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Claims 

1. A multi-channel 	decoder 	700; 45,50; agogryfor 	 least two audio 	0-90; 	 providing at 

output audio 	(-1-4±241-1-2,7-1-4 1-5-5-2a---15524 	 the basis signals 	 on 	of an 

5 encoded representation 	1514a, 	' 	454-84, 

wherein the multi-channel audio decoder is 	 to 	 1-54N configured 	render (130; 	a 

plurality of decoded audio signals 	1-562-a-1473-i'a4), which are obtained on 

the basis of the encoded 	representation, 	to a 	multi-channel 	target scene 	in 

10 dependence on one or more rendering parameters €1-324-which define a rendering 

matrix, to obtain a 	of rendered audio 	 15 plurality 	 signals-E1-a-1,-1-3€; 	-8=2e--1-5-&2r-4, 

and 

wherein the multi-channel audio decoder is configured to derive (140; 	one or 

15 more decorrelated audio signals (4-4 	.,2ca-- 	rom the rendered audio 

signals, and 

wherein the multi-channel audio decoder is configured to combine 	,-,' K;  1 	-the 

rendered 	audio signals, 	or a scaled version thereof, 	with the one or more 

20 decorrelated audio signals, to obtain the output audio signals; 

wherein the multi-channel audio decoder is configured to obtain the decoded audio 

signals, which are rendered to obtain the plurality of rendered audio signals, using 

(120; a parametric reconstruction 

25 

wherein the decoded audio signals are reconstructed object signals, and 

wherein the multi-channel audio decoder is configured to derive the reconstructed 

object signals from one or more downmix signals -̀45-1-S a-=-51-5b)---using a side 

30 information 0,5-144. 

2. The multi-channel audio decoder according to claim 1, wherein the multi-channel 

audio 	decoder 	is 	configured 	to 	derive 	un-mixing 	coefficients 	from 	the 	side 

information and to apply the un-mixing coefficients to derive the reconstructed 

35 object signals from 	the one 	or more downmix signals 	using 	the un-mixing 

coefficients. 
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3.  The multi-channel audio decoder according to one of claims 1 to 2, wherein the 

multi-channel audio decoder is configured to combine the rendered audio signals 

with the one or more decorrelated audio signals, to at least partially achieve 

desired correlation characteristics or covariance characteristics of the output audio 

5 signals. 

4.  The multi-channel audio decoder according to one of claims 1 to 3, wherein the 

multi-channel audio decoder is configured to combine the rendered audio signals 

with the one or more decorrelated audio signals, to at least partially compensate 

10 for an energy loss during a parametric reconstruction 42-0c4 	of the decoded 

audio signals (12''' 	—1-552n), which are rendered to obtain the plurality of 

rendered audio signals. 

5.  The multi-channel audio decoder according to one of claims 1 to 4, wherein the 

15 multi-channel 	audio 	decoder 	is 	configured 	to 	determine 	desired 	correlation 

characteristics or desired covariance characteristics of the output audio signals, 

and 

wherein the multi-channel audio decoder is configured to adjust a combination 

20 (4-00-H-H-69.5-1-of the rendered audio signals with the one or more decorrelated audio 

signals, to obtain the output audio signals, such that correlation characteristics or 

covariance characteristics of the obtained output audio signals approximate or 

equal the desired correlation characteristics or desired covariance characteristics 

25 

6.  The multi-channel audio decoder according to claim 5, wherein the multi-channel 

audio decoder is configured to determine the desired correlation characteristics or 

desired covariance characteristics (-02,--in dependence on a rendering information 

30 

ER) a rendering C130: 1544yof the 	 decoded -describing 	 plurality of 	audio signals-g-j, 

which are obtained on the basis of the encoded representation, to obtain the 

plurality of rendered audio signals(„ 

7.  The multi-channel audio decoder according to claim 5 or claim 6, wherein the 

35 multi-channel audio decoder is configured to determine the desired correlation 
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characteristics or desired covariance characteristics (G) in dependence on an 

object correlation information or an object covariance information W.,4-describing 

characteristics of a plurality of audio objects and/or a relationship between a 

plurality of audio objects. 

5 

8.  The multi-channel audio decoder according to claim 7, wherein the multi-channel 

audio decoder is configured to determine the object correlation information or 

object covariance information fEx)-on the basis of a side information 451-8) 

10 included in the encoded representation. 

9.  The multi-channel audio decoder according to one of claims 5 to 8, wherein 	the 

multi-channel 	audio 	decoder 	is 	configured 	to 	determine 	actual 	correlation 

15 characteristics or covariance characteristics (-E-& -of the rendered audio signals and 

the one or more decorrelated audio signals, and 

to adjust the combination 45Q-;10-9-8)-of the rendered audio signals with the one or 

more decorrelated audio signals, to obtain the output audio signals, in dependence 

20 on the actual correlation characteristics or covariance characteristics EE-s)-of the 

rendered audio signals and the one or more decorrelated audio signals. 

10.  

25 

The multi-channel audio decoder according to one of claims 1 to 9, 

wherein the multi-channel audio decoder is configured to combine the rendered 

audio signals 2 with the one or more decorrelated audio signals W, to obtain the 

output audio signals 2 according to 

Z = PZ + MW 

30 

wherein P is a mixing matrix which is applied to the rendered audio signals 2, and 

wherein M is a mixing matrix which is applied to the one or more decorrelated 

audio signals W. 
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11. The mu 	channel audio decoder according to claim 10, 

wherein the multi-channel audio decoder is configured to adjust at least one out of 

the mixing matrix P and the mixing matrix M such that correlation characteristics or 

5 covariance characteristics (1-73-of the obtained output audio signals 7 approximate 

or 	equal 	the 	desired 	correlation 	characteristics 	or 	desired 	covariance 

characteristics-FC-)' . 

10 	12. The multi-channel audio decoder according to claim 10 or claim 11, 

wherein the multi-channel audio decoder is configured to jointly compute the 

mixing matrix P and the mixing matrix M. 

15 	13. The multi-channel audio decoder according to one of claims 10 to 12, 

wherein the multi-channel audio decoder is configured to obtain a combined mixing 

matrix F, with 

20 F - [P 

such 	that 	a 	covariance 	matrix 	E2 	of the 	obtained 	output 	audio 	signals 	2 

approximates or equals a desired covariance matrix C. 

25 	14. The multi-channel audio decoder according to claim 13, 

wherein the multi-channel audio decoder is configured to determine the combined 

mixing matrix F such that the covariance matrix 

30 E7- -, FEY  FH  

is equal to the desired covariance matrix 

C - REA,R 
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wherein E5  is a covariance matrix of a signal S combining the rendered audio 

signals 2 and the one or more decorrelated audio signals W, which is defined as 

S= 
1

, and 

5 

wherein Ex  is an object covariance matrix. 

10 

15. The multi-channel audio decoder according to one of claims 1 to 9, 

wherein the multi-channel audio decoder is configured to combine the rendered 

audio signals 2 with the one or more decorrelated audio signals W, to obtain the 

15 output audio signals 2 

according to 

2 = Ado,P2 + MW 

or according to 

20 

2 = P2 + AwerMW 

or according to 

2 = AdryP2 + AwerMW 

25 wherein P is a mixing matrix which is applied to the rendered audio signals 2, and 

wherein M is a mixing matrix which is applied to the one or more decorrelated 

audio signals W 
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wherein Adry is a first correction matrix or a first adjustment matrix, 

wherein Awe, is a second correction matrix or a second adjustment matrix. 

5 	16. The multi-channel audio decoder according to claim 15, 

wherein the multi-channel audio decoder is configured to adjust at least one out of 

the mixing matrix P and the mixing matrix M such that correlation characteristics or 

covariance characteristics 	H-  of the obtained output audio signals Z 	or of audio 

10 signals obtained by a mixing of 2 and W using P and M approximate or equal the 

desired correlation characteristics or desired covariance characteristics-ECT 

17.  

15 

The multi-channel audio decoder according to claim 15 or claim 16, 

wherein the multi-channel audio decoder is configured to jointly compute the 

mixing matrix P and the mixing matrix M. 

18.  

20 

The multi-channel audio decoder according to one of claims 15 to 17, 

wherein the multi-channel audio decoder is configured to obtain a combined mixing 

matrix F, with 

F — LP 	11] 

25 

such that a covariance matrix E2 of the obtained output audio signals 2 or a 

covariance matrix of audio signals obtained by a mixing of 2 and W using P and M 

approximates or equals a desired covariance matrix C. 

30 	19. The multi-channel audio decoder according to claim 18, 

wherein the multi-channel audio decoder is configured to determine the combined 

mixing matrix F such that the covariance matrix 

E2. — FE.5,Fil  

35 is equal to the desired covariance matrix 
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C = RE,_RE 
 

wherein Es  is a covariance matrix of a signal S combining the rendered audio 

signals 2 and the one or more decorrelated audio signals W, which is defined as 

5 S = 
Z

, and 
W 

wherein Ex  is an object covariance matrix. 

10 	20. The multi-channel audio decoder according to one of claims 15 to 19, 

wherein the 	multi-channel audio decoder is configured to determine the first 

correction matrix such that a contribution of the rendered audio signals onto the 

output audio signals is limited, and/or 

15 

wherein the multi-channel audio decoder is configured to determine the second 

correction matrix such that a contribution of the decorrelated audio signals 	onto 

the output audio signals is limited. 

20 	21. The multi-channel audio decoder according to one of claims 15 to 20, 

wherein the multi-channel audio decoder is configured to determine the first 

correction matrix in dependence on properties of the rendered audio signals, 

and/or in dependence on properties of the decorrelated audio signals, and/or in 

25 dependence on properties of desired output audio signals, and/or in dependence 

on estimated properties of mixed rendered audio signals, and/or in dependence on 

estimated properties of mixed decorrelated audio signals, such that a contribution 

of the rendered audio signals onto the output audio signals is limited, and/or 

30 wherein the multi-channel audio decoder is configured to determine the second 

correction matrix in dependence on a properties of the rendered audio signals, 

and/or in dependence on properties of the decorrelated audio signals, and/or in 

dependence on properties of desired output audio signals, and/or in dependence 

on estimated properties of mixed rendered audio signals, and/or in dependence 
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on estimated properties of mixed decorrelated audio signals, such that a 

contribution of the decorrelated audio signals onto the output audio signals is 

limited. 

5 

22.  The multi-channel audio decoder according to claim 21, wherein the properties of 

the rendered audio signals, and/or of the decorrelated audio signals, and/or of the 

desired output audio signals, and/or of the mixed rendered audio signals, and/ or 

the 	mixed 	decorrelated 	audio 	signals 	are 	energy 	properties, 	or 	correlation 

10 properties, or covariance properties. 

23.  The multi-channel audio decoder according to one of claims 1 to 22, 

wherein the multi-channel audio decoder is configured to combine the rendered 

15 audio signals 2 with the one or more decorrelated audio signals W, to obtain the 

output audio signals 7 

according to 

20 

7 = P2+ AWCtMW, 

wherein the multi-channel audio decoder is configured to provide the correction 

matrix ket  such that ket  is a diagonal matrix and such that entries Awe, (i,i) of the 

correction matrix Awe, are reduced when compared to normal, unreduced diagonal 

entries of the correction matrix Awe, if a ratio between an intensity (EydrY (i, 0) of a 

25 rendered audio signal and an intensity (Pi
tyetc,  .-,) ) \ 1 1 	of a mixed decorrelated audio 

signal, with mixing matrix M, in an i-th output audio signal would be smaller than a 

threshold value. 

24.  The multi-channel audio decoder according to claim 23, wherein the threshold 

30 value is a predetermined constant threshold value or wherein the threshold value 

is time-variant and/or frequency variant in dependence on signal properties, for 

example, energy properties, correlation properties and/or covariance properties. 

25.  The 	multi-channel 	audio 	decoder 	according 	to 	one 	of 	claims 	1 	to 	24, 
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wherein the multi-channel audio decoder is configured to combine the rendered 

audio signals 2 with the one or more decorrelated audio signals W, to obtain the 

output audio signals 2 
according to 

5 

10 

2  = P2  + AwetfilW,  

wherein P=Pdry, 

wherein M=Pwet, 

( \ i I 

wherein A ,,,,, = matdiag min 1, 	max 
E d r Y  ( 	1) 

0,2D 	Jr  
\ 

	

Eve` (i, i) 
I 

wherein EydrY is a covariance matrix of the rendered audio signals 2, and 

15 

wherin Er is an estimated covariance matrix of the decorrelated audio signals 

after the matrix P„t  has been applied. 

20 

26. The multi-channel audio decoder according to claim 15, wherein the multi-channel 

audio decoder is configured to determine the combined mixing matrix F according 

25 to 

F = (Ulitii  )11 V7Q-1  V" ) 	, 

where 	the 	matrices 	U, 	T, 	V 	and 	Q are 	determined 	using 	Singular Value 

30 Decomposition of the covariance matrices Es  and C yielding 

C = UTUH  , 

and 
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Es  = VQVH  , 

wherein the matrix H is defined as 

0 	0 	5i.t 	U. 	0 	i 

H 
U 	a. - 	 0 	0 	h>., , 

0 	 (1 	0 
5 

wherein ay and by are chosen such that 

i 	— 1 

10 

27.  The multi-channel audio decoder according to claim 10 or claim 11, 

wherein the multi-channel audio decoder is configured to set the mixing matrix P to 

15 be an identity matrix, or a multiple thereof, and to compute the mixing matrix M. 

28.  The multi-channel audio decoder according to claim 27, wherein the multi-channel 

audio decoder is configured to determine the 	mixing 	matrix M such that a 

difference AE between the desired covariance matrix C and a covariance matrix 

20 E2, which is defined as 

= C — E - 
z 

is equal to, or approximates, a covariance 

25 

ME ,r1Vir 

wherein the desired covariance matrix C is defined as 

30 C — RE, R ET 
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wherein R is a rendering matrix, 

wherein Ex  is an object covariance matrix, and 

5 wherein Ew  is a covariance matrix of the one or more decorrelated signals, and 

wherein E2  is a covariance matrix of the rendered audio signals. 

29.  

10 

The multi-channel audio decoder according to claim 28, 

wherein the multi-channel audio decoder is configured to determine the mixing 

matrix M according to 

M = (LIFFEY' )(VVQ-IVH ) 

15 
where the 	matrices 	U, 	T, 	V and 	Q are 	determined 	using 	Singular Value 

Decomposition of the covariance matrices AI: and Ew  yielding 

As  = UTUH  

20 
and 

= VQVil  

25 
30.  The multi-channel audio decoder according to claim 10 or claim 11, 

wherein the multi-channel audio decoder is configured to determine the mixing 

matrices P, M under the restriction that a given rendered audio signal is only mixed 

30 with a decorrelated version of the given rendered audio signal itself. 

31.  The multi-channel audio decoder according to claim 10 or claim 11 or claim 30, 

wherein the multi-channel audio decoder is configured to combine the rendered 

audio signals with the one or more decorrelated audio signals such that only 

35 autocorrelation values or autocovariance values of rendered audio signals are 
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modified 	while 	cross-correlation 	values 	or 	cross-covariance 	values 	are 	left 

unchanged. 

32.  The multi-channel audio decoder according to claim 10 or claim 11 or claim 30 or 

5 claim 31, 

wherein the multi-channel audio decoder is configured to set the mixing matrix P to 

be an identity matrix, or a multiple thereof, and to compute the mixing matrix M 

under the restriction that M is a diagonal matrix. 

10 

33.  The multi-channel audio decoder according to claim 30 or 31 or 32, wherein the 

multi-channel audio decoder is configured to combine the rendered audio signals 2 

with the one or more decorrelated audio signals W, to obtain the output audio 

signals 2 according to 

15 

2, = 2, + MW 

wherein M is a diagonal mixing matrix which is applied to the one or more 

decorrelated audio signals W, and 

20 

wherein the 	multi-channel 	audio 	decoder is configured to compute diagonal 

elements of the mixing matrix M such that diagonal elements of a covariance 

matrix of the output audio signals are equal to desired energies. 

25 34.  The multi-channel audio decoder according to claim 33, wherein the multi-channel 

audio decoder 

according 

is configured to compute the elements of the mixing matrix M 

to 

M(i, j) = 
min 

•\( 

( 

,t 	, max 

\ 

/ 
C(i,i) -E ,(i,i) 

\ 

0, 	z 
\ 

i = j, 

i 	j. 

max (E m, (i,i),c ) \ 

0 

30 

wherein the desired covariance matrix Cis defined as 
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5 

C = RE _It 

wherein R is a rendering matrix, 

wherein Ex  is an object covariance matrix, 

wherein Ew  is a covariance matrix of the of the one or more decorrelated signals, 

and 

10 wherein X.Dec  is a threshold value limiting an amount of decorrelation added to the 

signals. 

35.  The multi-channel audio decoder according to one of claims 1 to 34, wherein the 

multi-channel audio decoder is configured to consider correlation characteristics or 

15 covariance characteristics of the decorrelated audio signals when determining how 

to combine the rendered audio signals, or the scaled version thereof, with the one 

or more decorrelated audio signals. 

36.  The multi-channel audio decoder according to one of claims 1 to 26 or 35, wherein 

20 the multi-channel audio decoder is configured to mix rendered audio signals and 

decorrelated audio signals, such that a given output audio signal is provided on the 

basis of two or more rendered audio signals and at least one decorrelated audio 

signal. 

25 	37. The multi-channel audio decoder according to one of claims 1 to 36, wherein the 

multi-channel audio decoder is configured to switch between different modes, in 

which 	different 	restrictions 	are 	applied 	for 	determining 	how 	to 	combine 	the 

rendered 	audio 	signals, 	or a 	scaled 	version 	thereof, 	with 	the 	one 	or more 

decorrelated audio signals, to obtain the output audio signals. 

30 

38. The multi-channel audio decoder according to one of claims 1 to 37, wherein the 

multi-channel audio decoder is configured to switch between 

a first mode, in which a mixing between different rendered audio signals is allowed 

35 when combining the rendered audio signals, or a scaled version thereof, with the 

one or more decorrelated audio signals, 
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a second mode in which no mixing between different rendered audio signals is 

allowed when combining the rendered audio signals, or a scaled version thereof, 

with the one or more decorrelated audio signals, and in which it is allowed that a 

given decorrelated signal is combined, with same or different scaling, with a 

5 plurality of rendered audio signals, or a scaled version thereof, in order to adjust 

cross-correlation characteristics or cross-covariance characteristics of the output 

audio signals, and 

a third mode in which no mixing between different rendered audio signals is 

10 allowed when combining the rendered audio signals, or a scaled version thereof, 

with the one or more decorrelated audio signals, and in which it is not allowed that 

a given decorrelated signal is combined with rendered audio signals other than a 

rendered audio signal from which the given decorrelated signal is derived. 

15 	39. The multi-channel audio decoder according to claim 37 or claim 38, wherein the 

multi-channel audio decoder is configured to evaluate a bitstream element of the 

encoded representation indicating which of the three modes for combining the 

rendered 	audio signals, 	or a scaled 	version thereof, 	with 	the one 	or more 

decorrelated audio signals is to be used, and to select the mode in dependence on 

20 said bitstream element. 

40. 

25 

A multi-channel 	audio 	encoder (200; 	—1?-900-)for 	providing 	an 	encoded 

representation (-2-1-4,--21-S4-6-1-546 	 on the basis of at least two input 

/1 audio signals-(210,212; 	---`?1 ,, 	--1-512'112,4-?.a  

wherein the multi-channel audio encoder is configured to provide (-2:40-1-one or 

downmix 	 1-§-4f*:,i-5-143bJFon the basis of the at least two input more 	signals (222; 

audio signals, and 

30 wherein the multi-channel audio encoder is configured to provide (23€4--one or 

more parameters 	 -describing a relationship between the at least two 

input audio signals, and 

wherein 	the 	multi-channel 	audio 	encoder 	is 	configured 	to 	provide 	-a 

35 decorrelation method parameter 4-24-27:1-5484-describing which decorrelation mode 
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out of a plurality of decorrelation modes should be used at the side of an audio 

decoder 

wherein the 	multi-channel audio encoder is configured to selectively provide the 

5 decorrelation method parameter, to signal one out of the following three modes for 

the operation of an audio decoder: 

a first mode, in which a mixing between different rendered audio signals is allowed 

when combining the rendered audio signals, or a scaled version thereof, with the 

10 one or more decorrelated audio signals, 

a second mode in which no mixing between different rendered audio signals is 

allowed when combining the rendered audio signals, or a scaled version thereof, 

with the one or more decorrelated audio signals, and in which it is allowed that a 

15 given decorrelated signal is combined, with same or different scaling, with a 

plurality of rendered audio signals, or a scaled version thereof, in order to adjust 

cross-correlation characteristics or cross-covariance characteristics of the output 

audio signals, and 

20 a third mode in which no mixing between different rendered audio signals is 

allowed when combining the rendered audio signals, or a scaled version thereof, 

with the one or more decorrelated audio signals, and in which it is not allowed that 

a aiven decorrelated signal is combined with rendered audio signals other than a 

rendered audio signal from which the given decorrelated signal is derived. 

25 

41.  The multi-channel audio encoder according to claim 40, wherein the multi-channel 

audio encoder is configured to select the decorrelation method parameter in 

dependence on whether the input audio signals comprise a comparatively high 

correlation or a comparatively lower correlation. 

30 

42.  The multi-channel audio encoder according to claim 40 or 41, wherein the multi-

channel audio encoder is configured to select the decorrelation method parameter 

to designate the first mode or the second mode if a correlation between the input 

audio signals is comparatively high, and 
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wherein the multi-channel audio encoder is configured to select the decorrelation 

method parameter to designate the third mode if a correlation between the input 

audio signals is comparatively lower. 

5 

43. A method (-3-610--for providing at least two output audio signals on the basis of an 

encoded representation, the method comprising: 

rendering €@-iO4. 	-a plurality of decoded audio signals, which are obtained on the 

10 basis 	of 	the 	encoded 	representation, 	to 	a 	multi-channel 	target 	scene 	in 

dependence on one or more rendering parameters which define a rendering 

matrix, to obtain a plurality of rendered audio signals, 

deriving ( 203-one or more decorrelated audio signals from the rendered audio 

15 signals, and 

combining 426)-)-the rendered audio signals, or a scaled version thereof, with the 

one or more decorrelated audio signals, to obtain the output audio signals; 

20 wherein the decoded audio signals, which are rendered to obtain the plurality of 

rendered audio signals, 	are obtained 	using 	a parametric reconstruction 

146-4 

wherein the decoded audio signals are reconstructed object signals; and 

25 

wherein the reconstructed object signals are derived from one or more downmix 

signals e51g-ai-1-g-1-6b-)-using a side information 	1-81. 

30 	44. A method 6494)T-for providing an encoded representation on the basis of at least 

two input audio signals, the method comprising: 

providing E41 g4 one or more downmix signals on the basis of the at least two input 

audio signals, 
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providing (-4-2S-tone or more parameters describing a relationship between the at 

least two input audio signals, and 

providing .14K-,1-a decorrelation method parameter describing which decorrelation 

5 mode out of a plurality of decorrelation modes should be used at the side of an 

audio decoder; 

wherein the 	method comprises selectively providing the decorrelation method 

parameter, to signal one out of the following three modes for the operation of an 

10 audio decoder: 

15 

a first mode, in which a mixing between different rendered audio signals is allowed 

when combining the rendered audio signals, or a scaled version thereof, with the 

one or more decorrelated audio signals, 

a second mode in which no mixing between different rendered audio signals is 

allowed when combining the rendered audio signals, or a scaled version thereof, 

with the one or more decorrelated audio signals, and in which it is allowed that a 

given 	decorrelated signal 	is combined, with same or different scaling, with 	a 

20 plurality of rendered audio signals, or a scaled version thereof, in order to adjust 

cross-correlation characteristics or cross-covariance characteristics of the output 

audio signals, and 

a third mode in which no mixing between different rendered audio signals is 

25 allowed when combining the rendered audio signals, or a scaled version thereof, 

with the one or more decorrelated audio signals, and in which it is not allowed that 

a given decorrelated signal is combined with rendered audio signals other than a 

rendered audio signal from which the given decorrelated signal is derived. 

30 

45. A computer program for performing the method according to claim 43 or claim 44 

when the computer program runs on a computer.  

35 	46. An encoded audio representation-(-504), comprising: 
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an encoded representation e549*of a downmix signal; 

an 	encoded 	representation 	5-20-)—of one 	or more 	parameters 	describing 	a 

relationship between the at least two input audio signals, and 

5 

an encoded decorrelation method parameter4=-34-)-describing which decorrelation 

mode out of a plurality of decorrelation modes should be used at the side of an 

audio decoder; 

10 wherein the decorrelation method parameter signals one out of the following three 

modes for the operation of an audio decoder: 

a first mode, in which a mixing between different rendered audio signals is allowed 

when combining the rendered audio signals, or a scaled version thereof, with the 

15 one or more decorrelated audio signals, 

a second mode in which no mixing between different rendered audio signals is 

allowed when combining the rendered audio signals, or a scaled version thereof, 

with the one or more decorrelated audio signals, and in which it is allowed that a 

20 given decorrelated signal is combined, with same or different scaling, with a 

plurality of rendered audio signals, or a scaled version thereof, in order to adjust 

cross-correlation characteristics or cross-covariance characteristics of the output 

audio signals, and 

25 a third mode in which no mixing between different rendered audio signals is 

allowed when combining the rendered audio signals, or a scaled version thereof, 

with the one or more decorrelated audio signals, and in which it is not allowed that 

a given decorrelated signal is combined with rendered audio signals other than a 

rendered audio signal from which the given decorrelated signal is derived. 

30 

47. A multi-channel audio decoder 4,90; 	 " for providing at least two 

output audio signals (-4-1-2.,1 4:,-7-4-2-, 	- 	1 	52n 	24-1-2-)-on the basis of an 

`i C::-7"" encoded representation (1 	-1-C4.--1-r 
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wherein the multi-channel audio decoder is configured to render (1-30-jH-590--a 

decoded 	 1-54:1-Ia--1569.n,2.1), plurality of 	audio signals (122; 	 which are obtained on 

the basis of the encoded representation, in dependence on one or more rendering 

-VP-24, to obtain a 	of rendered audio signals 	136; 15 - 41,-i-z) parameters plurality 	 ,-- 

5 g-)), and 

wherein the multi-channel audio decoder is configured to derive 44c4; 	one or 

more decorrelated 	 (112,1 lk-4--W2La-4t 59-an4-from the audio signals 	 rendered audio 

signals, and 

10 

wherein the multi-channel audio decoder is configured to combine 	84 -the 

rendered 	audio signals, 	or a 	scaled 	version thereof, 	with 	the one or more 

decorrelated audio signals, to obtain the output audio signals; 

15 wherein the multi-channel audio decoder is configured to switch between 

a first mode, in which a mixing between different rendered audio signals is allowed 

when combining the rendered audio signals, or a scaled version thereof, with the 

one or more decorrelated audio signals, 

20 

a second mode in which no mixing between different rendered audio signals is 

allowed when combining the rendered audio signals, or a scaled version thereof, 

with the one or more decorrelated audio signals, and in which it is allowed that a 

given decorrelated signal is combined, with same or different scaling, with a 

25 plurality of rendered audio signals, or a scaled version thereof, in order to adjust 

cross-correlation characteristics or cross-covariance characteristics of the output 

audio signals, and 

a third mode in which no mixing between different rendered audio signals is 

30 allowed when combining the rendered audio signals, or a scaled version thereof, 

with the one or more decorrelated audio signals, and in which it is not allowed that 

a given decorrelated signal is combined with rendered audio signals other than a 

rendered audio signal from which the given decorrelated signal is derived. 
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48. A 	 for 	 least two 	 the basis method (300) 	providing at 	output audio signals on 	of an 

encoded representation, the method comprising: 

rendering (340-)-a plurality of decoded audio signals, which are obtained on the 

5 basis of the encoded representation, in dependence on one or more rendering 

parameters, to obtain a plurality of rendered audio signals, 

deriving (320) one 	decorrelated 	 from the or more 	 audio signals 	rendered audio 

signals, and 

10 

combining ,, 	-the rendered audio signals, or a scaled version thereof, with the 

one or more decorrelated audio signals, to obtain the output audio signals; 

wherein the method comprises switching between 

15 

20 

a first mode, in which a mixing between different rendered audio signals is allowed 

when combining the rendered audio signals, or a scaled version thereof, with the 

one or more decorrelated audio signals, 

a second mode in which no mixing between different rendered audio signals is 

allowed when combining the rendered audio signals, or a scaled version thereof, 

with the one or more decorrelated audio signals, and in which it is allowed that a 

given decorrelated 	signal is combined, with same or different scaling, with a 

plurality of rendered audio signals, or a scaled version thereof, in order to adjust 

25 

30 

cross-correlation characteristics or cross-covariance characteristics of the output 

audio signals, and 

a third mode in which no mixing between different rendered audio signals is 

allowed when combining the rendered audio signals, or a scaled version thereof, 

with the one or more decorrelated audio signals, and in which it is not allowed that 

a given decorrelated signal is combined with rendered audio signals other than a 

rendered audio signal from which the given decorrelated signal is derived. 

35 	49. A computer program for performing the method according to claim 48 when the 

computer program runs on a computer. 


