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Method and apparatus for generating or cutting or changing a
frame based bit stream format file including at least one

header section, and a corresponding data structure

The invention relates to a frame-based data format with
changeable format, the frames containing encoded signal data
which for decoding of a current frame require access to pre-

vious frame data.

Background

In frame-based bit stream formats the data required for de-
coding a current frame are usually stored within the data
section for that frame.

An exception is the MPEGl Audio Layer III bit stream with
its bit reservoir technique, where data for a current frame
is stored in previous frames. The position of the data is
indicated in the bit stream by a pointer to the position in
byte of the beginning of the main-data in the previous
frame. If the decoder did not receive the required previous

frame, decoding of the current mp3 frame is skipped.

Invention

The MPEGl Audio Layer III bit stream does not have a bit
stream header field for enabling sample-exact cutting.

The present invention can be applied for a data format or
structure where an extension data stream provides lossless
extension for a lossy base layer data stream for e.g. an au-
dio signal, e.g. the hd3 audio file format for lossless ex-
tension of an mp3 bit stream, wherein decoding of a frame
requires decoding of more than one previous frame and the
bit stream format offers an archival mode and a streaming

mode, as well as a sample-exact cutting feature of the bit
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Stream.

‘Archival mode’ means that a file includes a single bit
stream header and successive frames of encoded or decoded
signal samples or coefficients (in particular audio sam-
ples), whereby decoding must start at the beginning of the
file, i.e. with the frame following the bit stream header.
‘Streaming mode’ means that a coherent bit stream is sepa-
rated into more than one package of data, each package
starting with a single bit stream header followed by several
frames, whereby decoding can start at each package.
Sample-exact cutting means generating as a new bit stream a
partial section from an existing bit stream, thereby encod-
ing or decoding only a subset of samples of that existing
bit stream, wherein the first and the last decodable sample

can be chosen arbitrarily.

The problem to be solved by the invention is to disclose a
bit stream format that facilitates the initialisation of the
decoder states at the beginning of a cut file or a streaming
package. Depending on the frame, the number of previous
frames involved in the decoder states recovery is different.
A streaming mode file or a cut file can start at each frame
and therefore the required number of previous frames for the
decoder state recovery is missing.

This problem is solved by the methods disclosed in claims 1
and 3 and by the data structure disclosed in claim 2. An ap-
paratus that utilises the method of claim 3 is disclosed in

claim 4.

The inventive bit stream format can be generated or used at
encoder side as well as at decoder side. Regarding decoder
side, the invention is related to a corresponding decoder
processing and the required bit stream header fields for
initialising the decoder states at the beginning of the cut
file or the stream package.

According to the invention, it is signalised in the bit
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stream how many frames are required for initialising the de-
coder states. This is performed explicitly by signalising
within the bit stream header the number of frames required
for the decoder status recovery. These frames are used for
decoder initialisation but not for decoding samples or coef-
ficients. For the sample-exact cutting, for the frame at
which the cut shall occur, the number of samples or coeffi-
cients to be muted is indicated in the bit stream header,
for enabling a sample-exact cutting beyond the frame bor-

ders.

The invention can be used e.g. in an hd3 encoder in order to
allow two bit stream modes and sample-exact cutting of the
bit stream. It is a specific solution because decoding of a
frame of the second layer of the hd3 encoder bit stream re-
guires more then one decoded frame of the first layer,
whereas in most known frame-based audio formats each frame
can be decoded independently from the other frames.

Coders that make use of backward adaptive prediction tech-
niques can not use the inventive processing because it re-
quires that all previously decoded samples are known for re-
covering the prediction states. Therefore such known bit
streams include the prediction states for initialisation of
the decoder after a defined number of coded samples, which

is not true for the present invention.

In principle, the inventive method is suited for generating
a frame based bit stream format file including at least one
bit stream header section, said frames including encoded
signal data, wherein data required for a decoding or an
evaluation of data of a current frame can be contained in
one or more previous frames, and wherein in said header in-
formation items are arranged representing:

- total number of samples per channel for said file;

— an ‘archival mode’ or a ‘streaming mode’ for said file;

- whether or not a decoding of said encoded signal data can
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start at the first frame of said file;

- i1if a decoding of said encoded signal data is not to start
at said first frame of said file, the number of initial
frames to mute while decoding states are initialised, and
optionally, for a sample-exact cutting feature, the number
of samples to mute in the corresponding frame;

- in said streaming mode, a value for identifying a previous
super frame for a consistency check,

wherein in said archival mode, said file includes a single
bit stream header section and successive ones of said
frames, and a decoding of said encoded signal data is to
start with the first one of said frames,
and wherein in said streaming mode said bit stream contains
more than one super frame, each one of said super frames
starting with a single bit stream header section followed by
several ones of said frames, and a decoding of said encoded
signal data can be initialised at each one of said super
frames,
and wherein said information item regarding the number of
initial frames to mute signalises how many ones of initial
frames in a current super frame are required for establish-
ing data for initialising states of a decoding of said sig-
nal data before actually starting decoding of encoded signal
data from the following frame or frames of said current su-
per frame, such initial frames not being used for decoding

the encoded signal data contained therein.

In principle, the inventive data structure is suited for a
frame based bit stream format file including at least one
bit stream header section, said frames including encoded
signal data, wherein data required for a decoding or an
evaluation of data of a current frame can be contained in
one or more previous frames, and wherein in said header in-
formation items are arranged representing:

- total number of samples per channel for said file;

— an ‘archival mode’ or a ‘streaming mode’ for said file;
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- whether or not a decoding of said encoded signal data can
start at the first frame of said file;

— if a decoding of said encoded signal data is not to start
at said first frame of said file, the number of initial
frames to mute while decoding states are initialised, and
optionally, for a sample-exact cutting feature, the number
of samples to mute in the corresponding frame;

- in said streaming mode, a value for identifying a previous
super frame for a consistency check,

wherein in said archival mode, said file includes a single

bit stream header section and successive ones of said

frames, and a decoding of said encoded signal data is to
start with the first one of said frames,

and wherein in said streaming mode said bit stream contains

more than one super frame, each one of said super frames

starting with a single bit stream header section followed by
several ones of said frames, and a decoding of said encoded
signal data can be initialised at each one of said super
frames,

and wherein said information item regarding the number of

initial frames to mute signalises how many ones of initial

frames in a current super frame are required for establish-
ing data for initialising states of a decoding of said sig-
nal data before actually starting decoding of encoded signal
data from the following frame or frames of said current su-
per frame, such initial frames not being for use for decod-

ing the encoded signal data contained therein.

In principle one inventive method is suited for cutting a
section out of a frame based bit stream format file includ-
ing a bit stream header section, said frames including en-
coded signal data, wherein data required for a decoding or
an evaluation of data of a current frame can be contained in
one or more previous frames, and wherein said header in-
cludes information items representing:

- total number of samples per channel for said file;
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— an ‘archival mode’ for said file;

- a decoding of said encoded signal data is to start at the
first frame of said file,

wherein in said archival mode, said file includes a single

bit stream header section and successive ones of said

frames,

said method including the step of forming a cutting file by

taking the required frames data from said bit stream and ar-

ranging a cutting header in front of these frames data,
wherein said cutting header is derived from said header and
in said cutting header:

- said total number of samples per channel for said file is
replaced by the number of samples per channel for said
cutting file;

- said archival mode is kept;

- said information item regarding decoding of said encoded
signal data is to start at the first frame of said file is
changed to decoding of said encoded signal data is to
start later in said file;

— an information item is added regarding the number of ini-

tial frames to mute while decoding states are initialised.

In principle one inventive apparatus is suited for cutting a
section out of a frame based bit stream format file includ-
ing a bit stream header section, said frames including en-
coded signal data, wherein data required for a decoding or
an evaluation of data of a current frame can be contained in
one or more previous frames, and wherein said header in-
cludes information items representing:
- total number of samples per channel for said file;

an ‘archival mode’ for said file;

a decoding of said encoded signal data is to start at the

first frame of said file,
wherein in said archival mode, said file includes a single
bit stream header section and successive ones of said

frames,
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said apparatus including means being adapted for forming a
cutting file by taking the required frames data from said
bit stream and arranging a cutting header in front of these
frames data, wherein said cutting header is derived from
said header, and in said cutting header:

- said total number of samples per channel for said file is
replaced by the number of samples per channel for said
cutting file;

- said archival mode is kept;

- said information item regarding decoding of said encoded
signal data is to start at the first frame of said file is
changed to decoding of said encoded signal data is to
start later in said file;

— an information item is added regarding the number of ini-

tial frames to mute while decoding states are initialised.

In principle one inventive method is suited for changing a

frame based bit stream file format, said bit stream includ-

ing a header section, said frames including encoded signal

data, wherein data required for a decoding or an evaluation

of data of a current frame can be contained in one or more

previous frames, and wherein said header includes informa-

tion items representing:

- total number of samples per channel for said file;

— an ‘archival mode’ for said file;

- a decoding of said encoded signal data is to start at the
first frame of said file,

wherein in said archival mode, said file includes a single

bit stream header section and successive ones of said

frames,

said method including the step of generating from said ar-

chival mode file a ‘streaming mode’ bit stream by forming

from every successive group of frames of said archival mode

file a super frame of said streaming mode bit stream by tak-

ing the reguired frame data from said archival mode file and

arranging a super frame header at the beginning of each su-
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per frame, wherein these super frame headers are derived

from said header and in the first one of said super frame

headers:

- said total number of samples per channel for said file is
replaced by a first adapted number of samples per channel;

- an information item for ‘streaming mode’ instead of ‘ar-
chival mode’ is given;

- said information item regarding decoding of said encoded
signal data is to start at the first frame of said file is
kept,

and in the following ones of said super frame headers:

- said total number of samples per channel for said file is
replaced by a second adapted number of samples per chan-—
nel;

- said information item for ‘archival mode’ is replaced by
an information item for ‘streaming mode’;

- said information item regarding decoding of said encoded
signal data is to start at the first frame of said file is
replaced by an information item regarding decoding of said
encoded signal data is not to start at said first frame;

— an information item is added regarding the number of ini-
tial frames to mute while decoding states are initialised;

— optionally, an information item is added regarding the
number of samples to mute in the frame where decoding of
said encoded signal data is to begin, which number is ‘07’;

— an information item is added regarding consistency check
data, the value of which is derived from the data of the

previous super frame.

In principle one inventive apparatus is suited for changing
a frame based bit stream file format, said bit stream in-
cluding a header section, said frames including encoded sig-
nal data, wherein data required for a decoding or an evalua-
tion of data of a current frame can be contained in one or
more previous frames, and wherein said header includes in-

formation items representing:
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- total number of samples per channel for said file;

— an ‘archival mode’ for said file;

- a decoding of said encoded signal data is to start at the
first frame of said file,

wherein in said archival mode, said file includes a single

bit stream header section and successive ones of said

frames,

said apparatus including means being adapted for generating

from said archival mode file a ‘streaming mode’ bit stream

by forming from every successive group of frames of said ar-
chival mode file a super frame of said streaming mode bit
stream by taking the required frame data from said archival
mode file and arranging a super frame header at the begin-
ning of each super frame, wherein these super frame headers
are derived from said header and in the first one of said
super frame headers:

- said total number of samples per channel for said file is
replaced by a first adapted number of samples per channel;

- an information item for ‘streaming mode’ instead of ‘ar-
chival mode’ is given;

- said information item regarding decoding of said encoded
signal data is to start at the first frame of said file is
kept,

and in the following ones of said super frame headers:

- said total number of samples per channel for said file is
replaced by a second adapted number of samples per chan-—
nel;

- said information item for ‘archival mode’ is replaced by
an information item for ‘streaming mode’;

- said information item regarding decoding of said encoded
signal data is to start at the first frame of said file is
replaced by an information item regarding decoding of said
encoded signal data is not to start at said first frame;

— an information item is added regarding the number of ini-
tial frames to mute while decoding states are initialised;

— optionally, an information item is added regarding the
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number of samples to mute in the frame where decoding of

said encoded signal data is to begin, which number is ‘07’;
— an information item is added regarding consistency check

data, the value of which is derived from the data of the

previous super frame.

In principle, the last-mentioned method can be used for de-
coding said streaming mode bit stream, further including the
steps of:

— when starting decoding of said streaming mode bit stream
at said first super frame, the decoding of the encoded
signal data starts at the first frame of that super frame
using default decoder states;

- when not starting decoding of said streaming mode bit
stream at said first super frame, following a decoding
initialisation or reset, a number ‘muteFrames’ of frames
corresponding to said information item regarding the num-
ber of initial frames to mute is used for initialising the
decoding states, and the decoding of encoded signal data
starts at frame number muteFrames+l of the current super
frame using these decoding states;

- when not starting decoding of said streaming mode bit
stream at said first super frame, and consistency check
data that were calculated from the previous super frame
data 1s not consistent with corresponding consistency
check data calculated from the current super frame, using
a number ‘muteFrames’ of frames of the following super
frame for re-initialising the decoding states starting de-
coding of encoded signal data at frame number
‘muteFrames’+1 of that following super frame using these
decoding states;

- when not starting decoding of said streaming mode bit
stream at said first super frame, and a super frame was
decoded before and said consistency check data are wvalid,
using the decoder states of the previously decoded super

frame to decode the encoded signal data of the frames of
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the current super frame.

Advantageous additional embodiments of the invention are

disclosed in the respective dependent claims.

The following description provides the corresponding bit
stream information and the decoder processing for having one
bit stream format that supports a streaming mode as well as

an archival mode and that facilitates sample-exact cutting.

Drawings

Exemplary embodiments of the invention are described with

reference to the accompanying drawings, which show in:

Fig. 1 Structure of an archival mode bit stream;

Fig. 2 Structure of a cut archival mode bit stream;

Fig. 3 Structure of the streaming mode bit stream;

Fig. 4 Dependencies of the n-th frame, whereby decoding of

framen_4 requires data stored in a previous super

frame, and therefore it is invalid for stand-alone

decoding of the super frame. Framep_3, frame,_o and

framep_1 are required for initialising the decoder

states of framep;

Fig. 5 Decoder flow chart for the processing of archival
mode, cutting mode and streaming mode of the inven-
tive bit stream format;

Fig. 6 Simplified HD3 file format.

Exemplary embodiments

The invention was made during the hd3 codec development.
Therefore, the description is applicable to the current ver-
sion of the hd3 bit stream format. However, the invention

can be applied correspondingly to all frame based file for-
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mats that require knowledge of a number of previous frames
for decoding a frame and wherein number is written into the
bit stream header for initialising the decoder states, or
for achieving sample-exact cutting by indicating the number

of samples to mute of the decoded frame.

The hd3 codec processing enables storage, in a single file,
of an mp3 file plus extension data for the bit-exact repre-
sentation of the source of the mp3 file. The first version
of the hd3 bit stream format was an archival format with one
file header and successive data frames Frameg, Frame-q,
Framep, as shown in Fig. 1. For an easier understanding, the
different layers of the hd3 codec are not depicted here, and
it is assumed that the described coder requires a number of

previously decoded frames to decode the current frame.

For different applications it might be useful to transform
the archival format at decoder side into a streaming format,
or to cut a short sequence out of the archival format. For
example, cutting enables fast generation of short previews
and the streaming format allows starting decoding without
having the complete file received.

However, a problem to solve for sample-exact cutting and for
the operation in streaming mode and archival mode is the
initialisation of the decoder states in case the previous
frames are missing. The following description explains the

required bit stream information and decoder processing.

Archival mode

The archival mode bit stream as shown in Fig. 1 consists of
one file header at the beginning of the file, followed by
signal data divided into frames, wherein each frame repre-
sents code representing a segment of L coded signal samples
or coefficients.

The archival mode bit stream decoding can start only at the

first frame because only there the decoder states are known
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(they are defined in every decoding standard). E.g., the be-
low-mentioned Main_Data Begin Pointer in mp3 is set to zero
for the first frame. By continuously decoding the following
frames, the decoder states get initialised and a correct de-
coding of the samples is obtained. A main characteristic of
the described format is that not all but only k, with 0<k<K,
previously decoded frames are required to achieve correct
results, wherein K is the maximal number of required decoded
frames and K is a constant value that is known in the en-
coder and in the decoder. However, decoding of the required
information from the previous frames without knowledge of

other frames needs to be feasible.

The hd3 codec provides such feature by the independently de-
codable mp3 frames. However, the reconstruction of the bit-
exact replica (i.e. lossless reconstruction) requires due to
the mapping processing status information from three previ-
ously decoded mp3 frames, as described in application EP
08102308.7.

Furthermore, the MPEGl Audio Layer III standard ISO/IEC
11172-3 includes the above-mentioned bit reservoir technique
that allows storage of main data in previous frames. A main
data begin pointer is used that points to the beginning of
the main data located in a previous frame. Thus, decoding of
single mp3 frames requires information from previous frames

as well.

These issues are complicating the cutting or streaming of
the said bit stream format due to the fact that the reguired
information from previous frames is missing at the beginning
0of the streaming mode file or the cut file. Fig. 4 illus-
trates related issues that affect decoding-side cutting or
streaming of the encoding-side (or transmitted, or recorded,
or original) archival format. When starting decoding at the
header of the bit stream without the data from Framep_g,

Framen_4 can not be decoded because its
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Main_Data_Begin_Pointer points to non-available Framep_g
data. As well, the frames n-3 to n-1 can not be decoded cor-
rectly because their decoder states are not initialised cor-
rectly due to the missing data from the previous frames.
However, following availability of data (e.g. spectral val-
ues) from three previous frames, although frames n-3 to n-1
are not decoded, the correct decoder states of the following
frame can be reconstructed in a decoder states initialisa-
tion step/stage DSI by performing the mapping process de-—
scribed in EP08102308.7. The first frame with correctly ini-

tialised decoder states is Framep.

To overcome these problems, according to the invention, some
extra information items are added to the bit stream header
depicted in the following table. Based on these additional
information items the decoder can decide if the processing
will start with known default decoder states or with unknown

decoder states:

. Bit
Data field length Contents

Total number of samples per
OFL channel corresponding to the
(original file length) payload of the following
data.

‘0’ : Archival mode
FileMode 1

‘17 : Streaming mode

‘0’ : Decoding starts at the
beginning (i.e. with the
first frame or with the first
package) of the file, i.e.
MuteIfFirstSuperFrame 1 decoding states have their
default values

‘17 : Decoding starts later in
the file (or at a later pack-
age)

if (MuteIfFirstSuperFrame) Information required for

{ starting decoding later in
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the stream or at the begin-

ning of a cut file

Number of frames to mute
muteFrames X while initialising the de-

coder states

Number of samples to mute in
muteSamples X the corresponding frame for

sample—exact cutting

if (FileMode) Information required in

{ streaming mode

StreamingCheckSum Value for identifying the
} X previous super frame for a

} consistency check

Table 1: Section of the header of the inventive bit stream

format

The 'MuteIfFirstSuperFrame’ field of the bit stream header
indicates whether or not decoding of the following frames
requires an additional initialisation of the decoder states.
If true (i.e. the flag is set), further information items
are inserted into the bit stream header, which will be dis-

cussed in the following examples for cutting and streaming.

The bit stream header for the archival mode uses the ‘OFL’,
‘FileMode’ and MutelIfFirstSuperFrame’ data fields only,
wherein the values ‘FileMode’ and ‘MutelfFirstSuperFrame’
are set to zero (or the corresponding flags are cleared) to

indicate a non-cut archival file.

Cutting of the archival mode bit stream

Cutting is used at decoding side to separate a short sub-
section from a received or replayed complete coherent bit
stream in archival mode. The bit stream mode of the cut file
is equal to that of the archival mode format. Fig. 2 depicts
a cut file produced from the archival mode file format shown

in Fig. 1. Cutting can be used, for example, to get a short
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preview of the complete file. Instead of decoding and newly
encoding the desired section, the required frames are Jjust
cut out from the input file and a new header is inserted in

front of these cut-out data frames.

The problem with cutting is that for the decoding of the
first frame of the cut-out data frames the data from the re-
guired previous frames are missing in case the preview or
the cut-out section, respectively, does not start at the be-
ginning of the complete bit stream. Therefore the cut file
evaluates the MuteIfFirstSuperFrame’ data field of the bit
stream header indicating that the processing of the first
frames merely initialises the decoder states and that the
decoded samples of these frames are to be muted. The number
of frames that are to be muted is indicated in the bit
stream header in the ‘muteFrames’ field, and the number
‘muteSamples’ of samples that are to be muted is indicated
in the header to enable sample-exact cutting instead of pure

frame-exact cutting.

The following example explains in more detail how to create

a cut file from an archival file:

Given values

L: Number of decoded samples per frame

OFL.ri5: Total length of the input file in samples per channel

Xetart 2 Number of the first sample of the archival file to be
decoded for the cut file

Xeng: Number of the last sample of the archival file to be

decoded for the cut file

Values to be determined

OF Loyt ¢ Total length of the cut file in samples per chan-—
nel

Frame,.1iq: First decodable frame with known decoder states

Framegsi...: First decoded frame of the cut file
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Frame..q: Last decoded frame of the cut file

Krapping ¢ Number of frames required for mapping status ini-
tialisation, i.e. the number of frames required to
recover the decoder states of Framevaiia

Kmnps Number of invalid mp3 frames

Get number of required previous frames

Frame,.iiq = floor (Xeear/L)

Get Kmapping (wWhich 1Is the number of previous frames required
for valid decoding of frame number Framée,.;iq, which number is
known but may vary from frame to frame) and read the
Main_Data Begin_ Pointer of (mp3-)frame number Framei.iiq. Set
Koz €equal to the number of frames to add in order to get a
valid Main_Data_Begin_Pointer. For example, if the
Main_Data_Begin_Pointer points to the previous frame of

Framey.i114, Set kmp3 to ‘17.

Compute header values

muteFrames = Kupsz + Knapping

OF Loyt = Xepng — Xstart T1 + L*¥muteFrames
Framesiarr = max (0, Frame,.i:q4 — muteFrames)
Frameeng = min(ceil (OFLorig/L), ceil (Xena/L)) -1

muteSamples = Xgiore — L*Framegi .t

wherein ‘floor’ rounds a specified decimal number to the
closest integer towards negative infinity, and ‘ceil’ re-
turns a value representing the smallest integer that is

greater equal the argument of the ceil function

Establish the corresponding header

Data field Value
OFL OFLcut
FileMode 0
MuteIfFirstSuperFrame 1
mutelrames mutelFrames
muteSamples muteSamples




10

15

20

25

30

WO 2009/146998 PCT/EP2009/055663

18

Create the cut file

Copy the header followed by the frames Framegi..: Lo Framegng

For identification of a cut archival mode file, ‘FileMode’
is set to ‘0’ and ‘MutelIfFirstSuperFrame’ is set to ‘17.
These properties will indicate to the decoder that the de-
coder states are to be initialised using the first
‘muteFrame’ frames parameter, and that the decoded samples

of these frames are invalid.

Several frame-dependent values need to be found out for per-—
forming a cutting of the archival bit stream mode-file. How-
ever, the first step is finding the frame ‘Frame,.i:q’ 1in
which the first sample of the cut file is stored. For the
computation of that first frame, corresponding delays in the
core-codec processing may be introduced which, for easier
understanding, are not considered in the example.

Next, the number of previous frames required for recovering
the decoder states is to be obtained. Thus, the cut file
must start with the frame that holds the data of the first
frame involved in the decoder state recovery of ‘Frameq.i:q .
The obtained number of previous frames is written into the
‘muteFrame’ field of the bit stream header, such that the
decoder knows that these frames are to be used only for ini-
tialisation of the decoder states and not for decoding sam-—
ples.

For enabling a sample-exact cutting, an additional number of
‘samples per channel to mute’ (‘muteSamples’) can be indi-
cated in the header as well. These samples will be decoded
correctly by the decoder but will not be presented to the
user. Therefore the decoded presented signal can start with
a sample located anywhere within the frame, instead of

starting at the beginning of the frame.

In each case, ‘OFL’ is the number of samples per channel
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that can be decoded with known decoder states. This is ex-
plained in more detail in the following Streaming bit stream
mode section. Therefore the samples of the initialisation
frames are to be added to the actual number of samples of
the cut file. The decoder will automatically subtract these
additional samples from the ‘OFL’ value in the decoder proc-
ess. Further details are described in the Decoding process-

ing section.

Streaming mode

Using information items from the bit stream header depicted
in Table 1, the archival bit stream mode can be transformed
at decoding side into a streaming bit stream mode. ‘Stream-
ing mode’ means that the frames of the archival bit stream
are separated into successive packages, whereby each one of
these packages is called a ‘super frame’ (SF) and has the
same structure as an archival bit stream. A super frame
starts with the corresponding bit stream section header
(i.e. a super frame header) followed by frames of data.
I.e., in comparison with the archival mode, in the streaming
mode super frames each one having a header are repeatedly
arranged in the bitstream. An example for such a streaming

mode bit stream is depicted in Fig. 3.

The ‘FileMode’ data field of the bit stream header of each
super frame carries the value ‘1’ indicating the streaming
mode, in which the decoder must decode several successive
super frames in order to reconstruct all samples of the en-
coded file. The first super frame of a streaming mode stream
is basically identical to the beginning of an archival mode
file, but in the bit stream header the data fields
‘FileMode’ and ‘OFL’ carry values different than in an ar-
chival mode header. When the decoder starts decoding of the
first super frame, the default decoder states are used and
the first frame can be decoded directly without requiring

any further information items.
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However, a streaming mode bit stream can be replayed or de-
coded starting at each one of its super frames. But in that
case the required data from previous frames for initialising
the decoder states are missing. Therefore all super frames
of a stream except the first super frame must indicate in
the 'MutelIfFirstSuperFrame’ data field that their first
‘muteFrames’ number of frames are to be used only for the

decoder state recovery.

In streaming mode one must distinguish the decoding ini-
tialisation phase, where the decoding states are unknown,
from the decoding phase, where the decoding states are known
from previously decoded super frames. The corresponding type
of phase is obtained at the beginning of the each super
frame using the header information of the super frame. The
header properties for both phases are shown in the follow-

ing.

Decoding initialisation phase

FileMode =1

MuteIfFirstSuperFrame = 0

AND decoding starts at the beginning of a new coherent bit
stream in streaming mode.

The default decoder states are used and the decoding of the
samples can start directly at the first frame of the super

frame.

FileMode =1

MuteIfFirstSuperFrame = 1

AND this is the first super frame to decode following a de-
coder initialisation or reset.

The first ‘muteFrame’ frames of the current super frame are
used for initialising the decoder states, and the decoding

of samples can start at frame number (‘muteFrames’ +1).

FileMode = 1
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MuteIfFirstSuperFrame = 1

AND this is not the first decoded super frame AND the con-
sistency check of the previous and current super frames has
failed.

For the consistency check the ‘StreamingCheckSum’ data field
0of the header is used. Its value is obtained from the data
of the previous super frame and is written into the ‘Stream-
ingCheckSum’ data field of the following super frame, so
that successive super frames can be identified. For example,
a Cyclic Redundancy Check sum (CRC) or a hash value of
frames, e.g. the last frame, of the previous super frame can
be used. The decoder computes the CRC of the previous super
frame and compares it with the value stored in the header of
the current super frame. If this comparison fails the cur-
rent decoder states are not valid for the decoding of the
next super frame. Thus, the decoder states are to be re-
initialised using the first ‘muteFrames’ number of frames of
the next super frame. Decoding of samples starts at frame
number (‘mutefFrames’ +1).

The ‘StreamingCheckSum’ data field is not used in the first
super frame of a coherent streaming mode bit stream because
previous frames are not required and therefore the consis-

tency check is superfluous.

Decoding phase

FileMode =1

MuteIfFirstSuperFrame = 1

AND a super frame was decoded before AND the consistency
check 1is wvalid.

Thus, the decoder status of the previously decoded super
frame can be used to decode the frames of the next super

frame.

A typical streaming processing starts with an initialisation
phase followed by several decoding phases. In the decoding

phase the ‘muteFrame’ information is not used because the
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decoder states are initialised correctly by corresponding
data from the previous super frame, and the data to which
the 'Main_Data_ Begin_ Pointer’ is pointing is available in
the previous super frame. The decoder will only return to
the initialisation phase if a new coherent bit stream will
start (MutelfFirstSuperFrame =0) or the ‘StreamingCheckSum’
is incorrect. In both cases the decoder states become inva-

lid and are to be re—-initialised.

The following example shows how to create a streaming mode
bit stream from an already existing archival mode bit

stream:

Given values

L: Number of decoded samples per frame

OFLorig: Total length of the input file in samples per chan-
nel

M: Number of super frames with M < ceil(OFLgyig/L)

Values to be determined

NumFrames: Total number of frames

Mpean: Average number of frames per super frame
Framegtgpt : First frame of a super frame

Framegpng: Last frame of a super frame
muteFramesgp: Number of frames for initialisation of

the decoder states of the super frame
StreamingCheckSumgyr: Value for consistency check of the super
frame
m: Number of currently written super frames

with 0 £ m < M

Calculate total number of frames
NumFrames = ceil (OFLgyjg/L), wherein ‘ceil’ returns a value
representing the smallest integer that is greater equal the

argument of the ceil function.

Calculate number of frames per super frame
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Myean = Cei1l(OFLgyjqg/ (M*L))
Create first super frame (m=0)

Establish the corresponding header:

Data field Value
OFL Mpean*L
FileMode 1
MuteIfFirstSuperFrame 0

Copy frames number ‘0’ to (Mpean—1)-.

Create following super frames (1<m<M)
Compute ‘StreamingCheckSum’: compute the Cyclic Redundancy
Check sum of a defined part of the previous super frame and

store the result in data field ‘StreamingCheckSumgp’.

Obtain ‘muteFrames’: find all frames with an invalid
Main_Data_Begin_Pointer that points to data not located in
the current super frame and add the number of frames for re-
covering the decoder states. Set ‘muteFramesgp’ to the result

of this sum.

Establish the corresponding header:

Data field Value
OFL min ( (Mpean*L), (OFLgyig - M*L*Mpean))
FileMode 1
MuteIfFirstSuperFrame 1
muteFrames muteFramesgy
muteSamples 0
StreamingCheckSum StreamingCheckSumgp
Copy frames number (m*Mpegp) to min(((m+1) *Myean) -1,

NumFrames -1), wherein the min function is required for the
last super frame because the last super frame could carry a

different number of frames and samples.
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Decoding processing for the file or bit stream

The decoding processing flow chart of Fig. 5 describes the
decoding process for archival mode files and for streaming
mode bit streams. At the beginning of the decoding process
the decoder states are set to their default values (e.g. a
mapping buffer is set to zero and previously decoded values
are set to zero). In step/stage 1 the input file or bit
stream is available for reading the required data.
Step/stage 2 finds and reads the first header of the file or
bit stream, i.e. the header information items of Table 1 are
set, stored or loaded. Step/stage 3 sets the variable ‘Sam-

plesToMute’ to its default value =zero.

In step/stage 4 the ‘MutelfFirstSuperFrame’ data field of
the file or bit stream header is checked for deciding
whether the decoder states are known (MutelIfFirstSuperFrame
=0), or the decoder states must be re-initialised and a num-
ber of samples are to be ignored. The number of ignored
(muted) samples is calculated in step/stage 5 as Samples—
ToMute = muteFrames*L + muteSamples from the number
‘muteFrames’ of frames to mute and the number ‘muteSamples’
of samples to mute received from the file or bit stream
header. ‘L’ is the number of samples that are decoded from
one frame, which is a known decoder constant. Step/stage 6
decodes all received frames which includes also the first
‘muteFrames’ frames. Hence ‘OFL’ decoded samples are passed
to the next step/stage. Although the first ‘SamplesToMute’
samples are invalid, they are used for initialising the de-
coder states.

Hence the following step/stage 7 removes the invalid ‘Sam-—
plesToMute’ samples and returns only the remaining samples
to step/stage 8. The number of remaining samples is the dif-
ference between the value ‘SamplesToMute’ and the total num-
ber OFL of decoded samples. In case that ‘SamplesToMute’ is
greater than OFL, zero samples are returned to step/stage 8.

This can happen in the streaming-mode if the number of
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frames per super frame is less than the number of frames to
mute.

Therefore the remaining delay is to be transferred to the
next super frame. A corresponding variable MuteNextSF =
SamplesToMute - OFL is calculated in step/stage 9 in order
t£o store the number of samples to mute in the next super
frame.

At step/stage 10 the decoding processing is finished 11 for
an archival mode file or bit stream or a cut file bit stream
because all OFL samples of the file have been decoded.

Thus, step/stage 10 checks the ‘FileMode’ and proceeds to
END step 11 for stopping the archival mode decoding process.
Otherwise, decoding of the streaming-mode bit stream is to
be continued.

Therefore the ‘StreamingCheckSum’, for example a CRC, is
computed from the frame data of the currently decoded frame
in step/stage 12. The processing and the data used for the
‘StreamingCheckSum’ computation must produce identical re-
sults in the encoder and the decoder. Furthermore, the
‘StreamingCheckSum’ should represent a clear identification
of the current frame because it 1s used for verifying the
consistency of the decoder states of the next super frame.
Therefore the used data should diversify from super frame to

super frame and represent the coded data of the super frame.

Upon switching to the next super frame, step/stage 13
searches and reads the header of the next super frame. This
step/stage re-initialises all bit stream header variables so
that the former header information is lost. Upon reaching
the end of the file, or in case no valid bit stream header
has been found, the decoder will proceed to step 11 and stop
the decoding.

Otherwise it is to be checked for decoding the next super
frame whether the current decoder states are valid.

A streaming mode bit stream file can consists of two or more

successive coherent bit streams. Therefore it is to be
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checked whether the following super frame is the first super
frame of a new coherent bit stream, because in such case the
current decoder states belong to a different bit stream and
are to be reset to the default values. The first super frame
0of a coherent bit stream has a ‘MutelfFirstSuperFrame’ value
0f zero. Therefore the 'MutelfFirstSuperFrame’ value is in-
verted in step/stage 14 and is assigned to the variable
‘FirstSuperFrame’, i.e.

FirstSuperFrame = NOT (MutelIfFirstSuperFrame)

Step/stage 15 checks variable ‘FirstSuperFrame’ whether a
new coherent bit stream is starting. If true, step/stage 17
resets the decoder states and starts decoding of the next
super frame at step/stage 3. This is identical to starting
decoding of a new file, and is also identical to the decoder
initialisation phase 1 of the streaming-mode section in this
description. Otherwise the next super frame belongs to the
same coherent bit stream and the processing continues in
step/stage 16.

Here, the ‘StreamingCheckSum’ wvalue of the current super
frame bit stream header is compared with the ‘Streaming-
CheckSum’ wvalue computed from the previous super frame data
in step/stage 12, i.e. is CRC == StreamingCRC ?

This is necessary because a super frame of the current co-
herent bit stream might be missing, or a new coherent bit
stream is starting but not at its first super frame.

In case the consistency-check of step/stage 16 fails,
step/stage 17 is used to reset the decoder states and then
decoding of the next super frame starts at step/stage 3.
Therefore the processing is in the decoder initialisation
phase 3 of the streaming-mode section in this description
and the decoding is started with default decoder states,
which leads to the decoder initialisation phase 2 in
step/stage 4.

Otherwise the current decoder states are valid for decoding
of the current super frame and the current processing is in

the decoding phase 1 of the streaming-mode section in this
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description. Consequently, the ‘muteFrames’ value of the
current bit stream header needs not be evaluated. This is
ensured by step/stage 18 which sets the ‘MutelfFirstSuper-—
Frame’ wvariable to zero. Therefore step/stage 4 will not
lead to step/stage 8 and the ‘muteFrames’ value of the cur-
rent super frame will not be used.

The decision of step/stage 19 is made for transferring a
remaining delay of the previous super frame to the current
super frame. If ‘MuteNextSF’ > 0, the number of samples to
mute of the previous super frame was greater than the ‘OFL’
value of the previous super frame. Conseguently the number
‘SamplesToMute’ of samples to mute of the current super
frame is equal to the remaining number ‘MuteNextSF’ of
samples to mute of the previous super frame. Therefore
step/stage 20 sets SamplesToMute = MuteNextSF
Accordingly, decoding of the current super frame must start
at step/stage 4 in order to omit the re-initialisation of

‘SamplesToMute’ in step/stage 3.

If in step/stage 19 parameter MuteNextSF < 0, there are no
remaining samples to mute and the decoder states are correct
and the decoding of the current super frame can start di-
rectly with the first frame. The number of samples to mute
is set to zero in step/stage 3.

In Streaming mode the decoding of successive super frames is
repeated until step/stage 13 does no more find a bit stream

header, and the decoding processing is stopped in step 11.

Thus, the invention facilitates processing of a frame based
bit stream format in archival mode bit stream or streaming
mode bit stream, and enables a sample-exact cutting of the
archival mode bit stream, even if decoding of one frame re-
guires information from previous frames. As mentioned above,
the inventive decoding processing is used in a hd3 decoder

implementation and is tested successfully.

A HD3 file in it simplest format has three mandatory data
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sections shown in Fig. 6, and up to four optional data sec-
tions. The mandatory hd3ID data section provides file-mode,
length, and CRC information. This hd3ID section is encapsu-
lated in an ancillary data section (silence PCM) of an mp3
frame. Such ancillary data section of an mp3 frame may also
contain a Xing- or VBRi-compliant variable bit rate header
in front of the hd3ID information.

The mandatory mp3-data section encapsulates the mp3 data
stream or parts thereof. The synchronisation words of the
mp3 stream may be scrambled.

The mandatory cd-data section provides the lossless exten-—
sion to the mp3 data for reconstructing a mathematically
lossless copy of the original music with one or two audio
channels having a temporal resolution corresponding to 32
kHz, 44.1 kHz or 48 kHz and an amplitude resolution of 16
bit/sample. An unsynchronisation scheme can be used that
avoids the occurrence of mp3 sync headers.

An optional hd-data section (not depicted) enables lossless
reconstruction of high-definition studio formats with up to
24 bit/sample and sampling rates of 192 kHz.

The optional ID3/ID3v2 data section stores metadata relating
to the embedded mp3 encoded and the lossless reconstruction
encoded music. There may also be an optional ID3vl tag at

the very end of the HD3 file (not depicted).

The invention can also be used for other codecs or bit
streams like AAC, and in mp3 where the additional data (e.g.
the headers) are arranged in mp3 ancillary data fields,

which a corresponding mp3 decoder can evaluate.
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Claims

Method for generating a frame based bit stream format
file including at least one bit stream header section
(Header), said frames including encoded signal data,
wherein data required for a decoding or an evaluation of
data of a current frame (Frameq, Framep) can be contained
in one or more previous frames (Framep_5, Framep_g4),
characterised by arranging in said header information
items representing:

total number of samples per channel (OFL) for said

file;

an ‘archival mode’ or a ‘streaming mode’ (FileMode) for

said file;

whether or not a decoding of said encoded signal data

can start at the first frame of said file

(MuteIfFirstSuperFrame);

if a decoding of said encoded signal data is not to

start at said first frame of said file, the number of

initial frames to mute (muteFrames) while decoding

states are initialised, and optionally, for a sample-

exact cutting feature, the number of samples to mute

(muteSamples) in the corresponding frame;

in said streaming mode, a value (StreamingCheckSum) for

identifying a previous super frame for a consistency

check,
wherein in said archival mode, said file includes a sin-
gle bit stream header section (Header) and successive
ones of said frames (Frameg, Frameq, ..., Framep), and a
decoding of said encoded signal data is to start with the
first one (Framep) of said frames,
and wherein in said streaming mode said bit stream con-
tains more than one super frame, each one of said super
frames starting with a single bit stream header section
(Header) followed by several ones of said frames, and a

decoding of said encoded signal data can be initialised
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at each one of said super frames,

and wherein said information item regarding the number of
initial frames to mute (muteFrames) signalises how many
ones of initial frames in a current super frame are re-
guired for establishing data for initialising states of a
decoding of said signal data before actually starting de-
coding of encoded signal data from the following frame or
frames of said current super frame, such initial frames
not being used for decoding the encoded signal data con-

tained therein.

Data structure for a frame based bit stream format file
including at least one bit stream header section
(Header), said frames including encoded signal data,
wherein data required for a decoding or an evaluation of
data of a current frame (Frameq, Framep) can be contained
in one or more previous frames (Framep_5, Framep_g4),
characterised by having in said header information items
representing:

total number of samples per channel (OFL) for said

file;

an ‘archival mode’ or a ‘streaming mode’ (FileMode) for

said file;

whether or not a decoding of said encoded signal data

can start at the first frame of said file

(MuteIfFirstSuperFrame);

if a decoding of said encoded signal data is not to

start at said first frame of said file, the number of

initial frames to mute (muteFrames) while decoding

states are initialised, and optionally, for a sample-

exact cutting feature, the number of samples to mute

(muteSamples) in the corresponding frame;

in said streaming mode, a value (StreamingCheckSum) for

identifying a previous super frame for a consistency

check,

wherein in said archival mode, said file includes a sin-—
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gle bit stream header section (Header) and successive
ones of said frames (Frameg, Frameq, ..., Framep), and a
decoding of said encoded signal data is to start with the
first one (Framep) of said frames,

and wherein in said streaming mode said bit stream con-
tains more than one super frame, each one of said super
frames starting with a single bit stream header section
(Header) followed by several ones of said frames, and a
decoding of said encoded signal data can be initialised
at each one of said super frames,

and wherein said information item regarding the number of
initial frames to mute (muteFrames) signalises how many
ones of initial frames in a current super frame are re-
guired for establishing data for initialising states of a
decoding of said signal data before actually starting de-
coding of encoded signal data from the following frame or
frames of said current super frame, such initial frames
not being for use for decoding the encoded signal data

contained therein.

Method for cutting a section out of a frame based bit
stream format file including a bit stream header section
(Header), said frames including encoded signal data,
wherein data required for a decoding or an evaluation of
data of a current frame (Frameq, Framep) can be contained
in one or more previous frames (Framep_5, Framep_4), and
wherein said header includes information items represent-
ing:

total number of samples per channel (OFL) for said

file;

an ‘archival mode’ (FileMode) for said file;

a decoding of said encoded signal data is to start at
the first frame of said file (MutelIfFirstSuperFrame),
wherein in said archival mode, said file includes a sin-

gle bit stream header section (Header) and successive

ones of said frames (Frameg, Frameq, ..., Framep),
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said method including the step of forming a cutting file
by taking the required frames data from said bit stream
and arranging a cutting header in front of these frames
data, wherein said cutting header is derived from said
header and in said cutting header:

said total number of samples per channel (OFL) for said
file is replaced by the number of samples per channel
(OFLoyt) for said cutting file;

said archival mode (FileMode) is kept;

said information item (MuteIfFirstSuperFrame) regarding
decoding of said encoded signal data is to start at the
first frame of said file is changed to decoding of said
encoded signal data is to start later in said file;

an information item is added regarding the number of ini-
tial frames to mute (muteFrames) while decoding states

are initialised.

Apparatus for cutting a section out of a frame based bit
stream format file including a bit stream header section
(Header), said frames including encoded signal data,
wherein data required for a decoding or an evaluation of
data of a current frame (Frameq, Framep) can be contained
in one or more previous frames (Framep_5, Framep_4), and
wherein said header includes information items represent-
ing:

total number of samples per channel (OFL) for said

file;

an ‘archival mode’ (FileMode) for said file;

a decoding of said encoded signal data is to start at
the first frame of said file (MutelIfFirstSuperFrame),
wherein in said archival mode, said file includes a sin-

gle bit stream header section (Header) and successive
ones of said frames (Frameg, Frameq, ..., Framep),

salid apparatus including means being adapted for forming
a cutting file by taking the required frames data from

said bit stream and arranging a cutting header in front
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of these frames data, wherein said cutting header is de-
rived from said header, and in said cutting header:

said total number of samples per channel (OFL) for said
file is replaced by the number of samples per channel
(OFLoyt) for said cutting file;

said archival mode (FileMode) is kept;

said information item (MuteIfFirstSuperFrame) regarding
decoding of said encoded signal data is to start at the
first frame of said file is changed to decoding of said
encoded signal data is to start later in said file;

an information item is added regarding the number of ini-
tial frames to mute (muteFrames) while decoding states

are initialised.

Method according to claim 3, or apparatus according to
claim 4, wherein said cutting header additionally in-
cludes an information item (muteSamples) regarding the
number of samples to mute in the frame where decoding of

said encoded signal data is to begin.

Method according to claim 3 or 5, or apparatus according
to claim 4 or 5, wherein said information items in said
cutting header are calculated as follows:

Frameyaz1iq = floor (Xgtart/L), wherein Xgtart is the num-
ber of the first encoded signal sample or coefficient of
the archival file to be decoded for the cut file and L is
the number of samples or coefficients per frame;

Get the number kmapping of frames regquired for mapping
status initialisation and a Main Data Begin_Pointer of
the first decodable frame Frameyg1ig with known decoder
states;

Set the number kp,3 of invalid frames equal to the number
of frames to add in order to get a valid
Main_Data_Begin_Pointer;

said information item regarding the number of frames to

mute is muteFrames = kpp3 + Kpappings
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said number of samples per channel for said cutting file
is OFLout = Xend - Xstart t1 + L*muteFrames, wherein Xgpg
is the number of the last encoded signal sample or coef-
ficient of the archival file to be decoded for the cut

file.

Method for changing a frame based bit stream file format,
said bit stream including a header section (Header), said
frames including encoded signal data, wherein data re-
guired for a decoding or an evaluation of data of a cur-
rent frame (Framep, Framep,) can be contained in one or
more previous frames (Framep_5, Framep_,), and wherein
said header includes information items representing:

total number of samples per channel (OFL) for said

file;

an ‘archival mode’ (FileMode) for said file;

a decoding of said encoded signal data is to start at
the first frame of said file (MutelIfFirstSuperFrame),
wherein in said archival mode, said file includes a sin-—

gle bit stream header section (Header) and successive
ones of said frames (Frameg, Frameq, ..., Framep),
said method including the step of generating from said
archival mode file a ‘streaming mode’ bit stream by form-
ing from every successive group of frames of said archi-
val mode file a super frame of said streaming mode bit
stream by taking the required frame data from said archi-
val mode file and arranging a super frame header at the
beginning of each super frame, wherein these super frame
headers are derived from said header and in the first one
0f said super frame headers:

said total number of samples per channel (OFL) for said

file is replaced by a first adapted number of samples

per channel;

an information item for ‘streaming mode’ instead of

‘archival mode’ is given;

said information item (MuteIfFirstSuperFrame) regarding
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decoding of said encoded signal data is to start at the
first frame of said file is kept,

and in the following ones of said super frame headers:
said total number of samples per channel (OFL) for said
file is replaced by a second adapted number of samples
per channel;
said information item for ‘archival mode’ (FileMode) 1is
replaced by an information item for ‘streaming mode’;
said information item (MuteIfFirstSuperFrame) regarding
decoding of said encoded signal data is to start at the
first frame of said file is replaced by an information
item regarding decoding of said encoded signal data is
not to start at said first frame;
an information item is added regarding the number of
initial frames to mute (muteFrames) while decoding
states are initialised;
optionally, an information item (muteSamples) is added
regarding the number of samples to mute in the frame
where decoding of said encoded signal data is to begin,
which number is ‘0’;
an information item (StreamingCheckSum) 1is added re-
garding consistency check data, the value of which is

derived from the data of the previous super frame.

Apparatus for changing a frame based bit stream file for-
mat, said bit stream including a header section (Header),
said frames including encoded signal data, wherein data
required for a decoding or an evaluation of data of a
current frame (Frameq, Framep) can be contained in one or
more previous frames (Framep_5, Framep_,), and wherein
said header includes information items representing:

total number of samples per channel (OFL) for said

file;

an ‘archival mode’ (FileMode) for said file;

a decoding of said encoded signal data is to start at

the first frame of said file (MutelIfFirstSuperFrame),
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wherein in said archival mode, said file includes a sin-
gle bit stream header section (Header) and successive
ones of said frames (Frameg, Frameq, ..., Framep),
said apparatus including means being adapted for generat-
ing from said archival mode file a ‘streaming mode’ bit
stream by forming from every successive group of frames
of said archival mode file a super frame of said stream-—
ing mode bit stream by taking the regquired frame data
from said archival mode file and arranging a super frame
header at the beginning of each super frame, wherein
these super frame headers are derived from said header
and in the first one of said super frame headers:
said total number of samples per channel (OFL) for said
file is replaced by a first adapted number of samples
per channel;
an information item for ‘streaming mode’ instead of
‘archival mode’ is given;
said information item (MuteIfFirstSuperFrame) regarding
decoding of said encoded signal data is to start at the
first frame of said file is kept,
and in the following ones of said super frame headers:
said total number of samples per channel (OFL) for said
file is replaced by a second adapted number of samples
per channel;
said information item for ‘archival mode’ (FileMode) 1is
replaced by an information item for ‘streaming mode’;
said information item (MuteIfFirstSuperFrame) regarding
decoding of said encoded signal data is to start at the
first frame of said file is replaced by an information
item regarding decoding of said encoded signal data is
not to start at said first frame;
an information item is added regarding the number of
initial frames to mute (muteFrames) while decoding
states are initialised;
optionally, an information item (muteSamples) is added

regarding the number of samples to mute in the frame
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where decoding of said encoded signal data is to begin,
which number is ‘0’;

an information item (StreamingCheckSum) 1is added re-
garding consistency check data, the value of which is

derived from the data of the previous super frame.

Method according to claim 7, or apparatus according to
claim 8, wherein said first adapted number of samples per
channel is OFL = Mpean*L, wherein L is the number of de-
coded samples per frame, OFLorig is the total length of
said file in samples per channel, M is the number of su-
per frames with M S ceil (OFLyyig/L), and Mpean =

cell (OFLgyiqg/ (M*L)) .

Method or apparatus according to claim 9, wherein ‘m’ is
the number of a current super frame and said second
adapted number of samples per channel is OFL =

min ((Mpean*L), (OFLoyrig — M*L*Mpean)) -

Method or apparatus according to claim 10, wherein said
information item (StreamingCheckSum) regarding consis-
tency check data is the Cyclic Redundancy Check sum of a

pre-defined section of the previous super frame.

Method or apparatus according to claim 10, wherein said
information item (StreamingCheckSum) regarding consis-
tency check data is the hash value of frames, e.g. the

last frame, of the previous super frame.

Use of the method according to one of claims 7, 9 and 10
for decoding said streaming mode bit stream, further in-
cluding the steps of:

when starting decoding of said streaming mode bit stream
at said first super frame, the decoding of the encoded
signal data starts at the first frame of that super

frame using default decoder states;
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when not starting decoding of said streaming mode bit
stream at said first super frame, following a decoding
initialisation or reset, a number ‘muteFrames’ of frames
corresponding to said information item regarding the
number of initial frames to mute (muteFrames) is used
for initialising the decoding states, and the decoding
of encoded signal data starts at frame number
muteFrames+1 of the current super frame using these de-
coding states;

when not starting decoding of said streaming mode bit
stream at said first super frame, and consistency check
data that were calculated from the previous super frame
data 1s not consistent with corresponding consistency
check data calculated from the current super frame, us-—
ing a number ‘muteFrames’ of frames of the following su-
per frame for re-initialising the decoding states start-
ing decoding of encoded signal data at frame number
‘muteFrames’+1 of that following super frame using these
decoding states;

when not starting decoding of said streaming mode bit
stream at said first super frame, and a super frame was
decoded before and said consistency check data are
valid, using the decoder states of the previously
decoded super frame to decode the encoded signal data of

the frames of the current super frame.
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