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Claims 

 

1. Audio scene encoder for encoding an audio scene, the audio scene comprising at least 

two component signals, the audio scene encoder comprising: 

 5 

 a core encoder for core encoding the at least two component signals, wherein the core 

encoder is configured to generate a first encoded representation for a first portion of 

the at least two component signals, and to generate a second encoded representation 

for a second portion of the at least two component signals,  

 10 

wherein the core encoder is configured to form a time frame from the at least two 

component signals, wherein a first frequency subband of the time frame of the at least 

two component signals is the first portion of the at least two component signals and a 

second frequency subband of the time frame is the second portion of the at least two 

component signals, wherein the first frequency subband is separated from the second 15 

frequency subband by a predetermined border frequency, 

 

wherein the core encoder is configured to generate the first encoded representation for 

the first frequency subband comprising M component signals, and to generate the 

second encoded representation for the second frequency subband comprising N 20 

component signals, wherein M is greater than N, and wherein N is greater than or equal 

to 1; 

 

 a spatial analyzer for analyzing the audio scene comprising the at least two component 

signals to derive one or more spatial parameters or one or more spatial parameter sets 25 

for the second frequency subband; and 

 

 an output interface for forming an encoded audio scene signal, the encoded audio 

scene signal comprising the first encoded representation for the first frequency 

subband comprising the M component signals, the second encoded representation for 30 

the second frequency subband comprising the N component signals, and the one or 

more spatial parameters or one or more spatial parameter sets for the second 

frequency subband. 

 

2. Audio scene encoder of claim 1,  35 
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 wherein the core encoder is configured to generate the first encoded representation 

with a first frequency resolution and to generate the second encoded representation 

with a second frequency resolution, the second frequency resolution being lower than 

the first frequency resolution, or 

 5 

 wherein a border frequency between the first frequency subband of the time frame and 

the second frequency subband of the time frame coincides with a border between a 

scale factor band and an adjacent scale factor band or does not coincide with a border 

between the scale factor band and the adjacent scale factor band, wherein the scale 

factor band and the adjacent scale factor band are used by the core encoder. 10 

 

3. Audio scene encoder of claim 1 or 2,  

 

 wherein the audio scene comprises, as a first component signal, an omnidirectional 

audio signal, and, as a second component signal, at least one directional audio signal, 15 

or  

 

 wherein the audio scene comprises, as a first component signal, a signal captured by 

an omnidirectional microphone positioned at a first position, and, as a second 

component signal, at least one signal captured by an omnidirectional microphone 20 

positioned at a second position different from the first position, or  

 

 wherein the audio scene comprises, as a first component signal, at least one signal 

captured by a directional microphone directed to a first direction, and, as a second 

component signal, at least one signal captured by a directional microphone directed to 25 

a second direction, the second direction being different from the first direction. 

 

4. Audio scene encoder of one of the preceding claims, 

 

 wherein the audio scene comprises A-format component signals, B-format component 30 

signals, First-Order Ambisonics component signals, Higher-Order Ambisonics 

component signals, or component signals captured by a microphone array with at least 

two microphone capsules or as determined by a virtual microphone calculation from an 

earlier recorded or synthesized sound scene. 

 35 
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5. Audio scene encoder of one of the preceding claims, 

 

 wherein the output interface is configured to not include any spatial parameters from 

the same parameter kind as the one or more spatial parameters generated by the 

spatial analyzer for the second frequency subband into the encoded audio scene 5 

signal, so that only the second frequency subband has the parameter kind, and any 

parameters of the parameter kind are not included for the first frequency subband in 

the encoded audio scene signal. 

 

6. Audio scene encoder of one of the preceding claims, 10 

 

 wherein the core encoder is configured to perform a parametric encoding operation for 

the second frequency subband, and to perform a wave form preserving encoding 

operation for the first frequency subband, or 

 15 

wherein a start band for the second frequency subband is lower than a bandwidth 

extension start band, and wherein a core noise filling operation performed by the core 

encoder does not have any fixed crossover band and is gradually used for more parts 

of core spectra as a frequency increases.  

 20 

7. Audio scene encoder of one of the preceding claims, 

 

 wherein the core encoder is configured to perform a parametric processing for the 

second frequency subband of the time frame, the parametric processing comprising 

calculating an amplitude-related parameter for the second frequency subband and 25 

quantizing and entropy-coding the amplitude-related parameter instead of individual 

spectral lines in the second frequency subband, and wherein the core encoder is 

configured to quantize and entropy-encode individual spectral lines in the first subband 

of the time frame, or 

 30 

wherein the core encoder is configured to perform a parametric processing for a high 

frequency subband of the time frame corresponding to the second frequency subband 

of the at least two component signals, the parametric processing comprising calculating 

an amplitude-related parameter for the high frequency subband and quantizing and 

entropy-coding the amplitude-related parameter instead of a time domain signal in the 35 

high frequency subband, and wherein the core encoder is configured to quantize and 

entropy-encode the time domain audio signal in a low frequency subband of the time 
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frame corresponding to the first frequency subband of the at least two component 

signals, by a time domain coding operation such as LPC coding, LPC/TCX coding, or 

EVS coding or AMR Wideband coding or AMR Wideband+ coding. 

 

8. Audio scene encoder of claim 7,  5 

 

 wherein the parametric processing comprises a spectral band replication processing, 

and intelligent gap filling processing, or a noise filling processing. 

 

9. Audio scene encoder of one of the preceding claims,  10 

 

wherein the core encoder comprises a dimension reducer for reducing a dimension of 

the audio scene to obtain a lower dimension audio scene, wherein the core encoder is 

configured to calculate the first encoded representation for the first frequency subband 

of the at least two component signals from the lower dimension audio scene, and 15 

wherein the spatial analyzer is configured to derive the spatial parameters from the 

audio scene having a dimension being higher than the dimension of the lower 

dimension audio scene. 

 

10. Audio scene encoder of one of the preceding claims, being configured to operate at 20 

different bitrates, wherein the predetermined border frequency between the first 

frequency subband and the second frequency subband depends on a selected bitrate, 

and wherein the predetermined border frequency is lower for a lower bitrate, or wherein 

the predetermined border frequency is greater for a greater bitrate. 

 25 

11. Audio scene encoder of one of the preceding claims,  

 

 wherein the spatial analyzer is configured to calculate, for the second subband, as the 

one or more spatial parameters, at least one of a direction parameter and a non-

directional parameter such as a diffuseness parameter. 30 

 

 

12. Audio scene encoder of one of the preceding claims, wherein the core encoder 

comprises: 

 35 
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a time-frequency converter for converting sequences of time frames comprising 

the time frame of the at least two component signals into sequences of spectral 

frames for the at least two component signals, 

 

a spectral encoder for quantizing and entropy-coding spectral values of a frame 5 

of the sequences of spectral frames within a first subband of the spectral frame 

corresponding to the first frequency subband; and 

 

 a parametric encoder for parametrically encoding spectral values of the spectral 

frame within a second subband of the spectral frame corresponding to the 10 

second frequency subband, or 

 

wherein the core encoder comprises a time domain or mixed time domain frequency 

domain core encoder for performing a time domain or mixed time domain and 

frequency domain encoding operation of a lowband portion of the time frame, the 15 

lowband portion corresponding to the first frequency subband, or 

 

wherein the spatial analyzer is configured to subdivide the second frequency subband 

into analysis bands, wherein a bandwidth of an analysis band is greater than or equal 

to a bandwidth associated with two adjacent spectral values processed by the spectral 20 

encoder within the first frequency subband, or is lower than a bandwidth of a lowband 

portion representing the first frequency subband, and wherein the spatial analyzer is 

configured to calculate at least one of a direction parameter and a diffuseness 

parameter for each analysis band of the second frequency subband, or 

 25 

wherein the core encoder and the spatial analyzer are configured to use a common 

filterbank or different filterbanks having different characteristics. 

 

13.  Audio scene encoder of claim 12,  

 30 

wherein the spatial analyzer is configured to use, for calculating the direction 

parameter, an analysis band being smaller than an analysis band used to calculate the 

diffuseness parameter. 

 

14. Audio scene encoder of one of the preceding claims, 35 
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wherein the core encoder comprises a multi-channel encoder for generating an 

encoded multi-channel signal for the at least two component signals, or 

 

wherein the core encoder comprises a multi-channel encoder for generating two or 

more encoded multi-channel signals, when a number of component signals of the at 5 

least two component signals is three or more, or  

 

wherein the output interface is configured for not including any spatial parameters for 

the first frequency subband into the encoded audio scene signal, or for including a 

smaller number of spatial parameters for the first frequency subband into the encoded 10 

audio scene signal compared to a number of the spatial parameters for the second 

frequency subband. 

 

15. Audio scene decoder, comprising: 

 15 

an input interface for receiving an encoded audio scene signal comprising a first 

encoded representation of a first portion of at least two component signals, a second 

encoded representation of a second portion of the at least two component signals, and 

one or more spatial parameters for the second portion of the at least two component 

signals; 20 

 

 a core decoder for decoding the first encoded representation and the second encoded 

representation to obtain a decoded representation of the at least two component 

signals representing an audio scene; 

 25 

a spatial analyzer for analyzing a portion of the decoded representation corresponding 

to the first portion of the at least two component signals to derive one or more spatial 

parameters for the first portion of the at least two component signals; and 

 

 a spatial renderer for spatially rendering the decoded representation using the one or 30 

more spatial parameters for the first portion and the one or more spatial parameters for 

the second portion as included in the encoded audio scene signal. 

 

 

16. Audio scene decoder of claim 15, further comprising: 35 
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a spatial parameter decoder for decoding the one or more spatial parameters for the 

second portion included in the encoded audio scene signal, and 

 

wherein the spatial renderer is configured to use a decoded representation of the one 

or more spatial parameters for rendering the second portion of the decoded 5 

representation of the at least two component signals. 

 

17. Audio scene decoder of claim 15 or claim 16, in which the core decoder is configured 

to provide a sequence of decoded frames, wherein the first portion is a first frame of 

the sequence of decoded frame and the second portion is a second frame of the 10 

sequence of decoded frames, and wherein the core decoder further comprises an 

overlap adder for overlap adding subsequent decoded time frames to obtain the 

decoded representation, or 

 

wherein the core decoder comprises an ACELP-based system operating without an 15 

overlap add operation. 

 

18. Audio scene decoder of one of claims 15 to 17, 

 

 in which the core decoder is configured to provide a sequence of decoded time frames, 20 

 

wherein the first portion is a first subband of a time frame of the sequence of decoded 

time frames, and wherein the second portion is a second subband of the time frame of 

the sequence of decoded time frames, 

 25 

wherein the spatial analyzer is configured to provide one or more spatial parameters 

for the first subband, 

 

wherein the spatial renderer is configured: 

 30 

to render the first subband using the first subband of the time frame and the 

one or more spatial parameters for the first subband, and 

 

to render the second subband using the second subband of the time frame 

and the one or more spatial parameters for the second subband. 35 
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19. Audio scene decoder of claim 18, 

 

wherein the spatial renderer comprises a combiner for combining a first renderer 

subband and a second rendered subband to obtain a time frame of a rendered signal. 

 5 

 

20. Audio scene decoder of one of claims 15 to 19, 

 

wherein the spatial renderer is configured to provide a rendered signal for each 

loudspeaker of a loudspeaker setup or for each component of a First-Order or Higher-10 

Order Ambisonics format or for each component of a binaural format. 

 

 

21. Audio scene decoder of one of claims 15 to 20, wherein the spatial renderer comprises: 

 15 

 a processor for generating, for each output component, an output component 

signal from the decoded representation; 

 

a gain processor for modifying the output component signal using the one or 

more spatial parameters; or 20 

 

a weighter/decorrelator processor for generating a decorrelated output 

component signal using the one or more spatial parameters, and  

 

a combiner for combining the decorrelated output component signal and the 25 

output component signal to obtain a rendered loudspeaker signal, or 

 

wherein the spatial renderer comprises: 

 

a virtual microphone processor for calculating, for each loudspeaker of a 30 

loudspeaker setup, a loudspeaker component signal from the decoded 

representation; 

 

 a gain processor for modifying the loudspeaker component signal using the one 

or more spatial parameters; or 35 
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a weighter/decorrelator processor for generating a decorrelated loudspeaker 

component signal using the one or more spatial parameters, and  

 

a combiner for combining the decorrelated loudspeaker component signal and 

the loudspeaker component signal to obtain a rendered loudspeaker signal. 5 

 

 

22. Audio scene decoder of one of claims 15 to 21, wherein the spatial renderer is 

configured to operate in a band wise manner, wherein the first portion is a first subband, 

the first subband being subdivided in a plurality of first bands, wherein the second 10 

portion is a second subband, the second subband being subdivided in a plurality of 

second bands, 

 

 wherein the spatial renderer is configured to render an output component signal for 

each first band using a corresponding spatial parameter derived by the analyzer, and 15 

 

wherein the spatial renderer is configured to render an output component signal for 

each second band using a corresponding spatial parameter included in the encoded 

audio scene signal, wherein a second band of the plurality of second bands is greater 

than a first band of the plurality of first bands, and 20 

 

wherein the spatial renderer is configured to combine the output component signals for 

the first bands and the second bands to obtain a rendered output signal, the rendered 

output signal being a loudspeaker signal, an A-format signal, a B-format signal, a First-

Order Ambisonics signal, a Higher-Order Ambisonics signal or a binaural signal. 25 

 

 

23. Audio scene decoder of one of claims 15 to 22, 

 

wherein core decoder is configured to generate, as the decoded representation 30 

representing the audio scene, as a first component signal, an omnidirectional audio 

signal, and, as a second component signal, at least one directional audio signal, or 

wherein the decoded representation representing the audio scene comprises B-format 

component signals or First-Order Ambisonics component signals or Higher-Order 

Ambisonics component signals. 35 
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24. Audio scene decoder of one of claims 15 to 23, 

 

wherein the encoded audio scene signal does not include any spatial parameters for 

the first portion of the at least two component signals which are of the same kind as the 

spatial parameters for the second portion included in the encoded audio scene signal. 5 

 

25. Audio scene decoder in accordance with one of claims 15 to 24, 

  

wherein the core decoder is configured to perform a parametric decoding operation for 

the second portion and to perform a wave form preserving decoding operation for the 10 

first portion. 

 

26. Audio scene decoder of one of claims 15 to 25, 

 

wherein the core decoder is configured to perform a parametric processing using an 15 

amplitude-related parameter for envelope adjusting the second subband subsequent 

to entropy-decoding the amplitude-related parameter, and 

 

wherein the core decoder is configured to entropy-decode individual spectral lines in 

the first subband. 20 

 

27. Audio scene decoder of one of claims 15 to 26, 

 

wherein the core decoder comprises, for decoding the second encoded representation, 

a spectral band replication processing, an intelligent gap filling processing or a noise 25 

filling processing. 

 

28. Audio scene decoder in accordance with one of claims 15 to 27, wherein the first portion 

is a first subband of a time frame and the second portion is a second subband of the 

time frame, and wherein the core decoder is configured to use a predetermined border 30 

frequency between the first subband and the second subband. 

 

 

29. Audio scene decoder of any one or the claims 15 to 28, wherein the audio scene 

decoder is configured to operate at different bitrates, wherein a predetermined border 35 

frequency between the first portion and the second portion depends on a selected 
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bitrate, and wherein the predetermined border frequency is lower for a lower bitrate, or 

wherein the predetermined border frequency is greater for a greater bitrate. 

 

30. Audio scene decoder of one of claims 15 to 29, wherein the first portion is a first 

subband of a time portion, and wherein the second portion is a second subband of a 5 

time portion, and 

 

 wherein the spatial analyzer is configured to calculate, for the first subband, as the one 

or more spatial parameters, at least one of a direction parameter and a diffuseness 

parameter. 10 

 

31. Audio scene decoder of one of claims 15 to 30, 

 

wherein the first portion is a first subband of a time frame, and wherein the second 

portion is a second subband of a time frame,  15 

 

 wherein the spatial analyzer is configured to subdivide the first subband into analysis 

bands, wherein a bandwidth of an analysis band is greater than or equal to a bandwidth 

associated with two adjacent spectral values generated by the core decoder for the first 

subband, and 20 

 

 wherein the spatial analyzer is configured to calculate at least one of the direction 

parameter and the diffuseness parameter for each analysis band. 

 

32. Audio scene decoder of claim 31, 25 

 

wherein the spatial analyzer is configured to use, for calculating the direction 

parameter, an analysis band being smaller than an analysis band used for calculating 

the diffuseness parameter. 

 30 

33. Audio scene decoder of one of claims 15 to 32, 

 

wherein the spatial analyzer is configured to use, for calculating the direction 

parameter, an analysis band having a first bandwidth, and  

 35 

wherein the spatial renderer is configured to use a spatial parameter of the one or more 

spatial parameters for the second portion of the at least two component signals included 
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in the encoded audio scene signal for rendering a rendering band of the decoded 

representation, the rendering band having a second bandwidth, and  

 

wherein the second bandwidth is greater than the first bandwidth. 

 5 

34. Audio scene decoder of one of claims 15 to 33,  

 

wherein the encoded audio scene signal comprises an encoded multi-channel signal 

for the at least two component signals or wherein the encoded audio scene signal 

comprises at least two encoded multi-channel signals for a number of component 10 

signals being greater than 2, and 

 

 wherein the core decoder comprises a multi-channel decoder for core decoding the 

encoded multi-channel signal or the at least two encoded multi-channel signals. 

 15 

35. Method of encoding an audio scene, the audio scene comprising at least two 

component signals, the method comprising: 

 

 core encoding the at least two component signals, wherein the core encoding 

comprises generating a first encoded representation for a first portion of the at least 20 

two component signals, and generating a second encoded representation for a second 

portion of the at least two component signals;  

 

wherein the core encoding comprises forming a time frame from the at least two 

component signals, wherein a first frequency subband of the time frame of the at least 25 

two component signals is the first portion of the at least two component signals and a 

second frequency subband of the time frame is the second portion of the at least two 

component signals, wherein the first frequency subband is separated from the second 

frequency subband by a predetermined border frequency, 

 30 

wherein the core encoding comprises generating the first encoded representation for 

the first frequency subband comprising M component signals, and generating the 

second encoded representation for the second frequency subband comprising N 

component signals, wherein M is greater than N, and wherein N is greater than or equal 

to 1; 35 
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 analyzing the audio scene comprising the at least two component signals to derive one 

or more spatial parameters or one or more spatial parameter sets for the second 

frequency subband; and 

 

 forming the encoded audio scene signal, the encoded audio scene signal comprising 5 

the first encoded representation for the first frequency subband comprising the M 

component signals, the second encoded representation for the second frequency 

subband comprising the N component signals, and the one or more spatial parameters 

or the one or more spatial parameter sets for the second frequency subband. 

 10 

36. Method of decoding an audio scene, comprising: 

 

receiving an encoded audio scene signal comprising a first encoded representation of 

a first portion of at least two component signals, a second encoded representation of a 

second portion of the at least two component signals, and one or more spatial 15 

parameters for the second portion of the at least two component signals; 

 

 decoding the first encoded representation and the second encoded representation to 

obtain a decoded representation of the at least two component signals representing the 

audio scene; 20 

 

analyzing a portion of the decoded representation corresponding to the first portion of 

the at least two component signals to derive one or more spatial parameters for the first 

portion of the at least two component signals; and 

 25 

 spatially rendering the decoded representation using the one or more spatial 

parameters (840) for the first portion and the one or more spatial parameters for the 

second portion as included in the encoded audio scene signal. 

 

37. Computer program for performing, when running on a computer or a processor, the 30 

method of claim 35 or the method of claim 36. 

 

 

38.  Encoded audio scene signal comprising:  

 35 
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a first encoded representation for a first frequency subband of a time frame of a at least 

two component signals of an audio scene, wherein the first encoded representation for 

the first frequency subband comprises M component signals;  

 

a second encoded representation for a second frequency subband of a time frame of 5 

the at least two component signals the second encoded representation for the second 

frequency subband comprises N component signals,  

 

wherein M is greater than N, wherein N is greater than or equal to 1, wherein the first 

frequency subband is separated from the second frequency subband by a 10 

predetermined border frequency; and  

 

one or more spatial parameters or one or more spatial parameter sets for the second 

frequency subband. 

 15 




