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DIGITAL BROADCAST TRANSMISSION DEVICE 
AND METHOD THEREOF, AND DIGITAL 
BROADCAST RECEPTION DEVICE AND 

METHOD THEREOF 

TECHNICAL FIELD 

0001. This invention relates to a digital broadcasting 
transmission apparatus and a method therefor, and a digital 
broadcasting reception apparatus and a method therefor, for 
providing a digital broadcasting Service using broadcasting 
satellites, terrestrial waves, CATV networks, the Internet, 
etc., and more particularly to a digital broadcasting trans 
mission apparatus and a method therefor, and a digital 
broadcasting reception apparatus and a method therefor, 
having capability of transmitting/receiving programs using 
auxiliary transmission channels in addition to capability of 
transmitting/receiving programs using ordinary transmis 
Sion channels. This invention further relates to a digital 
broadcasting transmission apparatus and a method therefor, 
and a digital broadcasting reception apparatus and a method 
therefor, intended for a storage-type digital broadcasting 
reception apparatus having Storage/reproduction capability. 

BACKGROUND ART 

0002 FIG. 8 and FIG. 9 are processing block diagrams 
of a conventional digital broadcasting transmission appara 
tus and a method therefor, and a digital broadcasting recep 
tion apparatus and a method therefor, complying with, for 
example: ASSociations of Radio Industries and Businesses, 
“Receiver for BS Digital Broadcasting Standard (ARIB 
STD-B21, Version 1.1), pp. 3-4, FIG. 3-1 and FIG. 3-2 
(enacted on Mar. 29, 2000). 
0003) In FIG. 8, reference numeral 11 designates a 
multiplexing Section; 12 a Scrambling Section; 13 a trans 
mission processing Section; and 14 a timing information 
generating Section. 
0004. In FIG. 9, reference numeral 21 designates a 
reception processing Section; 22 a descrambling Section; 23 
a demultiplexing Section; 24 an information Source decod 
ing/reproducing Section; and 25 a Synchronization managing 
Section. 

0005 Processing on the transmitting side in the conven 
tional digital broadcasting transmission apparatus will now 
be described with reference to FIG. 8. 

0006. In the multiplexing section 11, coded bit sequences 
101 of image, Voice and other data are multiplexed to 
generate a multiplexed bit Sequence 103. At this point, 
timing information 102 Such as decode timing, combination 
timing and presentation timing for a coding unit of image or 
voice (for example, an image frame for image, and a voice 
processing frame for voice) is generated in the timing 
information generating Section 14 and multiplexed together. 
In the Scrambling Section 12, the multiplexed bit Sequence 
103 is scrambled to generate a scrambled bit sequence 104. 
In the transmission processing Section 13, the Scrambled bit 
Sequence 104 is Subjected to processing Such as FEC (for 
ward error correction), energy dispersal, convolutional cod 
ing, construction of transmission frames, and modulation to 
generate a transmission bit Sequence 105, which is delivered 
on a transmission path. 
0007. The conventional digital broadcasting reception 
apparatus will be described with reference to FIG. 9. 
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0008. In the reception processing section 21, the trans 
mission bit sequence 105 is received and subjected to 
processing Such as demodulation, reconstruction of trans 
mission frames, Viterbi decoding, energy reverse dispersal 
and error correction to reproduce the Scrambled bit Sequence 
104. In the descrambling section 22, the scrambled bit 
Sequence 104 is Subjected to descrambling to reproduce the 
multiplexed bit sequence 103. In the demultiplexing section 
23, the coded bit sequences 101 of image, voice and the like 
constituting a Selected program, and the timing information 
102 are separated from among programs multiplexed in the 
multiplexed bit sequence 103. In the synchronization man 
aging Section 25, the decode timing and presentation timing 
of a coding unit in each coded bit Sequence are determined 
on the basis of the Separated timing information 102, and are 
inputted as a reproduction control Signal 106 to the infor 
mation Source decoding/reproducing Section 24. In the infor 
mation Source decoding/reproducing Section 24, individual 
coded bit Sequences are decoded and Synchronously repro 
duced according to the reproduction control Signal 106. 
0009. In addition, FIG. 10 is a processing block diagram 
of a conventional digital broadcasting transmission appara 
tus and a digital broadcasting reception apparatus disclosed 
in, for example, JP 2001-136496 A. 
0010. In FIG. 10, reference numeral 31 designates a 
broadcasting Station; 32 image data distributing means, 33 
data distributing means, 34 a receiving equipment, 35 image 
data confirming means; 36 data calling means; 37 and 38 
buffers, 39 Synchronizing means, 40 image data displaying 
means, and 41 data processing means. 
0011. In the digital broadcasting transmission apparatus 
and the digital broadcasting reception apparatus disclosed in 
JP 2001-136496 A, the broadcasting station 31 distributes 
image data and data Separately. In the receiving equipment 
34, both of the data are synchronously reproduced on the 
basis of Synchronization information (comprised of a name 
of data to be Synchronized with the image, an application 
name, a data size, and a processing running time) which is 
Sent with the image data. In addition, a domestic Server is 
located between the broadcasting Station 31 and the receiv 
ing equipment 34. The domestic Server temporarily Stores 
the image data and the data, and then Synchronously repro 
duces both of the databased on Synchronization information 
(comprised of a name of data to be Synchronized with the 
image, an application name, a data size, and a processing 
running time). 
0012 However, the above processing was performed in 
the conventional digital broadcasting transmission apparatus 
and the digital broadcasting reception apparatus shown in 
FIG. 10. As a form of reproducing a content (i.e., program) 
on the receiving Side, a transmission bit Sequence Sent from 
one transmission channel was received to Synchronously 
reproduce image, Voice and the like constituting the content. 
0013 In addition, in the digital broadcasting transmission 
apparatus and the digital broadcasting reception apparatus 
shown in FIG. 10, the broadcasting station 31 distributed 
image data and data separately, but distributed Voice data on 
the same transmission channel of the image data, as in the 
conventional examples shown in FIG. 8 and FIG. 9. For 
intermittently distributed data, Synchronous reproduction 
with image could be achieved in this manner. However, in 
the case of distributing continuously distributed Voice data 
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on a transmission channel different from that for image data, 
it is inconvenient to perform decoding/reproduction by 
referring to Synchronization information carried on the 
transmission channel different from that for the voice data in 
View of real-time and continuous processing. It was there 
fore difficult to realize a multi-language broadcasting Service 
which Substitutes a voice portion distributed on a certain 
transmission channel for Voice distributed on another trans 
mission channel or for Voice received and Stored in advance, 
and reproduces it. 

DISCLOSURE OF THE INVENTION 

0.014. This invention has been made to eliminate the 
above problems. An object of the invention is to transmit a 
part of contents layered according to importance level, 
quality, and error tolerance level on different transmission 
channels, and on the receiving Side, to receive the part of 
contents to achieve combined reproduction and Synchronous 
reproduction. 

0.015. Another object of the invention is to transmit in 
advance a part of contents layered according to content 
properties Such as importance level, quality, and error tol 
erance on different transmission channels, and on the receiv 
ing Side, to achieve combined reproduction and Synchronous 
reproduction thereof. 
0016. Another object of the invention is to transmit, or to 
transmit in advance, a plurality of contents constituting one 
program on different transmission channels, and on the 
receiving Side, to achieve Synchronous reproduction thereof. 
0.017. Another object of the invention is to achieve syn 
chronous reproduction of contents being received in real 
time and Stored contents. 

0.018. In order to attain the above-mentioned objects, 
according to the present invention, a digital broadcasting 
transmission apparatus includes: timing information gener 
ating means for providing timing information indicating 
processing timing of received contents on a reception appa 
ratus Side; and content transmission means for transmitting 
respective contents and the timing information for the 
respective contents on a plurality of transmission channels, 
and is characterized in that the content transmission means 
allocates a transmission channel to each layer of contents 
layered according to content properties Such as importance 
level, quality, and error tolerance, or allocates a transmission 
channel to each of a plurality of contents constituting one 
program, to provide transmission. 
0019. In particular, with the content transmission means, 
the digital broadcasting transmission apparatus is character 
ized in that a part of contents layered according to content 
properties Such as importance level, quality, and error tol 
erance, or a part of a plurality of contents constituting one 
program is transmitted with the timing information gener 
ated in the timing information generating means, on different 
transmission channels, before a program broadcast or after 
a program broadcast. 
0020. In addition, the digital broadcasting transmission 
apparatus is characterized in that the timing information 
generating means generates, as the timing information, 
combination timing information indicating combination tim 
ing for processing units of contents divided into a plurality 
of objects or processing units of layered contents. 
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0021. In addition, the digital broadcasting transmission 
apparatus is characterized in that the content transmission 
means allocates a transmission channel to each layer of 
contents layered according to content properties Such as 
importance level, quality, and error tolerance, or to each of 
a plurality of contents constituting one program, based on a 
degree of congestion of the transmission channels, to pro 
vide transmission. 

0022. In addition, the digital broadcasting transmission 
apparatus is characterized in that when the content trans 
mission means allocates a transmission channel to each layer 
of contents layered according to content properties Such as 
importance level, quality, and error tolerance, or to each of 
a plurality of contents constituting one program, to provide 
transmission, the content transmission means compensates 
for a difference of transmission delay between respective 
transmission channels to provide transmission. 
0023. In addition, the digital broadcasting transmission 
apparatus is characterized in that the content transmission 
means compensates for a difference of transmission delay 
between respective transmission channels based on trans 
mission delay information notified from a receiving Side, to 
provide transmission 
0024. Further, a digital broadcasting transmission method 
is characterized by including: transmitting a part of contents 
layered according to content properties Such as importance 
level, quality, and error tolerance or a part of a plurality of 
contents constituting one program, with timing information 
indicating processing timing at which received contents are 
processed on a receiving Side, before a program broadcast or 
after a program broadcast. 
0025) Further, a digital broadcasting reception apparatus 
is characterized by including: content receiving means for 
receiving contents transmitted on one or more transmission 
channels and timing information indicating processing tim 
ing at which received contents are processed; content repro 
ducing means for reproducing the received contents, and 
Synchronous reproduction control means for providing con 
trol to reproduce contents layered according to content 
properties Such as importance level, quality, and error tol 
erance, or a plurality of contents constituting one program 
while establishing Synchronization between the contents by 
referring to the timing information. 
0026. In addition, the digital broadcasting reception 
apparatus further includes Storage means for Storing the 
received contents, and is characterized in that when the 
Synchronous reproduction control means provides control to 
reproduce contents being received on one or more transmis 
Sion channels while establishing Synchronization between 
the contents by referring to the timing information, the 
Synchronous reproduction control means provides control to 
detect contents related to the contents being received among 
the contents Stored in the Storage means and to reproduce the 
contents while establishing Synchronization between the 
contents being received and corresponding Stored contents 
by referring to the timing information. 
0027. In addition, the digital broadcasting reception 
apparatus is characterized by further including, at a stage 
previous to the content reproducing means, content combin 
ing means for combining the layered contents. 
0028. In addition, the digital broadcasting reception 
apparatus is characterized by further including content 
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reception managing means for requesting transmission of 
contents and information related to the contents. 

0029. In addition, the digital broadcasting reception 
apparatus is characterized in that when the content receiving 
means receives the timing information transmitted via a 
plurality of transmission channels, the content reception 
managing means detects a transmission delay time of each 
transmission channel or a difference of transmission delay 
times between the transmission channels and notifies a 
transmitting Side as transmission delay information. 
0030) Furthermore, a digital broadcasting reception 
method is characterized by including: providing control to 
reproduce contents layered according to content properties 
Such as importance level, quality, and error tolerance, or a 
plurality of contents constituting one program while estab 
lishing Synchronization between the contents by referring to 
the timing information, when contents transmitted on one or 
more transmission channels and timing information indicat 
ing processing timing at which received contents are pro 
cessed are received, and the received contents are repro 
duced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.031 FIG. 1 is a block diagram of a digital broadcasting 
transmission apparatus illustrating an embodiment of this 
invention. 

0.032 FIG. 2 is a block diagram of each content trans 
mission Section 10 of the digital broadcasting transmission 
apparatus illustrating an embodiment of this invention. 
0033 FIG. 3 is a table of content properties stored 
together as additional information when the content is Stored 
in an embodiment of this invention. 

0034 FIG. 4 is a block diagram of a digital broadcasting 
reception apparatus illustrating an embodiment of this 
invention. 

0.035 FIG. 5 is a block diagram of a content receiving 
Section 50 of the digital broadcasting reception apparatus 
illustrating an embodiment of this invention. 
0.036 FIG. 6 is a block diagram of a layered content 
combining and reproducing Section 52 of the digital broad 
casting reception apparatus illustrating an embodiment of 
this invention. 

0037 FIG. 7 is a flow chart illustrating a processing 
procedure when contents being received from transmission 
channels and Stored contents are Synchronously reproduced 
in the digital broadcasting reception apparatus illustrating an 
embodiment of this invention. 

0.038 FIG. 8 is a block diagram of a conventional digital 
broadcasting transmission apparatus. 
0.039 FIG. 9 is a block diagram of a conventional digital 
broadcasting reception apparatus. 
0040 FIG. 10 is a processing block diagram of a con 
ventional digital broadcasting transmission apparatus and a 
digital broadcasting reception apparatus disclosed in JP 
2001-136496 A. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0041 Embodiments of a digital broadcasting transmis 
Sion apparatus and a method therefor, and a digital broad 
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casting reception apparatus and a method therefor according 
to this invention will now be described, respectively. 
0042 Structure and Operation on the Side of the Digital 
Broadcasting Transmission Apparatus 

0043 First the structure and operation on the side of the 
digital broadcasting transmission apparatus will be 
described. 

0044 FIG. 1 is a block diagram of a digital broadcasting 
transmission apparatus illustrating an embodiment accord 
ing to this invention. In FIG. 1, reference numeral 10 
designates a content transmission Section provided for each 
transmission channel, operable as content transmission 
means, for transmitting contents and various timing infor 
mation. Reference numeral 14 designates a timing informa 
tion generating Section operable as timing information gen 
erating means. Reference numeral 16 designates a content 
delivery managing Section operable as content transmission 
means for allocating a transmission channel to each layer of 
contents layered according to content properties Such as 
importance level, quality, and error tolerance or for allocat 
ing a transmission channel to each of a plurality of contents 
constituting one program according to a degree of conges 
tion of the transmission channels, and for determining 
whether the transmission should be performed during a 
program broadcast or before or after the program broadcast. 
Reference numeral 15s designates a Storage Section for 
Storing contents. 

004.5 FIG. 2 is a block diagram of each content trans 
mission Section 10 of the digital broadcasting transmission 
apparatus shown in FIG. 1. In FIG. 2, reference numeral 11 
designates a multiplexing Section for multiplexing coded bit 
Sequences 101; 12 a Scrambling Section for Scrambling a 
multiplexed bit Sequence 103 generated in the multiplexing 
Section 11; and 13 a transmission processing Section for 
applying processing Such as FEC (forward error correction), 
energy dispersal, convolutional coding, and modulation to a 
Scrambled bit Sequence 104 generated in the Scrambling 
Section 12 to generate a transmission bit Sequence 105 and 
for delivering it on each transmission channel. 
0046) Next the operation will be described. 
0047. In this digital broadcasting transmission apparatus, 
the content transmission section 10 is provided for each 
transmission channel. Respective transmission channels are 
allocated to coded bit sequences 101a to 101 in by layering 
the transmission channels according to content properties 
Such as importance level, quality, and error tolerance. Alter 
natively, the coded bit sequences 101 a to 101n are formed 
by allocating each transmission channel to each of a plural 
ity of contents constituting one program. In each content 
transmission section 10, as shown in FIG. 2, these coded bit 
sequences 101a to 101n are multiplexed in the multiplexing 
section 11 to generate the multiplexed bit sequence 103, 
which is scrambled in the scrambling section 12. The 
transmission processing Section 13 applies processing Such 
as FEC, energy dispersal, convolutional coding, and modu 
lation to generate the transmission bit Sequence 105 and 
delivers it on each transmission channel. The coded bit 
Sequences 101 layered according to content properties Such 
as importance level, quality, and error tolerance and divided 
into respective transmission channels for delivery are coded, 
for example, according to the MPEG-4 standard. 
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0.048. On that occasion, in each content transmission 
Section 10 of this digital broadcasting transmission appara 
tuS provided for each transmission channel, each multiplex 
ing section 11 multiplexes timing information 102 with the 
incoming coded bit Sequences 101, where the timing infor 
mation 102 includes decoding timing information, combi 
nation timing information, presentation timing information, 
and reproduction start timing information for the contents, 
and clock information providing a time Scale for each of the 
timing information generated in the timing information 
generating Section 14. 
0049. In addition, the multiplexing section 11 in each 
content transmission section 10 further multiplexes with the 
incoming coded bit Sequences 101, if necessary, a part or all 
of information Such as content property information shown 
in FIG. 3 described below, line quality information, trans 
mission delay information, and line usage condition, pro 
vided via a content delivery control signal 106 from the 
content delivery managing Section 16 etc. 
0050 FIG. 3 shows an example of content property 
information. 

0051) The content property information includes: “ID” 
containing a number which can uniquely identify a content; 
"title' indicating the name of the content; “importance 
level” representing an importance level by a numerical 
value; and “priority” representing a priority at the time of 
transmission by a numerical value. The content property 
information also includes: "error tolerance level” represent 
ing a required degree of error tolerance by a numerical 
value; “media class' indicating a media type, coding Scheme 
and multiplexing Scheme; and “full/partial distinction' con 
taining a flag representing whether the content is a full 
content or a partial content. For example, if the flag of 
“full/partial distinction” is “0”, it indicates a full content, 
that is, a full bit stream which can be decoded and presented 
independently. If the flag is “1”, it indicates a reproducible 
partial content, that is, for example, I picture in MPEG-2, 
which forms a portion of the bit stream and can be decoded 
and presented independently. If the flag is “2, it indicates a 
non-reproducible partial content, that is, for example, Pand 
B pictures in MPEG-2, which form a portion of the content, 
cannot be decoded and presented independently, and will not 
be a meaningful content unless it is combined with a full 
COntent. 

0.052 The content property information also includes: 
“bitrate” representing a bit rate of the content; “time length” 
indicating temporal length of the content; "time informa 
tion” (timing information) which is timing information 102 
indicating various processing timing Such as decoding time, 
combining time, presenting time, and reproduction Starting 
time; “related content ID' indicating IDs of contents, for 
example, constituting the Same program; and “Supplemen 
tary content ID' indicating IDS of contents having data 
Supplementing the content if the content is a partial content. 
Note that the "time information' can be omitted if it is 
already multiplexed with the coded bit sequences 101 in the 
multiplexing Section 11. 
0.053 Now, the processing timings for the multiplexing in 
the multiplexing Section 11, the Scrambling in the Scram 
bling Section 12, and the transmission processing in the 
transmission processing Section 13 in each content trans 
mission section 10 are based on the content delivery control 
Signal 106 from the content delivery managing Section 16. 
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0054 Therefore, the scrambling section 12 can read out 
and Scramble, on the basis of the content delivery control 
Signal 106 from the content delivery managing Section 16, 
the multiplexed bit sequence 103 which has been stored in 
advance in the Storage Section 15s on the basis of the content 
delivery control signal 106 from the content delivery man 
aging Section 16. The transmission processing Section 13 can 
then apply transmission processing to the resulting output on 
the basis of the content delivery control signal 106 from the 
content delivery managing Section 16 to generate a trans 
mission bit sequence 105, and deliver it on the transmission 
channel. 

0055. Further, the transmission processing section 13 can 
also read out a scrambled bit sequence 104 stored in the 
Storage Section 15s based on the content delivery control 
Signal 106 from the content delivery managing Section 16, 
apply transmission processing to generate a transmission bit 
Sequence 105, and deliver it on the transmission channel. 
0056. In addition, when the content stored in the storage 
section 15s in the form of the multiplexed bit sequence 103 
and scrambled bit sequence 104 is read out and transmitted 
as described above, the multiplexing Section 11 directs the 
Scrambling Section 12 and the transmission processing Sec 
tion 13 to replace the timing information multiplexed with 
the multiplexed bit sequence 103 on the basis of the timing 
information 102 generated in the timing information gener 
ating Section 14. 
0057 Next a specific example of the content delivery 
management in the content delivery managing Section 16 
will be described. 

0058. The content delivery managing section 16 gives 
notice of the timing of processing of the timing information 
generating Section 14 via the content delivery control Signal 
106 as well as of processing in each content transmission 
Section 10. The content delivery managing Section 16 also 
Specifies contents to be transmitted on each transmission 
channel, that is, contents to be processed in each content 
transmission Section 10, based on the content property 
information shown in FIG. 3 Such as importance level, 
priority, error tolerance level, and identification information 
indicating whether the contents belong to the same program, 
and on the information Such as line quality information, 
transmission delay information, and line usage condition 
provided via a request/notification signal 107 from the 
receiving Side or the network provider Side. For example, 
when coding is performed for each object as with MPEG-4, 
the contents to be transmitted on each transmission channel 
can be specified So that a more important object Such as a 
perSon may be transmitted on a transmission channel with a 
minimum transmission delay and a stable line condition, 
while a leSS important object Such as a background may be 
transmitted on a transmission channel with more transmis 
Sion delay and a poor line condition. This enables more 
important objects to be broadcasted quickly in a stable 
condition with a minimum transmission delay even under a 
limited line usage condition. 
0059. In addition, the content delivery managing section 
16 may determine contents to be transmitted during the 
program broadcast and contents to be transmitted before and 
after the program broadcast, and notify each Section of the 
determination result via the content delivery control Signal 
106, based on the content property information shown in 
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FIG. 3 Such as importance level, priority, error tolerance 
level, and identification information indicating whether the 
contents belong to the Same program, and on the information 
Such as line quality information, transmission delay infor 
mation, and line usage condition provided via a request/ 
notification signal 107 from the receiving side or the net 
work provider Side. For example, a program composed of a 
leSS important content is controlled So that it is not trans 
mitted on an ordinary broadcast channel, but on an Internet 
line or another broadcast channel prepared as a transmission 
subchannel. This enables the broadcasting even when the 
transmission condition or the like of the broadcasting chan 
nel deteriorates Since transmission Subchannels are utilized 
as appropriate depending on the transmission condition or 
the like of the broadcasting channel. 
0060) Further, the content delivery managing section 16 
controls transmission So as to compensate for the difference 
of transmission delay times between respective transmission 
channels when an image, its associated main Voice, and one 
or more Subvoices are transmitted on Separate transmission 
channels. That is, in this digital broadcasting transmission 
apparatus, as shown in FIG. 1, the content delivery man 
aging Section 16 is notified of the transmission delay infor 
mation of the transmission channel Via the request/notifica 
tion signal 107 from an apparatus on the receiving side (not 
shown) or the network provider (not shown). The content 
delivery managing Section 16 receives the request/notifica 
tion signal 107, detects and compensates for the difference 
of transmission delay times between respective transmission 
channels to transmit an image, its associated main Voice, and 
one or more Subvoices on different transmission channels, 
respectively. This allows the receiving side to reduce buffer 
capacity prepared for the decoding and Synchronous repro 
duction of the image, main Voice, and Subvoices. In addition, 
even when the contents transmitted on different transmission 
channels are Separately decoded and reproduced in a simple 
receiver which does not Support Synchronous reproduction 
capability, each content can be almost Synchronously repro 
duced on the receiver Side because the digital broadcasting 
transmission apparatus, in advance, compensates for the 
difference of transmission delay times between respective 
transmission channels and transmits the contents. 

0061 Further, regarding contents of a program transmit 
ted before and after the program broadcast, the content 
delivery managing Section 16 may determine the time of 
pre-broadcast transmission or post-broadcast transmission 
via a user input, or automatically, by referring to a prede 
termined program delivery Schedule, etc. Automatic deter 
mination of the time of pre-broadcast transmission or post 
broadcast transmission is achieved by, for example, 
detecting a time Zone having available transmission chan 
nels by referring to the program delivery Schedule. AS an 
example of pre-broadcast transmission, if bad weather is 
expected using information of a weather forecast, for 
example, a part of the contents of the program may be 
transmitted before a broadcast of the program, and con 
trolled So that the receiving Side may store it in advance. 
Moreover, if the weather Suddenly becomes bad, for 
example, more important portions of the contents of the 
program can be transmitted with its error tolerance enhanced 
using a transmission channel having better transmission 
environment, etc. The contents of relatively low importance 
or urgency which cannot be transmitted because of the 
increase of the transmission bit rate due to the enhancement 
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of error tolerance can be controlled So as to be transmitted 
Subsequently after lapse of a certain period of time. 

0062 Furthermore, when a content delivery time is speci 
fied via the request/notification signal 107 from the appa 
ratus on the receiving Side or the provider Side, the content 
delivery managing Section 16 may, of course, using the 
content delivery control Signal 106, notify the Storage Sec 
tion 15s, the content transmission Section 10, and the timing 
information generating Section 14 of transmitting the content 
according to the Specified time, So that each Section is 
controlled to transmit the content according to the Specified 
time. 

0063. In addition, in response to a request from the 
receiving Side, the content delivery managing Section 16 
may notify the receiving Side of a program broadcasting 
Schedule or a list of contents which can be distributed on 
demand using the request/notification signal 107. 

0064. Further, the receiving side may be notified of a part 
or all of the content property information shown as an 
example in FIG. 3 Such as importance level, priority, error 
tolerance level, and identification information indicating 
whether the contents belong to the same program, and the 
information Such as line quality information, transmission 
delay information and line usage condition, as appropriate 
via the request/notification signal 107, instead of the mul 
tiplexing Section 11 transmitting the information by multi 
plexing the information with the coded bit sequences 101. 
0065 Next a specific example of generating the timing 
information in the timing information generating Section 14 
will be described. 

0066. The timing information generating section 14 
detects boundaries of units (for example, image frames for 
image, and Voice processing frames for voice) and a coding 
mode for each unit (for example, predictive coding mode 
Such as unidirectional prediction/bidirectional prediction/ 
intraframe prediction) for a set of content data processed in 
the content transmission section 10. On the basis of the 
detected coding mode for each unit and the content delivery 
control signal 106 provided from the content delivery man 
aging Section 16, the timing information generating Section 
14 generates, for each unit, decoding timing information 
indicating the decoding timing in the reception apparatus, 
and presentation (reproduction) timing information indicat 
ing the presentation (reproduction) timing of each decoded 
unit. For example, when the bidirectional predictive coding 
mode is used as the coding mode, the decoding Sequential 
order is different from the presentation (reproduction) 
Sequential order. Therefore, while on the transmitting appa 
ratus Side the units are interchanged before coding, on the 
reception apparatus Side, each unit is decoded on the basis 
of the decoding timing information, and after the decoding, 
the units are interchanged to present each unit according to 
the presentation timing information. 

0067 Further, when contents such as layered image con 
tents are transmitted, the timing information generating 
Section 14 generates, in addition to the decoding timing 
information and the presentation timing information, com 
bination timing information indicating the timing of com 
bining contents of respective layers on the basis of the 
content delivery control Signal 106, and multiplexes these 
information with the coded bit sequences 101 in each 
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content transmission Section 10. In this way, on the Side of 
this digital broadcasting transmission apparatus, even when 
important contents and leSS important contents constituting 
one program are layered and transmitted on different trans 
mission channels, the time of combining the important 
contents and less important contents can be indicated by 
means of the MPEG-4 coding etc. Therefore, on the recep 
tion apparatus Side, the important contents and less impor 
tant contents can be combined using the combination timing 
information. 

0068. Further, if necessary, the timing information gen 
erating Section 14 may also generate reproduction Start 
timing information of the contents on the basis of the content 
delivery control signal 106, and multiplex the reproduction 
start timing information with the coded bit sequences 101 in 
each content transmission Section 10. In this way, notice of 
the reproduction Starting time of each content is given via 
the reproduction Start timing information. Therefore, the 
reception apparatus can Substantially establish reproduction 
Synchronization between the contents Simply by reproduc 
ing each content from the time indicated by the reproduction 
Start timing information. For example, it may be difficult for 
a simple reception apparatus Such as a mobile receiving 
terminal to provide Synchronous reproduction based on the 
decoding timing information, the combination timing infor 
mation and the presentation timing information due to its 
restricted performance. However, if the reproduction Start 
timing information is transmitted, the Simple reception appa 
ratus can Substantially establish reproduction Synchroniza 
tion between the contents by reproducing each content 
according to the reproduction Starting time which is given 
via the reproduction Start timing information. 

0069 Structure and Operation on the Side of the Digital 
Broadcasting Reception Apparatus 

0070 Next the structure and operation on the side of the 
digital broadcasting reception apparatus will be described. 

0071 FIG. 4 is a block diagram of a digital broadcasting 
reception apparatus illustrating an embodiment according to 
this invention. In FIG. 4, reference numeral 50 designates a 
content receiving Section operable as content receiving 
means for receiving contents and various timing informa 
tion; 51 a Synchronous reproduction control Section operable 
as Synchronous reproduction control means, for controlling 
a reproduction Start timing of contents, 52 a layered content 
combining and reproducing Section operable as content 
reproducing means and content combining means, 53 a 
content reception managing Section operable as Synchronous 
reproduction control means for controlling processing tim 
ings of respective Sections and for exchanging a request/ 
notification signal 107 with the digital broadcasting trans 
mission apparatus, and 15r a storage Section for Storing 
COntentS. 

0.072 FIG. 5 is a block diagram of the content receiving 
Section 50 of the digital broadcasting reception apparatus 
shown in FIG.1. In FIG. 5, reference numeral 21 designates 
a reception processing Section for applying processing Such 
as demodulation, Viterbi decoding, energy reverse dispersal, 
and error correction to a received transmission bit Sequence 
105 to reproduce a scrambled bit sequence 104; 22 a 
descrambling Section for descrambling the Scrambled bit 
sequence 104 to reproduce a multiplexed bit sequence 103; 
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and 23 a demultiplexing Section for demultiplexing the 
multiplexed bit sequence 103 to reproduce individual coded 
bit Sequences. 

0073 FIG. 6 is a block diagram of the layered content 
combining and reproducing Section 52 of the digital broad 
casting reception apparatus shown in FIG. 1. In FIG. 6, 
reference numerals 61a, 61b, . . . , 61n designate decoder 
Sections, each being provided for each transmission channel, 
for decoding coded bit sequences 101a, 101b, ..., and 101n 
based on the decoding timing information of which the 
Synchronous reproduction control Section 51 notifies via a 
reproduction control Signal 201; 62 a content combining 
Section for combining decoded contents on the basis of the 
combination timing information of which the Synchronous 
reproduction control Section 51 notifies via the reproduction 
control Signal 201; and 63 a content reproducing Section for 
reproducing contents based on the presentation timing infor 
mation notified of via the reproduction control signal 201. 
Here, each of the decoder sections 61a, 61b, . . . , 61n 
provides a plurality of decoders in order to handle the case 
where a plurality of contents are transmitted on one trans 
mission channel. However, if it is determined that only one 
content is to be transmitted on one transmission channel, one 
decoder alone may be provided for each, of course. 

0074) Next the operation will be described. 
0075. In this digital broadcasting reception apparatus, 
each reception processing Section 21, as shown in FIG. 5, in 
the content receiving section 50 provided for each transmis 
Sion channel, receives a Selected transmission bit Sequence 
105 from among the transmission bit sequences 105 layered 
according to content properties Such as importance level, 
quality, and error tolerance transmitted using a plurality of 
transmission channels, and among the transmission bit 
Sequences 105 associated with a plurality of contents con 
Stituting one program transmitted using a plurality of trans 
mission channels. The reception is made based on the 
content property information (see FIG. 3) of which, for 
example, the digital broadcasting transmission apparatus of 
Embodiment 1 shown in FIG. 1 notifies via a content 
reception control signal 202. The reception processing Sec 
tion 21 then applies reception processing Such as demodu 
lation, Viterbi decoding, energy reverse dispersal, and error 
correction for each transmission channel to each of the 
received transmission bit sequences 105a, 105b, . . . , 105n 
to reproduce a scrambled bit sequence 104. Each of the 
Scrambled Sequences is then descrambled in the descram 
bling Section 22, demultiplexed in the demultiplexing Sec 
tion 23, and outputted as coded bit sequences 101a, 101b, . 
.., and 101n, respectively, to the layered content combining 
and reproducing Section 52. 

0076 Further, if the transmission bit sequence 105 con 
tains the decoding timing information, presentation timing 
information, combination timing information, or reproduc 
tion start timing information for the contents multiplexed on 
the transmitting Side, the content receiving Section 50 
demultiplexes Such information in the demultiplexing Sec 
tion 23 or the like to reproduce the information. The 
reproduced decoding timing information, combination tim 
ing information, presentation timing information, or repro 
duction start timing information for the contents are output 
ted as the timing information 102 to the synchronous 
reproduction control section 51. 
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0077. Further, a part or all of the content property infor 
mation assigned for each content on the transmitting side 
Such as importance level, priority, error tolerance level, and 
identification information indicating whether the content 
belongs to the same program, and the information Such as 
line quality information, transmission delay information, 
and line usage condition, is demultiplexed in the demulti 
pleX processing in the demultiplexing Section 23 as shown in 
FIG. 5, and outputted as a content reception control Signal 
202 to the content reception managing Section 53. 
0078. On the basis of that content reception control signal 
202, the content reception managing Section 53 outputs the 
content reception control Signal 202 to each content receiv 
ing Section 50, the Storage Section 15r, the Synchronous 
reproduction control Section 51, and the layered content 
combining and reproducing Section 52 to control the opera 
tion or processing of each of these Sections. 
0079 According to the content reception control signal 
202 from the content reception managing Section 53, the 
Storage Section 15r temporarily Stores a part or all of the 
received contents in the form of the multiplexed bit 
sequences 103 or scrambled bit sequences 104. The storage 
Section 15r can also receive and Store contents transmitted 
before and after the program broadcast, or contents which is 
requested by the receiver side for distribution from the 
transmitter Side using a request/notification signal 107. 

0080 Here, contents stored in the form of the multi 
plexed bit sequences 103 are reproduced via the demulti 
plexing Section 23 and the layered content combining and 
reproducing Section 52. Further, contents Stored in the form 
of the scrambled bit sequences 104 are reproduced via the 
descrambling Section 22, the demultiplexing Section 23, and 
the layered content combining and reproducing Section 52. 

0081. In addition, when contents are stored in the storage 
Section 15r, the content property information generated on 
the transmitter side to be transmitted therefrom as shown in 
FIG. 3 is stored along with the contents, and referred to at 
the time of reproducing the contents. 
0082 The synchronous reproduction control section 51 
determines the decoding time, the combining time, the 
presenting time, and the reproduction Starting time of the 
coded bit sequences 105 based on the demultiplexed timing 
information 102, and outputs a reproduction control Signal 
201 to the layered content combining and reproducing 
Section 52. 

0.083. On the basis of the reproduction control signal 201 
from the Synchronous reproduction control Section 51, the 
layered content combining and reproducing Section 52 
decodes the coded bit Sequences layered according to con 
tent properties Such as importance level, quality, and error 
tolerance, and the coded bit Sequences of a plurality of 
contents constituting one program, based on the decoding 
timing information or the presentation timing information 
indicated by the timing information 102. The layered content 
combining and reproducing Section 52 then combines lay 
ered contents based on the combination timing information 
indicated by the timing information 102, and reproduces the 
decoded image, data, or Voice via a monitor or a speaker 
according to the reproduction Start timing information indi 
cated by the timing information 102. Here, if this digital 
broadcasting reception apparatus is a simple receiver which 
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does not Support Synchronous reproduction capability or 
layered content combination capability, the decoding and 
reproduction of contents incoming on each transmission 
channel is Started according to the decoding timing infor 
mation, the presentation timing information, and the repro 
duction Start timing information, without using the combi 
nation timing information, thereby Synchronization between 
the image content and the Voice content in the basic layer is 
approximately established, and these contents are repro 
duced. 

0084. Here, the synchronous reproduction control section 
51 combines and reproduces the coded bit Sequences layered 
according to content properties Such as importance level, 
quality, and error tolerance, and the coded bit Sequences of 
a plurality of contents constituting one program according to 
the content reception control Signal 202 from the content 
reception managing Section 53 containing a part or all of the 
content property information and the information Such as 
line quality information, transmission delay information, 
and line usage condition. The modes of reproduction in this 
Situation are divided into the following three cases, each of 
which will be described in turn: 

0085 (1) The transmission bit sequences received 
on respective transmission channels are directly 
combined and reproduced without being temporarily 
Stored; 

0086) (2) The transmission bit sequences received 
on recpective transmission channels and the tempo 
rarily Stored transmission bit Sequences are com 
bined and reproduced; and 

0087 (3) The transmission bit sequences received 
on respective transmission channels are combined 
and reproduced after being temporarily Stored. 

0088 First, the mode (1) of directly combining and 
reproducing the transmission bit Sequences received on 
respective transmission channels without being temporarily 
stored will be described. In this mode of reproduction, each 
of the transmission bit sequences 105a, 105b, ..., and 105n 
transmitted on respective transmission channels is processed 
in parallel in the content receiving Section 50 prepared for 
each transmission channel to reproduce each of the coded bit 
sequences 101a, 101b, . . . , and 10n. Then, the coded bit 
Sequences are decoded, combined, and reproduced in the 
layered content combining and reproducing Section 52 on 
the basis of the reproduction control signal 201 from the 
Synchronous reproduction control Section 51 based on the 
timing information 102. In the case of a simple reception 
apparatus without Synchronous reproduction capability, 
pseudo Synchronous reproduction is performed Solely from 
the Start point of the contents by referring to the decoding 
timing information, the presentation timing information, and 
the reproduction Start timing information included in the 
timing information 102, without using the combination 
timing information. 
0089 Next the mode (2) of combining and reproducing 
the transmission bit Sequences received on respective trans 
mission channels and the transmission bit Sequences tem 
porarily stored in the storage section 15r will be described. 
In this mode of reproduction, when a user Selects the 
reproduction operation, for example, the content receiving 
sections 50 read out the related contents from the storage 
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Section 15r in accordance with the reception Status of the 
contents, and process these contents in parallel to reproduce 
the coded bit sequences 101a, 101b, . . . , and 101n, 
respectively. Then, the coded bit Sequences are decoded, 
combined, and Synchronously reproduced in the layered 
content combining and reproducing Section 52 on the basis 
of the reproduction control signal 201 from the synchronous 
reproduction control Section 51 based on the timing infor 
mation 102. Here, the content property information Such as 
the related content ID (see FIG. 3) is used to identify 
interrelated contents. AS described above, the content prop 
erty information for the contents being received is transmit 
ted by being multiplexed and transmitted with the contents, 
or is transmitted as a request/notification Signal 107 on 
another transmission channel. Note that the content property 
information for the Stored contents is Stored along with the 
contents in the Storage Section 15r. 
0090 FIG. 7 shows a procedure of synchronously repro 
ducing the contents in this reproduction mode (2). 
0.091 When the processing starts upon reproduction 
operation by a user for example, at Step 100, each content 
receiving Section 50 Synchronously reproduces the contents 
being received by referring to the timing information for the 
contents being received. At the next Step 110, each content 
receiving section 50 retrieves the storage section 15r for the 
Stored contents which are related to, that is, which are to be 
Synchronously reproduced with the contents being received 
by referring to the content property information Such as 
related content ID (see FIG. 3). 
0092. At the next step 120, for the decoding time DTS(t) 
obtained from the contents being Synchronously reproduced, 
the layered content combining and reproducing Section 52 
detects, for each stored content obtained by the above 
retrieval, a unit (for example, an image frame or object for 
an image, and a voice processing frame for voice) having 
DTS(T) which Satisfies DTS(t)+K-L(i)/ 
2s DTS(T)<DTS(t)+K+L(i)/2, on the basis of the reproduc 
tion control Signal 202 from the Synchronous reproduction 
control section 52. Here, K represents a lookahead time for 
detecting DTS(T) in advance, and L(i), the duration per unit 
of the content being Synchronously reproduced. 

0093. At the next step 130, for all of the stored contents 
retrieved at step 110, it is determined whether or not the 
detection at step 120 was successful. If at least one of the 
detections at step 120 for all of the stored contents retrieved 
at step 110 was not successful (step 130, “No”), then at the 
next step 140, the decoding is started according to the 
decoding time DTS(T) for any stored contents which were 
Successful in the unit detection at Step 120 to Synchronously 
reproduce the contents with the contents being received. On 
the other hand, the stored contents which failed in the unit 
detection are again Subjected to the processing of Steps 120 
and 130. 

0094. On the contrary, if the detection at step 120 for all 
of the stored contents retrieved at step 110 was successful 
(step 130, “Yes”), then at the next step 150, the decoding of 
the Stored contents which were Successful in the unit detec 
tion at Step 120 is started according to the decoding time 
DTS(T) to synchronously reproduce them with the contents 
being received. In this way, all of the Stored contents 
retrieved at step 110 will be synchronously reproduced with 
the contents being received in the Synchronous reproduction 
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of either step 140 or 150. Note that in the case of a simple 
reception apparatus without Synchronous reproduction capa 
bility, pseudo Synchronous reproduction Solely from the Start 
point of the content is performed by referring to the repro 
duction start timing information included in the timing 
information 102 of the contents to be received and of the 
related Stored contents. Further, in the case of a simple 
reception apparatus without content combination capability, 
Synchronous reproduction is performed without referring to 
the combination timing information, and by referring to the 
decoding timing information, the presentation timing infor 
mation and the reproduction Start timing information 
included in the timing information 102. 
0.095 Finally, the mode (3) of combining and reproduc 
ing the transmission bit Sequences received on respective 
transmission channels after being temporarily Stored will be 
described. In this mode of reproduction, if a content to be 
reproduced is specified among the Stored contents, then 
contents related to the content Specified for reproduction are 
detected by referring to the content property information 
such as related content ID (see FIG. 3) for the stored 
contents, and the decoding, combining, and Synchronous 
reproducing are performed on the basis of the timing infor 
mation assigned to each content. In the case of a simple 
reception apparatus without Synchronous reproduction capa 
bility, pseudo Synchronous reproduction Solely from the Start 
point of the content is performed. Further, in the case of a 
Simple reception apparatus without content combination 
capability, Synchronous reproduction is performed without 
referring to the combination timing information, and by 
referring to the decoding timing information, the presenta 
tion timing information, and the reproduction Start timing 
information included in the timing information 102. 
0096. Now, the content reception managing section 53 is 
notified via a content reception control Signal 202 of each 
processing Status in the reception processing Section 21, the 
descrambling Section 22, and the demultiplexing Section 23 
constituting the content receiving Section 50, the Synchro 
nous reproduction control Section 51, the layered content 
combining and reproducing Section 52, and the Storage 
section 15r. On the basis of the processing status of which 
each of these Sections notifies, the content reception man 
aging Section 53 controls via the content reception control 
Signal 202 each processing in the reception processing 
Section 21, the descrambling Section 22, the demultiplexing 
Section 23, the Synchronous reproduction control Section 51, 
the layered content combining and reproducing Section 52, 
and the Storage Section 15r. In addition, the content recep 
tion managing Section 53 uses a request/notification Signal 
107 for requesting, via a communication line from trans 
mission apparatus Side Such as the digital broadcasting 
transmission apparatus shown in FIG. 1, to transmit a 
program broadcasting Schedule, to transmit a list of contents 
which can be distributed on demand and their content 
property information, and to distribute contents on a Selected 
transmission channel and at a Selected time, or for giving 
notice of transmission delay information for a broadcast 
content transmitted on each transmission channel, and a 
transmission channel quality. AS the transmission delay 
information, clock information in the timing information 
incoming on respective transmission channels is compared 
with each other to detect the difference of transmission delay 
times between the transmission channels, and then the result 
of detection is notified. Further, the transmission channel 



US 2004/0226050 A1 

quality is based on a result of error correction in the 
reception processing Section 21 of each content receiving 
Section 50. 

0097. In addition, in the layered content combining and 
reproducing Section 52 of the digital broadcasting reception 
apparatus described above, the decoders in each decoder 
Section 61a, . . . , and 61n are fixedly assigned to each 
transmission channel. However, if there is an unused 
decoder in a decoder Section 61, this decoder Section 61 may 
use the content reception control Signal 202 to notify the 
content reception managing Section 53 of having an unused 
decoder. The content reception managing Section 53 can 
then determine decoders to be used for each transmission 
channel, and notify the layered content combining and 
reproducing Section 52 of the decoder assignment informa 
tion via the content reception control signal 202. Thus the 
decoders to be used can be shared among the transmission 
channels without changing the structure shown in FIG. 6. 
The decoders can therefore be effectively utilized, and as a 
result, the size of the apparatus can be reduced. 
0.098 As described above, according to the digital broad 
casting transmission apparatus of this embodiment, a part of 
contents layered according to importance level, quality, and 
error tolerance level is transmitted on different transmission 
channels. Therefore various contents can be transmitted with 
high quality and great reality without being restricted by the 
transmission bandwidth. 

0099. On the other hand, on the side of the digital 
broadcasting reception apparatus of this embodiment, Vari 
ous contents can be received, a part of which layered 
according to importance level, quality, and error tolerance 
level are transmitted on different transmission channels, to 
achieve combined reproduction and Synchronous reproduc 
tion based on the timing information. That is, contents can 
be watched or listened not only by means of a Sophisticated 
reception apparatus which combines and reproduces all the 
layered contents transmitted on different channels based on 
information Such as the combination timing information, but 
also by means of a simple reception apparatus which 
receives and reproduces only contents of a basic underlying 
layer without referring to the combination timing informa 
tion, or a simple reception apparatus which has no synchro 
nous reproduction capability based on the decoding timing 
information and the presentation timing information. It is 
therefore possible to meet various forms of Service Such as 
mobile reception by a car-mounted terminal and reception 
by a mobile terminal as well as an ordinary mode of 
reception. 
0100 Further, when the layered contents are divided and 
transmitted on a plurality of transmission channels, layered 
contents having a higher importance level may be transmit 
ted on transmission channels having relatively Small trans 
mission error rates, and layered contents having a lower 
importance level may be transmitted on transmission chan 
nels having relatively large transmission error rates. Then, 
on the Side of the digital broadcasting reception apparatus, 
a plurality of contents transmitted via a plurality of trans 
mission channels can be combined and reproduced, thereby 
effectively utilizing transmission channels, and reducing the 
effect of quality deterioration due to transmission path 
COS. 

0101 Furthermore, this digital broadcasting reception 
apparatus is capable of combined reproduction of the Stored 
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contents, combined reproduction and Synchronous repro 
duction of the Stored contents and the contents being 
received in real time, and Synchronous reproduction of 
real-time contents incoming on different transmission chan 
nels. This enables watching or listening of Such contents 
with high quality and great reality that could not be trans 
mitted on ordinary transmission channels due to the 
restricted transmission bandwidth. 

0102) In addition, the conventional mode of broadcasting 
can provide at most a bilingual broadcast. In the digital 
broadcasting apparatus of the present invention, however, 
the contents which have been transmitted using a plurality of 
transmission channels can be Synchronously reproduced. 
Therefore a multilingual broadcasting Service can be 
enjoyed by transmitting an image content and a main Voice 
on an ordinary transmission channel, and Subvoices on 
different transmission channels, thereby enabling an image 
and any voice to be received and watched/listened. 

0103) As described above, according to this invention, 
from the transmitting Side, a part of contents layered accord 
ing to importance level, quality, and error tolerance level is 
transmitted on different transmission channels. Therefore 
various contents can be transmitted with high quality and 
great reality without being restricted by the transmission 
bandwidth. On the other hand, on the receiving Side, con 
tents can be watched or listened not only by means of a 
Sophisticated reception apparatus which combines and Syn 
chronously reproduces all the layered contents, but also by 
means of a simple reception apparatus which receives and 
reproduces contents of only a basic underlying layer. It is 
therefore possible to meet various forms of Service Such as 
mobile reception by a car-mounted terminal and reception 
by a mobile terminal as well as an ordinary mode of 
reception. 

0104 Further, when the layered contents are divided and 
transmitted on a plurality of transmission channels, layered 
contents having a higher importance level may be transmit 
ted on transmission channels having relatively Small trans 
mission error rates, and layered contents having a lower 
importance level may be transmitted on transmission chan 
nels having relatively large transmission error rates. Then, 
the contents can be combined and reproduced on the receiv 
ing Side, thereby effectively utilizing transmission channels, 
and reducing the effect of quality deterioration due to 
transmission path errors. 

0105. Furthermore, the reception apparatus is capable of 
combined reproduction of the Stored contents, combined 
reproduction and Synchronous reproduction of the Stored 
contents and the contents being received in real time, and 
Synchronous reproduction of real-time contents incoming on 
different transmission channels. This enables watching or 
listening of Such contents with high quality and great reality 
that could not be transmitted on ordinary transmission 
channels due to the restricted transmission bandwidth. 

0106. In addition, the conventional mode of broadcasting 
can provide at most a bilingual broadcast. In the present 
invention, however, the contents which have been transmit 
ted using a plurality of transmission channels can be Syn 
chronously reproduced. Therefore a multilingual broadcast 
ing Service can be enjoyed by transmitting an image content 
and a main Voice on an ordinary transmission channel, and 
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Subvoices on different transmission channels, thereby 
enabling an image and any voice to be received and 
watched/listened. 

1-13. (Cancelled) 
14. A digital broadcasting transmission apparatus com 

prising: 
timing information generating means for providing timing 

information indicating processing timing of received 
contents on a reception apparatus Side; and 

content transmission means for transmitting respective 
contents and the timing information for the respective 
contents over a plurality of transmission channels, 
characterized in that the content transmission means 
allocates a transmission channel to each layer of con 
tents layered according to content properties Such as 
importance level, quality, and error tolerance, or allo 
cates a transmission channel to each of a plurality of 
contents constituting one program, So as to transmit the 
COntentS. 

15. A digital broadcasting transmission apparatus accord 
ing to claim 14, characterized in that the content transmis 
Sion means transmits a part of contents layered according to 
content properties Such as importance level, quality, and 
error tolerance or a part of a plurality of contents constituting 
one program with the timing information generated in the 
timing information generating means, Over different trans 
mission channels, before a program broadcast or after a 
program broadcast. 

16. A digital broadcasting transmission apparatus accord 
ing to claim 14, characterized in that the timing information 
generating means generates, as the timing information, 
combination timing information indicating combination tim 
ing for processing units of contents divided into a plurality 
of objects or processing units of layered contents. 

17. A digital broadcasting transmission apparatus accord 
ing to claim 14, characterized in that the content transmis 
Sion means allocates a transmission channel to each layer of 
contents layered according to content properties Such as 
importance level, quality, and error tolerance, or to each of 
a plurality of contents constituting one program, based on a 
degree of congestion of the transmission channels, So as to 
transmit the contents. 

18. A digital broadcasting transmission apparatus accord 
ing to claim 14, characterized in that when the content 
transmission means allocates a transmission channel to each 
layer of contents layered according to content properties 
Such as importance level, quality, and error tolerance, or to 
each of a plurality of contents constituting one program, to 
provide transmission, the content transmission means com 
pensates for a difference of transmission delay between 
respective transmission channels to provide transmission. 

19. A digital broadcasting transmission apparatus accord 
ing to claim 18, characterized in that the content transmis 
Sion means compensates for a difference of transmission 
delay between respective transmission channels based on 
transmission delay information notified from a receiving 
Side, to provide transmission 
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20. A digital broadcasting transmission method charac 
terized by comprising: transmitting a part of contents lay 
ered according to content properties Such as importance 
level, quality, and error tolerance, or a plurality of contents 
constituting one program, with timing information indicat 
ing processing timing at which received contents are pro 
cessed on a receiving Side, before a program broadcast or 
after a program broadcast. 

21. A digital broadcasting reception apparatus character 
ized by comprising: 

content receiving means for receiving contents transmit 
ted over one or more transmission channels and timing 
information indicating processing timing at which 
received contents are processed; 

content reproducing means for reproducing the received 
contents, and 

Synchronous reproduction control means for providing 
control to reproduce contents layered according to 
content properties Such as importance level, quality, 
and error tolerance, or a plurality of contents consti 
tuting one program while establishing Synchronization 
between the contents by referring to the timing infor 
mation. 

22. A digital broadcasting reception apparatus according 
to claim 21, further comprising Storage means for Storing the 
received contents, characterized in that 
when the Synchronous reproduction control means pro 

vides control to reproduce contents being received 
through one or more transmission channels while estab 
lishing Synchronization between the contents by refer 
ring to the timing information, the Synchronous repro 
duction control means provides control to detect 
contents related to the contents being received among 
the contents Stored in the Storage means and to repro 
duce the contents while establishing Synchronization 
between the contents being received and associated 
Stored contents by referring to the timing information. 

23. A digital broadcasting reception apparatus according 
to claim 21, characterized by further comprising, at a stage 
previous to the content reproducing means, content combin 
ing means for combining the layered contents. 

24. A digital broadcasting reception apparatus according 
to claim 21, characterized by further comprising content 
reception managing means for requesting transmission of 
contents and information related to the contents. 

25. A digital broadcasting reception apparatus according 
to claim 24, characterized in that when the content receiving 
means receives the timing information transmitted via a 
plurality of transmission channels, the content reception 
managing means detects a transmission delay time of each 
transmission channel or a difference of transmission delay 
times between the transmission channels and notifies the 
detected result to a transmitting Side as transmission delay 
information. 


