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or transform for decorrelation and
then encode the transformed signal.
The encoded bit stream comprises the
parameters of the transform or filter,
and the lossless representation of the
transformed signal. However, in case of
lossy based lossless coding the additional
amount of information exceeds the
amount of data for the base layer by a
multiple of the base layer data amount.
Therefore the additional data cannot be
packed completely into the base layer
data stream e.g. as ancillary data. The
at least two data streams resulting from
the combination of lossy coding format

with a lossless coding extension are the base layer containing the lossy coding information and the enhancement data stream
for rebuilding the mathematically lossless original input signal. Furthermore several intermediate quality layers are possible.
& However, these data streams are not independent from each other. Every higher layer depends on the lower layers and can only
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AUDIO BITSTREAM DATA STRUCTURE ARRANGEMENT OF A LOSSY ENCODED SIGNAL TOGETHER
WITH LOSSLESS ENCODED EXTENSION DATA FOR SAID SIGNAL

5 The invention relates to a data structure arranging bit-
stream data for a lossy encoded signal together with loss-
less extension encoded data for said signal. Additionally,
intermediate quality extension encoded data can be arranged
in this data structure.

10

Background

In contrast to lossy audio coding technigques (like mp3, AAC

15 etc.), lossless compression algorithms can only exploit re-
dundancies of the original audio signal to reduce the data
rate. It is not possible to rely on irrelevancies, as iden-—
tified by psycho—acoustical models in state-of-the—-art lossy
audio codecs. Accordingly, the common technical principle of

20 all lossless audio coding schemes is to apply a filter or
transform for de-correlation (e.g. a prediction filter or a
frequency transform), and then to encode the transformed
signal in a lossless manner. The encoded bit stream com-—
prises the parameters of the transform or filter, and the

25 lossless representation of the transformed signal.

See, for example, J. Makhoul, “Linear prediction: A tutorial
review”, Proceedings of the IEEE, Vo0l.63, pp.561-580, 1975,
T. Painter, A. Spanias, “Perceptual coding of digital au-
dio”, Proceedings of the IEEE, V0l.88, No.4, pp.451-513,

30 2000, and M. Hans, R.W. Schafer, “Lossless compression of
digital audio”, IEEE Signal Processing Magazine, July 2001,
pp.21-32.

The basic principle of lossy based lossless coding is de-
picted in Fig. 12 and Fig. 13. In the encoding part on the

35 left side of Fig. 12, a PCM audio input signal Spcpy passes

through a lossy encoder 81 to a lossy decoder 82 and as a
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lossy bit stream to a lossy decoder 85 of the decoding part
(right side). Lossy encoding and decoding is used to de-
correlate the signal. The output signal of decoder 82 is re-
moved from the input signal Spcym in a subtractor 83, and the
resulting difference signal passes through a lossless en-
coder 84 as an extension bit stream to a lossless decoder
87. The output signals of decoders 85 and 87 are combined 86
S0 as to regain the original signal SpcpMm-.

This basic principle is disclosed in EP-B-0756386 and US-B-
6498811, and is also discussed in P. Craven, M. Gerzon,
“Lossless Coding for Audio Discs”, J. Audio Eng. Soc.,
vVol.44, No.9, September 1996, and in J. Koller, Th. Sporer,
K.H. Brandenburg, “Robust Coding of High Quality Audio Sig-—
nals”, AES 103rd Convention, Preprint 4621, August 1997.

In the lossy encoder in Fig. 13, the PCM audio input signal
SpcMm passes through an analysis filter bank 91 and a quanti-
sation 92 of sub-band samples to a coding and bit stream
packing 93. The quantisation is controlled by a perceptual
model calculator 94 that receives signal Spcym and corre-—
sponding information from the analysis filter bank 91.

At decoder side, the encoded lossy bit stream enters a means
95 for de-packing the bit stream, followed by means 96 for
decoding the subband samples and by a synthesis filter bank
97 that outputs the decoded lossy PCM signal Spgc-

Examples for lossy encoding and decoding are described in
detail in the standard ISO/IEC 11172-3 (MPEG-1 Audio).

The two or more different signals or bit streams resulting
from the encoding are to be combined so as to form a single
output signal. Similar solutions exist for example for MPEG
Surround, mp3PRO and AAC+. For the two latter examples the
additional amount of data (SBR information) to be added to
the base layer data stream (AAC or mp3) 1s small. Therefore
this additional information can be packed into a standard-
conform AAC or mp3 bit stream e.g. as ‘ancillary data’. Al-

though the additional amount of data for the surround infor-
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mation is bigger than that for the SBR information, these
data can still be packed into a standard-conform bit stream
in the same way.

Another application using similar techniques is the ID3 tag
added to mp3 standard audio streams, as described in

http://www.id3.0rg. The data is added at the beginning or

end of the existing mp3 file. A special mechanism is used so
that an mp3 decoder does not try to decode this additional

information.

Invention

However, in case of lossy based lossless coding the addi-
tional amount of information exceeds the amount of data for
the base layer by a multiple of the base layer data amount.
Therefore the additional data cannot be packed completely
into the base layer data stream e.g. as ancillary data.

The at least two data streams resulting from the combination
of lossy coding format with a lossless coding extension are
the base layer containing the lossy coding information (e.qg.
a standard coding algorithm) and the enhancement data stream
for rebuilding the mathematically lossless original input
signal. Furthermore several intermediate layers are possi-
ble, each with an own data stream. However, these data
streams are not independent. Every higher layer depends on
the lower layers and can only be reasonably decoded in com-—

bination with these lower layers.

A problem to be solved by the invention is to provide addi-
tional information in the file format or streaming format to
allow for synchronisation, identification and compatibility
control of the different layers and the packing of real au-
dio data. This problem is solved by the data structure dis-

closed in claims 1, 2, 4, 5, 7 and 8.



WO 2008/009564 PCT/EP2007/056824

10

15

20

25

30

35

According to the invention, a special combination of one-
time header information with repeated header information in
a block structure is used, which kind of combination depends
on the type of application (streaming format or file for-
mat) .

Assignment information data items identify the different
parts/layers of the lossless format belonging to one input
signal. A control mechanism indicates if a lower layer data
stream is altered, which could result in incompatibility of
the layers. Furthermore, synchronisation information data
items are used to combine the different data streams/parts/
layers to a single lossless or intermediate (if intermediate
layers are used) output signal. These features are used in a
streaming format as well as in a file format of the combined

output data stream.

The file format, which can be used for archiving or storage
applications, can consist of a single file combining the
different data parts/layers, or several files. The packing
into a single file must regard some constraints:

— the combination of a standard lossy coding/decoding proc-
essing with a lossless extension has to consider all re-
strictions of the underlying lossy coding standard in or-
der to preserve backwards compatibility with the lossy
coding/decoding standard;

— the base layer (i.e. the lossy encoded data) is to be eas-—
ily extractable from the complete lossless data file, rep-

resenting an independently decodable data file.

In principle, the inventive data structure is defined by:
Data structure arranging bitstream data for a lossy encoded
signal together with lossless extension encoded data for
said signal, said data structure being defined by:

— the lossy encoded data and the lossless extension encoded
data are arranged in a single file, whereby said lossy en-—

coded data are arranged in a first contiguous section of
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said file and said lossless extension encoded data are ar-
ranged in a second contiguous section of said file;

— said first file section includes multiple data blocks
each beginning with sync data and side info data followed by
main data for said lossy encoded data;

— said second file section comprises a single header sec-—
tion including:

—— a header ID for identifying the corresponding lossless
encoded bit stream;

—— an indicator for the header length;

—— an optional fingerprint code;

—— side information data;

— a cue point table defining entry points that allow start-
ing decoding of said lossy encoded data together with said
lossless extension encoded data,

— said second file section further comprises multiple data
frames each including:

—— an optional sync word facilitating finding the beginning
of successive frames of lossless extension encoded data;

—— an indicator for the frame length;

—— said lossless extension encoded data;

—— side information required for decoding said lossless ex-—
tension encoded data together with said lossy encoded data,
or

Data structure arranging bitstream data for a lossy encoded
signal together with lossless extension encoded data for
said signal, said data structure being defined by:

— the lossy encoded data are arranged in a first file and
the lossless extension encoded data are arranged in a second
file;

- said first file includes multiple data blocks each begin-
ning with sync data and side info data followed by main data
for said lossy encoded data;

— said second file comprises a single header section in-
cluding:

—— a header ID for identifying the corresponding lossless
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—— an indicator for the header length;

—-— a fingerprint code;

—— side information data;

- a cue point table defining entry points that allow start-
ing decoding of said lossy encoded data together with said
lossless extension encoded data,

— said second file further comprises multiple data frames
each including:

—— an optional sync word facilitating finding the beginning
of successive frames of lossless extension encoded data;

—— an indicator for the frame length;

—— said lossless extension encoded data;

—— side information required for decoding said lossless ex-—
tension encoded data together with said lossy encoded data,
or

Data structure arranging bitstream data for a lossy encoded
signal together with lossless extension encoded data for
said signal, said data structure being defined by:

— the lossy encoded data and the lossless extension encoded
data are arranged in a single file, whereby said lossy en-—
coded data are arranged in a first contiguous section of
said file and said lossless extension encoded data are ar-
ranged in a second contiguous section of said file;

- saild first file section includes multiple data blocks
each beginning with sync data and side info data followed by
main data for said lossy encoded data;

— said second file section comprises a single header sec-—
tion including:

—— a header ID for identifying the corresponding lossless
encoded bit stream;

—-— an indicator for the header length;

—— an optional fingerprint code;

—— side information data,

— said second file section further comprises multiple data

frames each including:
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—— an optional sync word facilitating finding the beginning

of successive frames of lossless extension encoded data;

—— an indicator for the frame length;

—— said lossless extension encoded data;

—— side information required for decoding said lossless ex-—

tension encoded data together with said lossy encoded data,
whereby a cue point table defining entry points that al-

low starting decoding of said lossy encoded data together

with said lossless extension encoded data is either attached

to said header section in said second file section or is ar-—

ranged between said second file header section and the first

one of said multiple data frames,

or

Data structure arranging bitstream data for a lossy encoded

signal together with lossless extension encoded data for

said signal, said data structure being defined by:

— the lossy encoded data are arranged in a first file and

the lossless extension encoded data are arranged in a second

file;

- said first file includes multiple data blocks each begin-

ning with sync data and side info data followed by main data

for said lossy encoded data;

— said second file comprises a single header section in-

cluding:

—-— a header ID for identifying the corresponding lossless

encoded bit stream;

—— an indicator for the header length;

—— a fingerprint code;

—— side information data,

— said second file further comprises multiple data frames

each including:

—— an optional sync word facilitating finding the beginning

of successive frames of lossless extension encoded data;

—— an indicator for the frame length;

—— said lossless extension encoded data;

—— side information required for decoding said lossless ex-—
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tension encoded data together with said lossy encoded data,
whereby a cue point table defining entry points that al-

low starting decoding of said lossy encoded data together

with said lossless extension encoded data is either attached

to said second file header section or is arranged between

said second file header section and the first one of said

multiple data frames,

or

Data structure arranging bitstream data for a lossy encoded

signal together with lossless extension encoded data and in-

termediate quality extension encoded data for said signal,

said data structure being defined by:

— the lossy encoded data are arranged in a first file, the

intermediate quality extension encoded data are arranged in

a second file and the lossless extension encoded data are

arranged in a third file;

- said first file includes multiple data blocks each begin-

ning with sync data and side info data followed by main data

for said lossy encoded data;

— said second file comprises a single header section in-

cluding:

—— a header ID for identifying the corresponding intermedi-

ate quality extension encoded bit stream;

—— an indicator for this header length;

-— a fingerprint code;

—— side information data;

— a cue point table defining entry points that allow start-

ing decoding of said lossy encoded data together with said

intermediate quality extension encoded data,

— said second file further comprises multiple data frames

each including:

—— an optional sync word facilitating finding the beginning

of successive frames of intermediate quality extension en-—

coded data;

—— an indicator for this frame length;

—— said intermediate quality extension encoded data;
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—— side information required for decoding said intermediate
quality extension encoded data together with said lossy en-—
coded data;

— said third file comprises a single header section includ-
ing:

—— a header ID for identifying the corresponding lossless
extension encoded bit stream;

—— an indicator for this header length;

—— a fingerprint code;

—— side information data;

— a cue point table defining entry points that allow start-
ing decoding of said lossy encoded data together with said
lossless extension encoded data,

— said third file further comprises multiple data frames
each including:

—— an optional sync word facilitating finding the beginning
of successive frames of lossless extension encoded data;

—— an indicator for this frame length;

—— said lossless extension encoded data;

—— side information required for decoding said lossless ex-—
tension encoded data together with said lossy encoded data,
or

Data structure for a bitstream arranging data for a lossy
encoded signal together with lossless extension encoded data
and optional intermediate gquality extension encoded data for
said signal, said data structure being using successive data
group sections, each data group section including:

— a first section comprising a lossless extension header
including:

—— a header ID for identifying the corresponding lossless or
intermediate quality encoded bit stream;

—— an indicator for the header length;

—— an optional fingerprint code;

—— side information data;

—— an indicator for the frame length of a lossless extension

encoded data frame;
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—— an optional indicator for the data length of an interme-
diate quality extension encoded data section,

—— an optional indicator for the data length of a lossy en-—
coded data section,

- a second section comprising N lossy encoded data frames,
said second section including N data blocks each beginning
with sync data and side info data followed by main data for
a lossy encoded data frame;

— a third section comprising N lossless extension encoded
data frames, said third section including:

—— said lossless extension encoded data and related side in-
formation required for decoding said lossless extension en-—
coded data together with said lossy encoded data,

—— optionally, said intermediate quality extension encoded
data and related side information required for decoding said
intermediate quality extension encoded data together with

said lossy encoded data.

Advantageous additional embodiments of the invention are

disclosed in the respective dependent claims.

Drawings

Exemplary embodiments of the invention are described with

reference to the accompanying drawings, which show in:

Fig. 1 known mp3 bit stream structure;

Fig. 2 two possibilities for the basic structure of the
container format;

Fig. 3 detailed structure of the lossless extension data
part for the container file format;

Fig. 4 detailed alternative structure of the lossless ex-
tension data part for the container file format;

Fig. 5 basic structure of the mp3 lossless file format us-—
ing two separated files;

Fig. 6 detailed structure of the lossless extension data
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file, i.e. the second file in Fig. 5;

Fig. 7 detailed alternative structure of the lossless ex-
tension data file, i.e. the second file in Fig. 5;

Fig. 8 Dbasic structure of the mp3 lossless file format us-—
ing three separate files;

Fig. 9 detailed structure of the extension data files (in-—
termediate quality data and lossless quality data);

Fig. 10 basic structure of the mp3 lossless streaming for-
mat;

Fig. 11 detailed structure of the mp3 lossless streaming
format;

Fig. 12 basic block diagram for a known lossy based lossless
encoder and decoder;

Fig. 13 basic block diagram for a known lossy encoder and

decoder.

Exemplary embodiments

The following description deals with the specific applica-
tion for mp3 lossless data format, and a skilled person can
adapt it correspondingly to other lossless data formats. As
mentioned above, mp3 lossless 1s a combination of an mp3
coded audio file with additional information that allows a
mathematically exact reproduction of the original input sig-
nal of the coded audio file. Furthermore the invention al-
lows to generate data formats for intermediate sound quality
levels between the mp3 coded audio file and the lossless en-—
coded quality levels.

The basic condition to be regarded is the file format of the
base layer, i.e. the mp3 file format or bit stream depicted
in Fig. 1. The encoded data is arranged in a frame struc-
ture. Each frame contains a sync word so that the decoding
process of the mp3 file can be started at every frame each
time such sync word is identified. The sync word is followed

by mp3-specific side information data having a fixed length.
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Thereafter follows a variable-length main data section that
includes mp3-specific scale factors, the spectral data
(Huffman coded data or coefficients) and some optional an-—
cillary data. A more detailed description can be found in
ISO/IEC 11172-3. Each one of these frames corresponds to a
segment or section of the audio signal, whereby its length
depends on the sampling frequency of the audio signal and on

the target bit rate of the mp3 file.

Each block of the lossless extension data is related to a

corresponding frame of the mp3 data. Therefore the inventive

file/streaming format provides an unambiguous assignment of

the corresponding data. Three basic embodiments are pre-

sented:

— storing the mp3 data and extension data in a single-
container file format;

— storing the mp3 data and extension data in different
files;

— streaming format.

Storing the mp3 data and lossless extension data in a sin-
gle—-container file format

Two alternative basic bit stream structures are depicted in
Fig. 2. To allow an easy extraction of an mp3 compatible
stand-alone file and to also allow the decoding of the mp3
data by an mp3 decoder from the complete container file, the
additional information is placed at the end or at the begin-
ning of an mp3-conform bit stream.

The mp3 bit stream might also contain additional information
like e.g. ID3 tags. But it is to be assured that the addi-
tional data does not contain mp3 sync words to prevent an
mp3 decoder not being capable of decoding mp3 lossless to
try to interpret the additional data as an mp3 bit stream. A
solution for this problem is disclosed at the above-

mentioned address http://www.id3.org under the topic “In

depth information/ID3v2.4.0 Main Structure” in section 6.1
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“The unsynchronisation scheme”.

This data structure allows an easy stripping of the mp3 bit
stream from the container format, i.e. the combined format.
The lossless extension part contains information items (e.qg.
cue points table or tables, sync words, frame length or data
length information) which facilitate the combined decoding
of the mp3 data and the lossless extension bit stream. The
decoding may result in an mp3-quality audio signal, a (scal-
able) intermediate-quality audio signal or the mathemati-

cally-lossless audio signal.

A detailed structure of the first lossless extension data 1is
shown in Fig. 3, and a different structure is shown in Fig.
4, The corresponding mp3 bit stream part is illustrated in
Fig. 1.

In the first bit stream structure the data for the interme-—

diate quality and the data for the lossless quality are in-

terlaced in the bit stream and one block of each builds a

frame. These frames have a variable length and therefore in-

clude a frame length indicator. The data in these blocks
corresponds to N mp3 frames. The number of N can be chosen
by the encoder and is transmitted as side information in the
mp3 lossless extension header.

A frame includes the following data:

— an optional sync word facilitating finding the beginning
of successive frames of data;

— an indicator for the frame length;

— an optional indicator for the length of the intermediate
quality data;

— side information required for decoding the intermediate-—
quality signal data, and these encoded data;

— side information required for decoding the mathematically-
lossless audio file data based on the intermediate-quality
audio file data, and these encoded data.

The header arranged at the beginning of the extension data

part includes the following data:
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— a header ID for identifying an mp3 lossless bit stream;
— an indicator for the header length;

— an optional fingerprint code (e.g. CRC32 or any other

checksum) allowing to detect a change of the mp3 base
layer data. A change in the mp3 base layer data would re-
sult in incompatibility to the other layers and an incor-
rect decoding of the intermediate and lossless data. An
incompatible fingerprint will result in a stop of the de-
coding. In a single—-file container format the fingerprint
data items are not necessary because an unintended change
of the mp3 data without adapting the extension data is
very unlikely;
a mode indication information block, DRM (digital rights
management) information, and an unsynchronisation bit in
case ID3 tag data and/or lossless extension data are pre-
sent, 1.e. the unsynchronisation mechanism defined for ID3
tag data can also be used for the lossless extension data.
This serves for aveiding mp3 sync words in the lossless
extension data. The unsynchronisation bit then signals
whether or not the lossless extension data have been modi-
fied. The following modes can be indicated:

Mode-1

The decoder can decode any compliant lossy bit stream

without a lossless extension stream. this mode is also

active when an extension stream is present and no per-

missions are provided to use another mode (the decoder

will check the extension stream and look for a matching

permission ID in its rights data base);

Mode-2

The intermediate gquality mode is also enabled by a per-

mission check in the decoder examining extension stream

data. Only the whitening data is de-packed and used by

the lossy decoder;

Mode-3

The lossless mode 1s started after positive permission

check;



WO 2008/009564 PCT/EP2007/056824

10

15

20

25

30

35

15

— side information data like codec delay, original file
length, PCM word size, sample rate, block size 0of the ex-—
tension data (N);

— a cue point table data block containing one or more of
e.g. block length, interval info in frames, number of ta-
ble entries, pointer table. The cue points define entry

points that allow starting decoding.

The second lossless extension data structure in a container
file format uses two data blocks. One block is containing
the intermediate-gquality data and the other one the loss-
less—quality data. The difference to the first solution is,
that now two cue point tables are necessary which preferably
are not arranged as header data but are arranged at the be-
ginning of each data block. One table contains the cue
points for the intermediate—-quality data and the other one
for the lossless—quality data. It is advantageous to use the
same frames as cue points for both kinds of extension data.
In an alternative embodiment, these both cue point tables
can be assigned to the header instead.

The rest of the information that is stored in the header re-

mains unchanged.

Storing the mp3 data and extension data in different files
The basic information to be stored in this file format is
the same as in the preceding container file format. The main
difference is that the fingerprint data, that is optional
for the container format, is now important because the mp3
bit stream is stored in a separate file, which is a stan-
dard-conform mp3 file. This file can be edited by a conven-
tional mp3 tool or software, which is not aware of the pres-
ence of the lossless extension data. However, a change in
the basis mp3 file would result in incompatibilities between
the extension data and the basis mp3 file, and it would not
be possible anymore to decode the mathematically lossless

audio file. To have a control mechanism, that ensures an un-
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changed mp3 basis file, the fingerprint is necessary. This
can be the CRC32 checksum for example. If the fingerprint
calculated from the mp3 file is not the same as the stored
fingerprint in the lossless extension, the decoding can be
stopped. The basic structure of the mp3 lossless data in two
files is shown in Fig. 5, in which file 1 is a standard mp3

file that may also contain ID3 tags.

A first structure of the lossless extension data is illus-
trated in Fig. 6 and an alternative structure is depicted in
Fig. 7. Both structures are similar or - except the manda-
tory presence of the fingerprint data - identical to the re-

spective structures in the single-container file format.

A further possibility to store the lossless extension data
is storing these data in two separate files plus the basis
mp3 file, resulting in three separated files as depicted in
Fig. 8. The intermediate quality data and the lossless qual-
ity data are each stored in a separate file. In this format
two fingerprints are necessary, one in the intermediate
quality data file and the other one in the lossless quality
data file. The fingerprint in the intermediate quality file
is for example a CRC32 checksum of the basis mp3 file. In
the lossless gquality data file a fingerprint of the interme-—
diate quality file can be used. This has the advantage, that
in the lossless quality data file a second fingerprint of
the basis mp3 file is obsolete. The mp3 fingerprint is al-
ready covered by the fingerprint in the intermediate quality
file, which is therefore included in the fingerprint in the
lossless quality data file.

The structure of both extension files is identical and is
illustrated in Fig. 9. This structure is - except the spe-
cific fingerprint data items - identical to the structure

depicted in Fig. 3 and Fig. 6.
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Streaming format

For a streaming application the data is organised differ-
ently than for the file applications. The mp3 bit stream
data and the lossless extension data is arranged in an in-
terlaced manner. This means that a block of the lossless ex-—
tension data follows a corresponding block of mp3 data,
whereby a lossless extension header is arranged prior to
each block of mp3 data. This structure is illustrated in
Fig. 10.

Such interlaced structure is necessary, because in a stream-—
ing application it is not possible to first transmit the
base layer (mp3 data) and to afterwards transmit the exten-
sion data, because the delay between both would become too
large. In such a scheme it is beneficial that the basis mp3
data is transmitted first and is followed by the extension
data, because this scheme facilitates a graceful degradation
of quality if the available bandwidth of the channel becomes
to small to transmit all data. This is also the reason for
the specific structure of the extension data, where the in-
termediate quality data is transmitted first followed by the
lossless quality data. Thereby it is possible to skip the
lossless data in case the bandwidth of the channel is re-

duced.

The detailed structure of the mp3 lossless stream is illus-
trated in Fig. 11. The stream is organised as follows:

First a header is transmitted, which basically contains the
same information already mentioned for the file formats. In
the header a fingerprint might be transmitted, however, be-
cause this is normally not necessary it can be skipped. Ad-
ditionally, pointers to the end of the header, to the end of
the intermediate quality data and to the end of the complete
block or frame are included. A pointer to the end of the mp3
data can also be included but is only necessary 1f the mp3
data is encoded with variable bit rate (VBR). If the mp3

data is encoded with constant bit rate the end of the mp3
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data block can be easily calculated and therefore this
pointer is not necessary.

The header is followed by an mp3 encoded data block, i.e. by
an mp3 data sync word. The mp3 data block includes N mp3
frames which are coded with variable bit rate (VBR) or con-
stant bit rate (CBR), N being an integer greater equal ‘1’.
The number N depends on the bandwidth of the channel and on
the tolerable delay between the mp3 data and the lossless
extension data. This number N is also coded in the side info
section in the lossless extension header.

After a block of N mp3 data frames follows a block of the
lossless extension data. In such lossless extension data
block the intermediate quality data are arranged in the
first section and the lossless quality data in the second
section, each section containing the additional data for the
N corresponding mp3 frames. In the streaming format no cue
point tables are required because the data blocks already

represent cue points.
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Claims

1. Data structure arranging bitstream data for a lossy en-
coded signal together with lossless extension encoded
data for said signal, said data structure being charac-
terised by:

— the lossy encoded data and the lossless extension encoded
data are arranged in a single file, whereby said lossy
encoded data are arranged in a first contiguous section
of said file and said lossless extension encoded data are
arranged in a second contiguous section of said file;

— said first file section includes multiple data blocks
each beginning with sync data (SYNC) and side info data
followed by main data for said lossy encoded data;

— said second file section comprises a single header sec-—
tion including:

- a header ID (ID) for identifying the corresponding

lossless encoded bit stream;

- an indicator for the header length;

- an optional fingerprint code;

- side information data;

- a cue point table defining entry points that allow
starting decoding of said lossy encoded data together
with said lossless extension encoded data,

- said second file section further comprises multiple data

frames each including:

- an optional sync word (SYNC) facilitating finding the
beginning of successive frames of lossless extension
encoded data;

- an indicator for the frame length;

- said lossless extension encoded data;

- side information required for decoding said lossless
extension encoded data together with said lossy encoded

data.

2. Data structure arranging bitstream data for a lossy en-
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coded signal together with lossless extension encoded
data for said signal, said data structure being charac-
terised by:
the lossy encoded data are arranged in a first file and
the lossless extension encoded data are arranged in a
second file;
said first file includes multiple data blocks each begin-
ning with sync data (SYNC) and side info data followed by
main data for said lossy encoded data;
said second file comprises a single header section in-—
cluding:
a header ID (ID) for identifying the corresponding
lossless encoded bit stream;
an indicator for the header length;
a fingerprint code;
side information data;
a cue point table defining entry points that allow
starting decoding of said lossy encoded data together
with said lossless extension encoded data,
said second file further comprises multiple data frames
each including:
an optional sync word (SYNC) facilitating finding the
beginning of successive frames of lossless extension
encoded data;
an indicator for the frame length;
said lossless extension encoded data;
side information required for decoding said lossless
extension encoded data together with said lossy encoded

data.

Data structure according to claim 1 wherein said multiple
data frames in said second file section each additionally
include, or data structure according to claim 2 wherein
said multiple data frames in said second file each addi-
tionally include:

an indicator for the length of intermediate quality ex-—
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tension encoded data;

said intermediate quality extension encoded data;

side information required for decoding said intermediate-
quality extension encoded data together with said lossy

encoded data.

Data structure arranging bitstream data for a lossy en-—
coded signal together with lossless extension encoded
data for said signal, said data structure being charac-
terised by:
the lossy encoded data and the lossless extension encoded
data are arranged in a single file, whereby said lossy
encoded data are arranged in a first contiguous section
of said file and said lossless extension encoded data are
arranged in a second contiguous section of said file;
said first file section includes multiple data blocks
each beginning with sync data (SYNC) and side info data
followed by main data for said lossy encoded data;
said second file section comprises a single header sec-
tion including:

a header ID (ID) for identifying the corresponding

lossless encoded bit stream;

an indicator for the header length;

an optional fingerprint code;

side information data,
said second file section further comprises multiple data
frames each including:

an optional sync word (SYNC) facilitating finding the

beginning of successive frames of lossless extension

encoded data;

an indicator for the frame length;

said lossless extension encoded data;

side information required for decoding said lossless

extension encoded data together with said lossy encoded

data,

whereby a cue point table defining entry points that al-
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low starting decoding of said lossy encoded data together
with said lossless extension encoded data is either at-
tached to said header section in said second file section
or 1is arranged between said second file header section

and the first one of said multiple data frames.

5. Data structure arranging bitstream data for a lossy en-
coded signal together with lossless extension encoded
data for said signal, said data structure being charac-
terised by:

— the lossy encoded data are arranged in a first file and
the lossless extension encoded data are arranged in a
second file;

- said first file includes multiple data blocks each begin-
ning with sync data (SYNC) and side info data followed by
main data for said lossy encoded data;

— said second file comprises a single header section in-
cluding:

- a header ID (ID) for identifying the corresponding

lossless encoded bit stream;

- an indicator for the header length;

- a fingerprint code;

- side information data,

— said second file further comprises multiple data frames
each including:

- an optional sync word (SYNC) facilitating finding the
beginning of successive frames of lossless extension
encoded data;

- an indicator for the frame length;

- said lossless extension encoded data;

- side information required for decoding said lossless
extension encoded data together with said lossy encoded
data,

whereby a cue point table defining entry points that al-
low starting decoding of said lossy encoded data together

with said lossless extension encoded data is either at-
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tached to said second file header section or is arranged
between said second file header section and the first one

of said multiple data frames.

Data structure according to claim 4 wherein other multi-
ple data frames are arranged between said header section
of said second file section and said multiple data
frames, or data structure according to c¢laim 5 wherein
other multiple data frames are arranged between said
header section in said second file and said multiple data
frames, said other multiple data frames including:

an optional sync word facilitating finding the beginning
of successive frames of intermediate quality extension
encoded data;

an indicator for the length of said intermediate quality
extension encoded data;

said intermediate quality extension encoded data;

side information required for decoding said intermediate-
quality extension encoded data together with said lossy
encoded data,

whereby a further cue point table defining entry points
that allow starting decoding of said lossy encoded data
together with said intermediate quality extension encoded
data is either attached to this header section or is ar-—
ranged between this header section and the first one of

said other multiple data frames.

Data structure arranging bitstream data for a lossy en-—
coded signal together with lossless extension encoded
data and intermediate quality extension encoded data for
said signal, said data structure being characterised by:
the lossy encoded data are arranged in a first file, the
intermediate gquality extension encoded data are arranged
in a second file and the lossless extension encoded data
are arranged in a third file;

said first file includes multiple data blocks each begin-
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ning with sync data (SYNC) and side info data followed by
main data for said lossy encoded data;

— said second file comprises a single header section in-
cluding:

5 —- a header ID (ID) for identifying the corresponding in-
termediate quality extension encoded bit stream;

- an indicator for this header length;
- a fingerprint code;
- side information data;

10 - a cue point table defining entry points that allow
starting decoding of said lossy encoded data together
with said intermediate quality extension encoded data,

— said second file further comprises multiple data frames
each including:

15 - an optional sync word (SYNC) facilitating finding the
beginning of successive frames of intermediate quality
extension encoded data;

- an indicator for this frame length;
- said intermediate gquality extension encoded data;

20 - side information required for decoding said intermedi-
ate quality extension encoded data together with said

lossy encoded data;

said third file comprises a single header section includ-

ing:

25 —= a header ID (ID) for identifying the corresponding
lossless extension encoded bit stream;

- an indicator for this header length;
- a fingerprint code;
- side information data;

30 - a cue point table defining entry points that allow
starting decoding of said lossy encoded data together
with said lossless extension encoded data,

— said third file further comprises multiple data frames
each including:

35 - an optional sync word (SYNC) facilitating finding the

beginning of successive frames of lossless extension
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encoded data;

an indicator for this frame length;

said lossless extension encoded data;

side information required for decoding said lossless
extension encoded data together with said lossy encoded

data.

Data structure for a bitstream arranging data for a lossy
encoded signal together with lossless extension encoded
data and optional intermediate quality extension encoded
data for said signal, said data structure being charac-
terised by successive data group sections, each data
group section including:
a first section comprising a lossless extension header
including:
a header ID (ID) for identifying the corresponding
lossless or intermediate quality encoded bit stream;
an indicator for the header length;
an optional fingerprint code;
side information data;
an indicator for the frame length of a lossless exten-—
sion encoded data frame;
an optional indicator for the data length of an inter-
mediate quality extension encoded data section,
an optional indicator for the data length of a lossy
encoded data section,
a second section comprising N lossy encoded data frames,
said second secticn including N data blocks each begin-
ning with sync data (SYNC) and side info data followed by
main data for a lossy encoded data frame;
a third section comprising N lossless extension encoded
data frames, said third section including:
said lossless extension encoded data and related side
information required for decoding said lossless exten-—
sion encoded data together with said lossy encoded

data,



WO 2008/009564 PCT/EP2007/056824

10

15

10.

11.

26

optionally, said intermediate quality extension encoded
data and related side information required for decoding
said intermediate quality extension encoded data to-

gether with said lossy encoded data.

Data structure according to one of claims 1 to 8, wherein
said header or headers, respectively, further include one
or more of mode indication information, DRM information,

unsynchronisation bit.

Data structure according to one of claims 1 to 9,

wherein said signal is an audio signal.

Storage medium, for example on optical disc, that con-
tains or stores an audio signal having a data structure

according to one of claims 1 to 9.
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