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Claims 

 

 
1. An audio decoder for providing a decoded audio information on the basis of an 

encoded audio information, 5 

 

wherein the audio decoder is configured to obtain decoded spectral values on the 

basis of an encoded information representing the spectral values, 

 

wherein the audio decoder is configured to decode one or more most significant 10 

bits on the basis of respective symbol codes for a plurality of spectral values, and 

to decode one or more least significant bits for one or more of the spectral values,  

 

wherein the audio decoder is configured to be switchable between  

- a first mode in which a decoding of spectral values in a higher frequency range 15 

is omitted in response to a signaling from the encoder and in which least signif-

icant bits are decoded for all spectral values for which one or more most signif-

icant bits are decoded and which comprise more bits than the most significant 

bits, and 

 20 

- a second mode in which one or more least significant bits associated with one 

or more of the spectral values are decoded, while no least significant bits are 

decoded for one or more other spectral values for which one or more most sig-

nificant bits have been decoded and which comprise more bits than the most 

significant bits; and 25 

wherein the audio decoder is configured to provide the decoded audio information 

using the spectral values. 

 

2.  The audio decoder according to claim 1, wherein the arithmetic decoding is config-

ured to determine bit positions of the one or more most significant bits and  to allo-30 

cate the one or more most significant bits  determined by a symbol of the arithmet-

ically encoded representation to the determined bit positions 

 

3. The audio decoder according to one of claims 1 to 2, wherein the audio decoder is 

configured to decode, for all spectral values for which one or more most significant 35 

bits have been decoded and which comprise more bits than the one or more most 
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significant bits and a least significant bit, one or more intermediate bits, bit posi-

tions of which are between the least significant bit and the one or more most signif-

icant bits. 

 

4. The audio decoder according to one of claims 1 to 3, wherein the audio decoder is 5 

configured to decode, when operating in the second mode, in a first decoding 

phase,  

- one or more most significant bits per spectral value, and  

- for all spectral values for which one or more most significant bits are decoded 

and which comprise more bits than the one or more most significant bits and a 10 

least significant bit, one or more intermediate bits, bit positions of which are be-

tween the least significant bit and the one or more most significant bits, and  

- for all spectral values for which one or more most significant bits are decoded 

and for which the one or more most significant bits and any intermediate bits, 

as far as intermediate bits are present, indicate a non-zero value, signs; and 15 

 

wherein the audio decoder is configured to selectively omit, when operating in the 

second mode, in the first decoding phase,  a decoding of a sign for spectral values 

for which the one or more most significant values and any intermediate bits, as far 

as intermediate bits are present, indicate a zero value, and 20 

 

wherein the audio decoder is configured to selectively obtain, when operating in 

the second mode, in a second decoding phase which follows the first decoding 

phase, sign information for spectral values for which the one or more most signifi-

cant values and any intermediate bits, as far as intermediate bits are present, indi-25 

cate a zero value and for which a least significant bit information indicates a non-

zero value. 

 

5.  The audio decoder according to one of claims 1 to 4, wherein the audio decoder is 

configured to sequentially use subsequent bits of a least-significant-bit-information 30 

bit sequence in order to obtain least significant bit values associated with the spec-

tral values when operating in the second mode. 

 

6.  The audio decoder according to claim 5, wherein the audio decoder is configured 

to use, when operating in the second mode, a single bit of the least-significant-bit-35 

information bitsequence for respective spectral values for which the one or more 
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most significant values and any intermediate bits, as far as intermediate bits are 

present, indicate a non-zero value, wherein the used single bit of the least-

significant-bit-information bitsequence is used in order to obtain a least significant 

bit value; and 

 5 

wherein the audio decoder is configured to use, when operating in the second 

mode, a single bit of the least-significant-bit-information bitsequence for respective 

spectral values for which the one or more most significant values  and any inter-

mediate bits, as far as intermediate bits are present, indicate a zero value, and for 

which the used single bit of the least-significant-bit-information bitsequence con-10 

firms the zero value; and 

 

wherein the audio decoder is configured to use, when operating in the second 

mode, two subsequent bits of the least-significant-bit-information bitsequence for 

respective spectral values for which the one or more most significant values and 15 

any intermediate bits, as far as intermediate bits are present, indicate a zero value, 

and for which a first of the used bits of the least-significant-bit-information bitse-

quence indicates a deviation from the zero value by a least significant bit value, 

wherein a second of the used bits of the least-significant-bit-information bitse-

quence determines a sign of the respective spectral value. 20 

 

7. The audio decoder according to one of claims 1 to 6, wherein the audio decoder is 

configured to decode, when operating in the second mode, least significant bits 

starting from a least significant bit associated with a lowest frequency spectral val-

ue and proceeding towards spectral values associated with increasingly higher 25 

frequencies,  

 

such that spectral values are refined by least-significant-bit information in a range 

from a lowest frequency spectral value up to a spectral value for which a last least 

significant bit information is available, and such that spectral values having associ-30 

ated frequencies higher than a frequency associated with the spectral value for 

which the last least significant bit information is available remain unrefined. 

 

8.  The audio decoder according to one of claims 1 to 7, wherein the audio decoder is 

configured to evaluate a bitstream flag which is included in the encoded audio in-35 



- 74 - 

formation in order to decide whether the audio decoder operates in the first mode 

or in the second mode. 

 

9. The audio decoder according to one of claims 1 to 8, wherein the audio decoder is 

configured to obtain intermediate bits, bit positions of which are between the least 5 

significant bit and the one or more most significant bits, and the least significant bit 

associated with a given spectral value from a contiguous bit sequence in the first 

mode, and 

 

wherein the audio decoder is configured to obtain intermediate bits, bit positions of 10 

which are between the least significant bit and the one or more most significant 

bits, and the least significant bit associated with a given spectral value from sepa-

rate bit sequences or from separate, non-contiguous bit locations of a bit sequence 

in the second mode. 

 15 

10.  The audio decoder according to one of claims 1 to 9, wherein the audio decoder is 

configured to selectively obtain a sign information associated with a spectral value 

only after a decoding of the one or or most significant bits, any intermediate bits, 

bit positions of which are between the least significant bit and the one or more 

most significant bits, and the least significant bit associated with a given spectral 20 

value in the first mode, in dependence on whether the one or more most significant 

bits, the intermediate bits and the least significant bit indicate a zero value or not,  

and  

 

wherein the audio decoder is configured to selectively obtain a sign information 25 

associated with a spectral value after a decoding of the one or ore most significant 

bits and any intermediate bits, bit positions of which are between the least signifi-

cant bit and the one or more most significant bits, but before a least significant bit 

associated with a given spectral value is decoded in the second mode, in depend-

ence on whether the one or more most significant bits and the intermediate bits in-30 

dicate a zero value or not. 

 

11.  An audio encoder for providing an encoded audio information on the basis of an 

input audio information, 

wherein the audio encoder is configured to obtain spectral values representing an 35 

audio content of the input audio information, and  
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wherein the audio encoder is configured to encode at least a plurality of the spec-

tral values, in order to obtain an encoded information representing the spectral 

values;  

 

wherein the audio encoder is configured to encode one or more most significant 5 

bits, to obtain respective symbol codes for a plurality of the spectral values, and to 

encode one or more least significant bits for one or more of the spectral values, 

wherein a respective symbol code represents one or more most significant bits 

values for one or more spectral values, 

 10 

wherein the audio encoder is configured to be switchable between  

- a first mode in which an encoding of non-zero spectral values in a higher fre-

quency range is omitted in case that an available bit budget is used up by an 

encoding of spectral values in a lower frequency range and in which least sig-

nificant bits are encoded for all spectral values for which one or more most sig-15 

nificant bits are encoded and which comprise more bits than the most signifi-

cant bits, and 

 

- a second mode  in which one or more least significant bits associated with one 

or more of the spectral values are encoded, while no least significant bits are 20 

encoded for one or more other spectral values for which one or more most sig-

nificant bits are encoded and which comprise more bits than the most signifi-

cant bits; 

 

wherein the audio encoder is configured to provide the encoded audio information 25 

using the encoded information representing the spectral values.  

 

12.  The audio encoder according to claim 11, wherein the audio encoder is configured 

to encode at least one or more most significant bits of all non-zero spectral values 

or of all non-zero groups of spectral values in the second mode.  30 

 

13.  The audio encoder according to one of claims 11 to 12, wherein the audio encoder 

is configured to limit, when operating in the first mode, a frequency range, for 

which spectral values are encoded, in case that a bit budget is insufficient, such 

that one or more spectral values are left unconsidered in the encoding of spectral 35 

values.  
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14.  The audio encoder according to claim 13, wherein the audio encoder is configured 

to determine, when operating in the first mode, a maximum frequency value and to 

encode, when operating in the first mode, spectral values up to the maximum fre-

quency and to leave, when operating in the first mode, spectral values above the 5 

maximum frequency unencoded even if the spectral values are non-zero,  

 

wherein the audio encoder is configured to select, when operating in the first 

mode, the maximum frequency value in dependence on a computation or estima-

tion of a bit demand for encoding all spectral values, such that a number of spec-10 

tral values to be encoded is reduced if the computed or estimated bit demand 

would exceed a bit budget, and 

 

wherein the audio encoder is configured to determine, when operating in the sec-

ond mode, the maximum frequency value and to encode when operating in the 15 

second mode, spectral values up to the maximum frequency and to leave, when 

operating in the second mode, spectral values above the maximum frequency un-

encoded, 

 

wherein the audio encoder is configured to select, when operating in the second 20 

mode, the maximum frequency value such that at least one or more most signifi-

cant bits of all non-zero spectral values or of all non-zero groups of spectral values 

are encoded and such that at most zero-valued spectral values are left unencoded. 

 

15.  The audio encoder according to claim 13 or claim 14, wherein the audio encoder is 25 

configured to include an information describing the maximum frequency into the 

encoded audio information.  

 

16. The audio encoder according to one of claims 11 to 15, wherein the audio encoder 

is configured to make a mode decision whether to use the first mode or the second 30 

mode in dependence on an available bit rate.  

 

17.  The audio encoder according to one of claims 11 to 16, wherein the audio encoder 

is configured to make a mode decision whether to use the first mode or the second 

mode in dependence on a number of spectral values or groups of spectral values 35 

which comprise, in addition to one or more most significant bits encoded in a most-
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significant-bit-encoding step, one or more least significant bits, an encoding of 

which can selectively be omitted in dependence on a bit demand and a bit budget.   

 

18.  The audio encoder according to one of claims 11 to 17, wherein the audio encoder 

is configured to include a bitstream flag in the encoded audio information indicating 5 

whether the audio encoder operates in the first mode or in the second mode. 

 

19. The audio encoder according to one of claims 11 to 18, wherein the audio encoder 

is configured to encode intermediate bits, bit positions of which are between the 

least significant bit and the one or more most significant bits, and the least signifi-10 

cant bit associated with a given spectral value into a contiguous bit sequence in 

the first mode, and 

 

wherein the audio encoder is configured to encode intermediate bits, bit positions 

of which are between the least significant bit and the one or more most significant 15 

bits, and the least significant bit associated with a given spectral value into sepa-

rate bit sequences or into separate, non-contiguous bit locations of a bit sequence 

in the second mode. 

 

20.  The audio encoder according to one of claims 11 to 19, wherein the audio encoder 20 

is configured to encode, when operating in the first mode, a sign information asso-

ciated with a spectral value in a bit sequence which is associated with intermediate 

bits, bit positions of which are between the least significant bit and the one or more 

most significant bits, and least significant bits, and 

 25 

wherein the audio encoder is configured to selectively encode, when operating in 

the second mode, a sign information associated with a spectral value in a bit se-

quence which is associated with intermediate bits, bit positions of which are be-

tween the least significant bit and the one or more most significant bits, and sign 

information or in a bit sequence associated with least significant bits and sign in-30 

formation, such that sign information for spectral values which deviate from zero 

only by a least significant bit value are encoded in the bit sequence associated 

with least significant bits and sign information.  

 

 35 
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21.  The audio encoder according to one of claims 11 to 20, wherein the arithmetic en-

coding is configured to determine bit positions of the one or more most significant 

bits  and  include into the arithmetically encoded representation an information de-

scribing the bit positions.  

 5 

22. The audio encoder according to one of claims 11 to 21, wherein the audio encoder 

is configured to map at least two most significant bits of the at least one spectral 

value onto one symbol of an arithmetically encoded representation, which repre-

sents the at least two most significant bits of the at least one spectral value. 

 10 

23. The audio encoder according to one of claims 11 to 22, wherein the audio encoder 

is configured to encode, for all spectral values for which one or more most signifi-

cant bits are encoded and which comprise more bits than the one or more most 

significant bits  and a least significant bit, one or more intermediate bits, bit posi-

tions of which are between the least significant bit and the one or more most signif-15 

icant bits. 

 

24. The audio encoder according to one of claims 11 to 23, wherein the audio encoder 

is configured to encode, in a first encoding phase,  

- one or more most significant bits per spectral value, and  20 

- for all spectral values for which one or more most significant bits are encoded 

and which comprise more bits than the one or more most significant bits and a 

least significant bit, one or more intermediate bits, bit positions of which are be-

tween the least significant bit and the one or more most significant bits, and  

- for all spectral values for which one or more most significant bits are encoded 25 

and for which the one or more most significant bits and any intermediate bits, 

as far as intermediate bits are present, indicate a non-zero value, signs; and 

 

wherein the audio encoder is configured to selectively omit, in the first encoding 

phase, an encoding of a sign for spectral values for which the one or more most 30 

significant values  and any intermediate bits, as far as intermediate bits are pre-

sent, indicate a zero value, and 

 

wherein the audio encoder is configured to selectively encode, in a second encod-

ing phase which follows the first encoding phase, sign information for spectral val-35 

ues for which the one or more most significant values and any intermediate bits, as 
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far as intermediate bits are present, indicate a zero value and for which a least 

significant bit information indicates a non-zero value. 

 

25. The audio encoder according to one of claims 11 to 24, wherein the audio encoder 

is configured to only include a sign information into the encoded audio representa-5 

tion for spectral values which only differ from zero by a least significant bit if the 

least significant bit of such spectral values is actually encoded.  

 

26.  The audio encoder according to one of claims 11 to 25, wherein the audio encoder 

is configured to sequentially provide subsequent bits of a least-significant-bit-10 

information bit sequence in order to encode least significant bit values associated 

with the spectral values. 

 

27.  The audio encoder according to claim 26, wherein the audio encoder is configured 

to provide a single bit of the least-significant-bit-information bitsequence for re-15 

spective spectral values for which the one or more most significant values and any 

intermediate bits, as far as intermediate bits are present, indicate a non-zero value, 

wherein the used single bit of the least-significant-bit-information bitsequence is 

used in order to encode a least significant bit value; and 

 20 

wherein the audio encoder is configured to provide a single bit of the least-

significant-bit-information bitsequence for respective spectral values for which the 

one or more most significant values and any intermediate bits, as far as intermedi-

ate bits are present, indicate a zero value, and for which the provided single bit of 

the least-significant-bit-information bitsequence confirms the zero value; and 25 

 

wherein the audio encoder is configured to provide two subsequent bits of the 

least-significant-bit-information bitsequence for respective spectral values for 

which the one or more most significant values  and any intermediate bits, as far as 

intermediate bits are present, indicate a zero value, and for which a first of the pro-30 

vided bits of the least-significant-bit-information bitsequence indicates a deviation 

from the zero value by a least significant bit value, wherein a second of the provid-

ed bits of the least-significant-bit-information bitsequence encodes a sign of the re-

spective spectral value. 

 35 
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28. The audio encoder according to one of claims 11 to 27, wherein the audio encoder 

is configured to encode least significant bits starting from a least significant bit as-

sociated with a lowest frequency spectral value and proceeding towards spectral 

values associated with increasingly higher frequencies,  

 5 

such that encoded information for refining spectral values by least-significant-bit in-

formation is provided in a range from a lowest frequency spectral value up to a 

spectral value for which a last least significant bit information is provided, and  

such that no encoded information for refining spectral values by least-significant-bit 

information is provided for spectral values having associated frequencies higher 10 

than a frequency associated with the spectral value for which the last least signifi-

cant bit information is provided. 

 

29.  The audio encoder according to one of claims 11 to 28, wherein the audio encoder 

is configured to be switchable between  15 

- a first mode in which an encoding of non-zero spectral values in a higher fre-

quency range is omitted in case that an available bit budget is used up by en-

coded spectral values in a lower frequency range and in which least significant 

bits are encoded for all spectral values for which one or more most significant 

bits are encoded and which comprise more bits than the most significant bits, 20 

and 

 

- a second mode in which one or more least significant bits associated with one 

or more of the spectral values are encoded, while no least significant bits are 

encoded for one or more other spectral values for which one or more most sig-25 

nificant bits are encoded and which comprise more bits than the most signifi-

cant bit. 

 

30.  The audio encoder according to claim 29, wherein the audio encoder is configured 

to provide a bitstream flag which is included in the encoded audio information in 30 

order to indicate whether the audio encoder operates in the first mode or in the 

second mode. 

 

31.  The audio encoder according to one of claims 11 to 30, wherein the audio encoder 

is configured to jointly encode one or more most significant bits per spectral value 35 

for at least two spectral values using respective symbol codes,  
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wherein a respective symbol code represents one or more most significant bits per 

spectral value for at least two spectral values. 

 

32.  The audio encoder according to one of claims 11 to 31, wherein the audio encoder 5 

is configured to determine, when operating in the second mode, an actual highest-

frequency non-zero spectral value and to encode at least one or more most signifi-

cant bits of all non-zero spectral values or of all non-zero groups of spectral val-

ues. 

 10 

33.  The audio encoder according to one of claims 11 to 32, wherein the audio encoder 

is configured to encode, when operating in the second mode, all bits except for a 

least significant bit for all non-zero spectral values, and 

wherein the audio encoder is configured to encode least significant bits for spectral 

values until a bit budget is exhausted. 15 

 

34.  The audio encoder according to one of claims 11 to 33, wherein the audio encoder 

is configured to obtain a gain information which determines quantization steps of a 

quantization of spectral values, and which determines a bit demand for encoding 

the quantized spectral values. 20 

 

35. A method for providing a decoded audio information on the basis of an encoded 

audio information, 

 

wherein the method comprises obtaining decoded spectral values on the basis of 25 

an encoded information representing the spectral values, 

 

wherein the method comprises decoding one or more most significant bits on the 

basis of respective symbol codes for a plurality of spectral values, and 

decoding one or more least significant bits for one or more of the spectral values,  30 

 

wherein the method comprises selecting between  

- a first mode in which a decoding of spectral values in a higher frequency range 

is omitted in response to a signaling from the encoder and in which least signif-

icant bits are decoded for all spectral values for which one or more most signif-35 

icant bits are decoded and which comprise more bits than the most significant 
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bits, and 

 

- a second mode in which one or more least significant bits associated with one 

or more of the spectral values are decoded, while no least significant bits are 

decoded for one or more other spectral values for which one or more most sig-5 

nificant bits have been decoded and which comprise more bits than the most 

significant bits; and 

 

wherein the method comprises providing the decoded audio information using the 

spectral values. 10 

 

36.  A method for providing an encoded audio information on the basis of an input au-

dio information, 

 

wherein the method comprises obtaining spectral values representing an audio 15 

content of the input audio information, and  

 

wherein the method comprises encoding at least a plurality of the spectral values, 

in order to obtain an encoded information representing the spectral values;  

 20 

wherein the method comprises encoding one or more most significant bits, to ob-

tain respective symbol codes for a plurality of the spectral values, and encoding 

one or more least significant bits for one or more of the spectral values, 

 

wherein a respective symbol code represents one or more most significant bits 25 

values for one or more spectral values, 

 

wherein the method comprises selecting between  

- a first mode in which an encoding of non-zero spectral values in a higher fre-

quency range is omitted in case that an available bit budget is used up by an 30 

encoding of spectral values in a lower frequency range and in which least sig-

nificant bits are encoded for all spectral values for which one or more most sig-

nificant bits are encoded and which comprise more bits than the most signifi-

cant bits, and 

 35 
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- a second mode in which one or more least significant bits associated with one 

or more of the spectral values are encoded, while no least significant bits are 

encoded for one or more other spectral values for which one or more most sig-

nificant bits are encoded and which comprise more bits than the most signifi-

cant bits; 5 

 

wherein the method comprises providing the encoded audio information using the 

encoded information representing the spectral values.  

 

37. A computer program for performing the method according to one of claims 35 to 36 10 

when the computer program runs on a computer.  

 

38.  An encoded audio representation, comprising: 

 

 an encoded information representing spectral values; and 15 

  

 a flag indicating whether an audio decoder should work   

 

- in a first mode in which a decoding of spectral values in a higher frequency 

range is omitted in response to a signaling from the encoder and in which least 20 

significant bits are decoded for all spectral values for which one or more most 

significant bits are decoded and which comprise more bits than the most signif-

icant bits, or 

 

- in a second mode in which one or more least significant bits associated with 25 

one or more of the spectral values are decoded, while no least significant bits 

are decoded for one or more other spectral values for which one or more most 

significant bits have been decoded and which comprise more bits than the 

most significant bits. 




