NRT content items is done at two

levels: First, the File Delivery Table (FDT) of the FLUTE sessions used to deliver the

items lists all the content items and gives their sizes, data types, and other information

relevant to the acquisition of the items. Second, the OMA BCAST Service Guide (SG)

gives more detailed descriptive information about the items and their delivery

schedules).

[524]

[525] An NRT component descriptorO

[526] The contents included the NRT service is transmitted via FLUTE session. In this

case, information related to the FLUTE session is signaled as follows by access in

formation in the SMT.

[527] Yet, NRT_component_descriptor() in a mobile service environment has the structure

similar to NRT_component_descriptor in a fixed service environment. The above-

mentioned descriptions will be cited for the descriptions of the same parts and dif

ferences will be mainly described in the following description.

[528] The FDT of the FLUTE sessions used to deliver the items lists all the content items

and gives their sizes, data types, and other information relevant to the acquisition of the

items.

[529] For example, the receiver may configure and display a service guide using an OMA

BCAST SG. The receiver acquires information for accessing a FLUTE session in

which content selected from the displayed service guide is transmitted. In addition, the

receiver receives a file by mapping information about the transmitted file through the

file information (FDT) in the accessed FLUTE session based on the access information

acquired from the SMT and content identifier of the OMA BCAST SG. The content

identifier of the OMA BCAST SG may contain globalContentID for globally and

uniquely identifying a content item using XML or NRT_content_id which is separately

defined in association with an NRT service, and conversion thereof is necessary for

mapping with the file information in the FLUTE session, which is the value of a binary

type. The conversion process will be described in detail later and will be omitted

herein.

[530] In order to signal the FLUTE session, parameters are necessary. Such parameters

include necessary parameters and parameters which are selectively necessary in as

sociation with the FLUTE session. First, the necessary parameters include a "source IP

address" parameter, a "number of channels in the session" parameter, a "destination IP



address and port number for each channel in the session" parameter, a "Transport

Session Identifier (TSI) of the session" parameter and a "start time and end time of the

session" parameter, and the parameters which are selectively necessary in association

with the FLUTE session include an "FEC object transmission information" parameter,

a "some information that tells receiver in the first place, that the session contains files

that are of interest", and a "bandwidth specification" parameter.

[53 1] The "number of channels in the session" parameter may be explicitly provided or

may be obtained by summing the number of streams configuring the session. Among

the parameters, the "start time and end time of the session" parameter may be signaled

through the SMT suggested by the present invention, and the "source IP address"

parameter, the "destination IP address and port number for each channel in the session"

parameter, the "Transport Session Identifier (TSI) of the session" parameter and the

"number of channels in the session" parameter may be signaled through

session_description_descriptor.

[532]

[533] An NRT component data descriptor for the Mobile NRT service

[534] If the value of the componentjype field in the descriptor is '38', information about

the FLUTE session received by component data is extracted. Yet,

NRT_component_descriptor() in a mobile service environment has the structure

similar to NRT_component_descriptor in a fixed service environment. The above-

mentioned descriptions will be cited for the descriptions of the same parts and dif

ferences will be mainly described in the following description.

[535] The parameters are signaled by the FLUTE component data bytes. Accordingly,

required information is provided to receive the FLUTE session. In this case, the FDT is

received through the received FLUTE session. Moreover, information related to all

files transferred through the FLUTE session is acquired the received FDT. Therefore,

the file can be received based on the acquired information.

[536] In this case, the NRT component descriptor may be transferred through component

level descriptor loop in the SMT. Although there are a plurality of the FLUTE channel

is, the TSI, the session_start_time, session_end_time and the like as parameters of the

session level can be signaled by one time. At this time, NRT component descriptor can

be transmitted through the component_level_descriptor loop in one component among

a plurality of a channel component.

[537]

[538] A Relationship among M/H service. FLUTE session and NRT service

[539] FIG. 26 is a view explaining a relationship among an M/H service, a FLUTE session

and an NRT service according to the present invention.

[540] The M/H services include one or more M/H components. The FLUTE session cor-



responds to an MH service component. And a relationship between the FLUTE session

and the MH service component is defined through MH_component_descriptor. In

addition, a single M/H NRT service contains multiple FLUTE sessions and each of the

FLUTE sessions contains multiple FLUTE channels. The MH component may be

defined by a single destination IP address and a single UDP port number. For example,

an MH NRT service A includes a FLUTE session 1, the FLUTE session 1 is indicated

by TSI 1 information of an MH component 1 and an MH component 2 of the MH

services. In addition, an MH NRT service B contains FLUTE sessions 2 and 3. The

FLUTE session 2 is indicated by TSI 2 information of an MH component 3 and an MH

component 4 of the MH services, and the FLUTE session 3 is indicated by TSI 3 in

formation of an MH component 5.

[541]

[542] A method for processing additional information related to a service or a content in

the NRT service

[543] Embodiments for a method of processing the NRT service in a receiver according to

the present invention are explained in the following description. In this case, the NRT

service may include additional information related to the service or the content. And,

the additional information related to the service or the content may include logo in

formation, icon information and so on (hereinafter, for convenience of description,

'logo').

[544] Moreover, with the exception of specially defined cases, the NRT service according

to the present invention may be transceived (transmitted and received) by the above-

mentioned fixed NRT service method and mobile NRT service method.

[545] Regarding the present invention, information related to the NRT service may be

transceived using a variety of methods. In this case, the information related to the NRT

service may include additional information related to the service or the content.

Moreover, the service or the content may be currently announced in the receiver. The

information related to the NRT service can be transceived by being defined as a pre

defined program information table. If the information is included in the pre-defined

program information table, the information may be defined in a descriptor format

transmitted along with the corresponding program information table. At this time, the

first embodiment can be applicable a fixed NRT service and a mobile NRT service. In

the following description, the pre-defined program information table will be referred to

as a service map table (SMT) in a mobile service environment for simplicity. And,

also, the descriptor may use a descriptor of service level of the SMT. Yet, it is u n

derstood that the same principle is also applicable to a fixed service environment.

[546]

[547] A download image descriptor in the SMT



[548] FIG. 27 is an exemplary diagram for a bit-stream syntax of a descriptor included in

the SMT according to the present invention. In the following description, the descriptor

will be referred to as download_image_descriptor (hereinafter, 'DID'), for simplicity.

Yet, the present invention will not be limited to the example given herein. For instance,

the DID is included in a service level descriptor loop within the SMT.

[549] Fields for configuring the DID are explained as follows. FIG. 27 shows an example

of the DID being written in an MPEG format, the present invention will not be limited

to the example given herein. And, therefore, the DID can be defined in a different

format.

[550] A descriptor_tag field has a value of 'OxTBD' to identify the DID.

[55 1] A descriptor_length field represents a length of this descriptor.

[552] A download_image_type field identifies a usage type of an image downloaded

through the NRT service.

[553] FIG. 28 is an exemplary diagram for information related to the

download_image_type field.

[554] Referring to the FIG. 28, the usage type or a format type of the image downloaded

through the NRT service may include a broadcaster logo, a channel change image, a

channel logo, a background image, a joint photographic coding group (JPG), a

graphics interchange format (GIF), a beep media player (BMP) and so on.

[555] At this time, if a value of the download_image_type field is set to '000', there is the

broadcaster logo which is the usage type of the image downloaded through the NRT

service. In this case, the broadcaster logo can be used to an ensemble level. If a value

of the download_image_type field is set to '001', there is the channel change image

which is the usage type of the image downloaded through the NRT service. In this

case, the channel change image can be used to a service level. If a value of the

download_image_type field is set to '010', there is the channel logo which is a type of

being used the image downloaded through the NRT service. In this case, the channel

logo can be used to a service level. If a value of the download_image_type field is set

to '100', there is the JPG which is a format type of being used the image downloaded

through the NRT service. If a value of the download_image_type field is set to '101',

there is the GIF which is a format type of being used the image downloaded through

the NRT service. If a value of the download_image_type field is set to ' 110', there is

the BMP which is a format type of being used the image downloaded through the NRT

service. In this case, if a value of the download_image_type field is any one of '100',

' 101 ' and '110', the image can be used to a service level or a component level.

[556] A content_id field includes an identifier for identifying a content related to corre

sponding downloaded image.

[557] A download_path_length field represents a length of the following the



download_path field.

[558] A download_path_type field identifies a type of a path to download an image. The

type of the path, for example, is divided four types. Moreover, the path is specified to

download the image using a text in accordance with each type.

[559] A download_path field represents the real text in accordance with the

download_path_type field.

[560] FIG. 29 is an exemplary diagram for specifying the download_path_type field and

the download_path field according to the present invention, and FIG. 30 is an

exemplary diagram for representing a download path of an image downloaded through

a FLUTE session according to the present invention.

[561] Referring to the FIG. 29, if a value of the download_path_type field is set to OO', the

image may be downloaded through a specific uniform resource locator (URL) (e.g.,

http://xxx.xxx.xx.xx (string)).

[562] If a value of the download_path_type field is set to Ol', the image may be

downloaded through a DSM-CC (e.g.,

dsmcc://ensemble_id/ipaddr:port/dsi_name_descriptor/dii_name_descriptor (string)).

[563] If a value of the download_path_type field is set to ' 10', the image may be

downloaded through a FLUTE session (e.g.,

flute://ensemble_id/ipaddr:port/FDT_URI_Descriptor (string)). Referring to the FIG.

30, the FDT_URI_descriptor may represent a URI value related to location information

of the image. Accordingly, the receiver identifies an image downloaded through the

FLUTE sesseion based on the value of the FDT_URI.

[564] If a value of the download_path_type field is set to ' 11 ' , the image may be

downloaded through a specific table.

[565] In the following embodiments, a receiver, for example, receives and processes the

additional information.

[566] FIG. 3 1 is an exemplary flowchart for processing additional information related to

the announced service or content included the NRT service according to the present

invention. In this case, the flowchart is specified refer to the FIG. 4 and 19.

[567] 1. In order to receive additional information relevant to the service or the content, a

receiver accesses a service signaling channel (SSC) via the stream component handler

or the IP module and then receives a SMT section to receive the additional information

related to the announced service or the announced content. In accessing the SSC, as

mentioned in the foregoing description, the receiver is able to use a well-known IP

address and a well-known UDP port number.

[568] 2. The receiver receives and parses SMT section data received via the service

signaling section buffer/parser 217/123. First of all, the receiver identifies the received

service based on the parsed SMT section data. At this time, the receiver is able to



determine, for example, whether or not a received service is an NRT service based on

the MH_service_category field in the parsed SMT via the service manager 122/228 or

the NRT service manager 229.

[569] 3. If the corresponding service is an NRT service as a result of the determination in

the above step 2 through the service manager 122/228 or the NRT service manager

229, the receiver parses the DID from the service level descriptor loop in the parsed

SMT.

[570] 4. The receiver identifies a type of the image data and a format type of the image data

based on the download_image_type field in the parsed DID. In this case, the image

data can be transmitted through an NRT service. At this time, the type of the image

data, for example, may include a logo, a background image and so on, shown by FIG.

29. Moreover, the image file format, for example, may include the JPG, the GIF, the

BMP, and so on, shown by FIG. 29.

[571] 5. Because the image data may be received along with A/V data transmitted through

the same NRT service, the receiver shall identify the image data in the NRT service. In

this case, the receiver can use an identifier for identifying the image data based on the

parsed DID. For instance, referring to the FIG. 29, the receiver uses the FDT_URI in

formation received through the download_path field in the parsed DID or the

content_id information for identifying the image data from the A/V data file within the

received service.

[572] 6. The receiver can extract FLUTE session information for receiving the image data

through the parsed SMT, receive the image data from the accessed FLUTE session

based on the extracted FLUTE session information and store the received image data at

file storage unit 163/225. In this case, the receiver may receive and store the image

data using FLUTE session information specified by the download_path field in the

parsed DID.

[573] 7. The receiver controls to output the stored image data through an On Screen

Display (OSD) or a User Interface (UI) when the A/V data received through the corre

sponding service is reproduced. For instance, the corresponding logo image is

uploaded when the NRT service or MH service having the service_id matched with the

service_id of the corresponding logo image is received. In this case, the logo image

may be outputted when the NRT service is reproduced. Or the logo image may be

outputted when the real time service is reproduced.

[574]

[575] A download image descriptor in the NRT Content Table NCT

[576] In the following description, the download_image_descriptor in the NCT has the

structure similar to the DID in FIG. 27. The above-mentioned descriptions in FIGs. 27

to 30 will be cited and omitted herein.



[577] Yet, in the second embodiment, a case of defining information related to the NRT

service including additional information associated with announced content into a de

scriptor format of a pre-defined program information table and then of transceiving the

defined descriptor by having the descriptor included in the program information table

will be described in detail. In this case, the present embodiment is applicable to a fixed

NRT service. Herein, the program information table includes the NCT in a fixed en

vironment for simplicity. And, also, the descriptor may use a descriptor on a content

level of the NCT.

[578] In the following embodiments, for example, a receiver receives and processes the ad

ditional information related to the announced content.

[579] FIG. 32 is an exemplary flowchart for processing additional information related to an

announced content included in the NRT service according to the present invention. In

this case, the flowchart is specified refer to the FIG. 4 and 19.

[580] 1. For instance, referring to FIG. 9, in order to receive the additional information

relevant to the announced content, a receiver extracts PIDs and receives signaling data

including the additional information based on the extracted PIDs. In this case, the

signaling information may be an NCT. And, the additional information, for example,

includes web information related to the advanced electronic program guide (EPG).

[581] 2. The receiver receives and parses NCT section data received via the service

signaling section buffer/parser 217/123. In this case, the receiver parses the DID from

the content level descriptor loop in the parsed NCT.

[582] 3. The receiver reads the download_path field in the parsed DID. And, the receiver

extracts URL information from the read download_path field. In this case, the receiver,

for example, can be aware that download_path field includes the URL information if a

value of the download_path field is set to OO'.

[583] 4. The receiver can connect an internet protocol (IP) based on the extracted URL in

formation and receive the additional information related to the announced corre

sponding content through the connected IP. In this case, the additional information

may include the logo image, the poster, and so on.

[584] In the above-mentioned second embodiment, the additional information related to the

announced content is received through the connected IP based on the extracted URL

information. The present invention is particularly efficient to transmit (enough) detail

information related to the announced content when the bandwidth is not sufficient.

Herein, according to the prevent invention, a transmission side only provides URL in

formation of the additional information related to the announced content and the

reception side can receive the additional information related to the announced content

through the connected IP based on the provided URL information from the

transmission side.



[585] FIGs. 33 and 34 are an exemplary diagram being displayed logo related to the

received service or content according to the present invention.
[586] In this case, the FIG. 33 shows a logo for the announced NRT service. And, the FIG.

34 shows a logo for the announced content. At this time, the logo in the FIG. 34, for

example, is a logo image of a real A/V data.

[587] Referring to the FIGs. 33 and 34, the logo may be displayed at a specific location in

the screen. For instance, the location of the displayed logo is an upper end of a right

side in the screen. Yet, the present invention will not be limited to the location. Herein,

according to the present invention, the receiver can display the logo along with the

announced service or content.

[588] It will be apparent to those skilled in the art that various modifications and variations

can be made in the present invention without departing from the spirit or scope of the

inventions. Thus, it is intended that the present invention covers the modifications and

variations of this invention provided they come within the scope of the appended

claims and their equivalents.

Mode for the Invention
[589] Meanwhile, the mode for the embodiment of the present invention is described

together with the 'best Mode' description.

Industrial Applicability
[590] The embodiments of the method for processing additional information related to the

announced service or content in the NRT service and the broadcast receiver according

to the present invention can be used in the fields of broadcasting and communication.



Claims
[1] A method of providing a Non-Real Time (NRT) service in a broadcasting

receiver, the method comprising:

receiving a service map table (SMT) and a first descriptor through a service

signaling channel;

identifying an image identifier and an image type of an image for an NRT

service based upon the first descriptor;

receiving the image via a flute session; and

displaying the image when corresponding service is played, wherein the image is

logo or icon data for the NRT service.

[2] The method of claim 1, further comprising:

connecting a service signaling channel;

parsing the received SMT and the first descriptor;

determining whether a service is the NRT service based upon the parsed SMT;

and

storing the received image.

[3] The method of claim 2, wherein the NRT service includes a mobile NRT service.

[4] The method of claim 2, wherein the descriptor is included in the service level de

scriptor loop of the SMT.

[5] The method of claim 4, wherein the descriptor includes a first field identifying an

address to receive the image.

[6] The method of claim 1, wherein the image type of the image includes at least one

of images like a broadcaster logo, a channel change image, a channel logo, a

background image, and further includes at least one of image format like a JPG,

a GIF and a BMP.

[7] The method of claim 1, wherein the additional information is identified based

upon a content identifier related to the image.

[8] The method of claim 1, wherein the flute session is accessed based upon any one

of the received SMT and the received first descriptor.

[9] A method of providing a Non-Real Time (NRT) service in a broadcasting

receiver, the method comprising:

receiving a first signaling information;

parsing a descriptor including uniform resource locator (URL) information ref

erencing a content or a service based upon the first signaling information;

accessing the URL information; and

receiving additional information related to the content or the service.

[10] The method of claim 8 further comprises storing the received additional in-



formation related to corresponding content.

[11] The method of claim 12 further comprises determining whether the descriptor is

included in the parsed first signaling information.

[12] The method of claim 10, wherein the NRT service includes a fixed NRT service.

[13] The method of claim 10, wherein the first signaling information includes an NRT

content table (NCT).

[14] The method of claim 12, wherein the descriptor is included in the content level

descriptor loop of the NCT.

[15] The method of claim 13, wherein the additional information is at least one of an

additional logo image, an additional poster and an additional file related to the

announced content.

[16] A broadcasting receiver, comprising:

a receiving unit for receiving a service map table (SMT) and a first descriptor

through a service signaling channel;

a controller for controlling to determine whether a service is the NRT service

based upon the parsed SMT and identify an image identifier and an image type

of an image for a Nor-Real Time (NRT) service based upon the first descriptor;

an accessing unit for receiving the image via a flute session; and

a display unit for displaying the image when corresponding service played,

wherein the image is logo or icon data for the NRT service.

[17] The broadcasting receiver of claim 16 further comprises a storage unit for storing

the received image.

[18] The broadcasting receiver of claim 16, wherein the controller controls to identify

an address to receive the image.

[19] A broadcasting receiver, comprising:

a first receiving unit for receiving a first signaling information;

a controller for controlling to parse a descriptor including uniform resource

locator (URL) information referencing a content or a service based upon the

parsed first signaling information;

an accessing unit for accessing the URL information;

a second receiving unit for receiving additional information related to the content

or the service; and

a display unit for outputting the received additional information in connection

with the corresponding content.

[20] The broadcasting receiver of claim 19 further comprises a storage unit for

receiving the received the additional information.
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