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Claims

A multi-channel audic decoder {480:+-700+--1560:-3800-for providing at least two

output audio signals {42444 210 744 1EED 5E8dr-30424+on the basis of an

Fi

encoded representation{346: 740 18482, B850 151H

wherein the multi-channel audio decoder is configured to render {438:-15800-a

piurality of decoded audio signals-£122: 186251582043, which are obtained on

the basis of the encoded representation, to a multi-channel target scene in
dependence on one or more rendering parameters ~:3:23-which define a rendering

matrix, to obtain a plurality of rendered audio signals—434 438 15805 1580 2

¥

and

wherein the multi-channel audio decoder is configured to derive {148:-1580%0ne or

more decorrelated audio signals £H42.3444- 18025 15020 from the rendered audio

signals, and

wherein the multi-channel audic decoder is configured to combine (45018881 -the
rendered audio signals, or a scaled version thereof, with the one or more
decorrelated audio signais, 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 -
a parameiric reconsiruction-{4:20:-1888.

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 signais {i618a—4618b)-using a side

information &i548),

The multi-channel audio decoder according to claim 1, wherein the multi-channei
audic decoder is configured to derive un-mixing coefficients from the side
information and to apply the un-mixing coefficients to derive the reconstructed
object signals from the one or more downmix signals using the un-mixing

coefficients.
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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, fo at least partially achieve
desired correlation characteristics or covariance characteristics of the output audio

signals.

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 signais
with the one or more decorrelated audic signals, to at least partially compensate
for an energy loss during a parametric reconstruction (420:4580-of the decoded

audio sighals-{iis1882e1 8=, which are rendered to obtain the plurality of

rendered audio signals.

The multi-channel audio decoder according to one of claims 1 to 4, wherein the
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 fo adjust a combination
£160:-95884-of the rendered audio signals with the orie 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

).

The multi-channel audio decoder according o claim 5, wherein the mulii-channel
audio decoder is configured to determine the desired correlation characteristics or
desired covariance characteristics {&=-in dependence on a rendering information
fRy-describing a rendering £438:-45803-of the plurality of decoded audio signals-G%),
which are obtained on the basis of the encoded representation, o obtain the

plurality of rendered audio signalst).

The mulii-channel audio decoder according {o claim 5 or claim 6, wherein the

multi-channe! audic decoder is configured to determine the desired correlation
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characteristics or desired covariance characteristics (&5 in dependence on an
object correlation information or an object covariance information {&.-describing
characteristics of a plurality of audio objects and/or a relationship between a

piurality of audio objects.

The multi-channel audio decoder according to claim 7, wherein the muiti-channel
audio decoder is configured fo determine the object correlation information or
object covariance information {&-on the basis of a side information {15483

included in the encoded representation.

The multi-channel audio decoder according to one of claims 5 fo 8, wherein the
multi-channel audio decoder is configured to determine actual correlation
characteristics or covariance characteristics {£-}-of the rendered audic signals and

the one or more decorrelated audio signals, and

to adjust the combination £388:1£88}-of the rendered audio signals with the one or
more decorrelated audio signals, to obtain the output audio signals, in dependence
on the actual correlation characteristics or covariance characteristics (Eq+-0f the
rendered audio signais and the one or more decorrelated audio signais.

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

wherain the multi-channel audio decoder is configured to combine the rendered
audio signals Z with the one or more decorrelated audio signais W, fo obtain the

ouiput audio signals Z according to
Z=PL+MW
wherein P is a mixing matrix which is applied to the rendered audio signals Z, and

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

audio signals W.
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The multi-channel audio decoder according to claim 10,
wherein the multi-channel audio decoder is configured o adjust at least one out of
the mixing matrix P and the mixing mairix M such that correlation characteristics or

covariance characteristics £i-+of the obtained output audio signals Z approximate

or equal the desired correlation characteristics or desired covariance
characteristics L&,
The mulii-channel audio decoder according to claim 10 or claim 11,

wherein the muiti-channel audic decoder is configured to jointly compute the

mixing mattix P and the mixing matrix M.
The multi-channei audio decoder according o one of claims 10 to 12,

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

maftrix F, with
F=[P M|

such that a covariance matrix Ez of the obtained output audio signals Z

approximates or equals a desired covariance matrix C.
The mulii-channel audio decoder according to claim 13,

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

mixing matrix F such that the covariance matrix
_ oy mF

E, =FEF

is equal {o the desired covariance matrix

C=RE R”
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wherein Es is a covariance matrix of a signal $ combining the rendered audio

signais Z and the one or more decorrelated audio signais W, which is defined as

8 ={§] , and

wherein Ex i$ an object covariance matrix.

The multi-channel audio decoder according 1o one of claims 1 f0 g,
wherein the multi-channel audio decoder is configured to combine the rendered
audio signals Z with the one or more decorrelated audio signals W, to obtain the
output audio signals Z
according fo

Z=A4.,PZ+MW
or according fo

Z = PZ+ A, MW
or according to

Z = AgryPZ + Ao MW

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

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

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

wherein A, i$ @ second correction matrix or a second adjustment matrix.

16. The multi-channel audio decoder according to claim 15,
whearein 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 {#x}-of the obtained output audio signals Z or of audio
signals obtained by a mixing of Z and W using P and M approximate or equal the
desired correlation characteristics or desired covariance characteristics{&3.

17.  The mutti-channel audio decoder according to claim 15 or claim 16,
wherein the mulii-channel audio decoder is configured to jointly compute the
mixing matrix P and the mixing matrix M.

18. 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= [P M]
such that a covariance matrix E3 of the obtained output audio signals Z or a
covariance mairix of audio signals obtained by a mixing of Z and W using P and M
approximates or equals a desired covariance matrix C.

19.  The mulli-channel audic decoder according fo claim 18,
wherein the multi-channel audio decoder is configured to determine the combined
mixing matrix F such that the covariance matrix

E,=FEF

is equal to the desired covariance matrix
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C=RE_R"

wherein Eg is a covariance matrix of a signal 8 combining the rendered audio

signals Z and the one or more decotrelated audio signals W, which is defined as

wherein Ey is an object covariance matrix.

The multi-channe! audio decoder according to one of claims 15 to 19,

wherein the multi-channe! audic decoder is configured to determine the first
correction matrix such that a contribution of the rendered audic signals onto the

output audio signais is limited, and/or

wherein the multi-channe! audic decoder is configured io determine the second
correction matrix such that a coniribution of the decorrelated audio signals onto

the output audio signals is iimited.
The muiti-channel audio decoder according fo one of ¢laims 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 signais, 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 on
estimated properties of mixed decorrelated audio signals, such that a contribuiion

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

wherein the muiti-channel audic decoder is configured {o determine the second
correction mairix 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.

The multi-channel audic 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

properties, or covariance properties.
The multi-channe! audio decoder according to one of claims 1 to 22,

wherein the multi-channel audio decoder is configured to combine the rendered
audio signals Z with the one or more decorrelated audic signals W, to obtain the
output audio signals Z

according to
Z = PZ+ Ay MW,

wherein the multi-channel audio decoder is configured to provide the correction
matrix Aye such that A, is a diagonal malrix and such that enfries A, (i,i) of the
correction malrix A,e are reduced when compared o normal, unreduced diagonal
entries of the correction matrix Ay if a ratio between an intensity (E2"™ (i, 1)) of a

rendered audio signal and an intensity (E¥¢'(i,1)) of a mixed decorrelated audio
signal, with mixing matrix M, in an i-th output audic signal would be smaller than a

threshold value.

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

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

according to

Z=PZ+ A, MW,

wherein P=P,,,

wherein M=P, ...

dry ;2
wherein A = matdiag) min| I, jmax O,Auecw
EY(0)

wherein Efry is a covariance matrix of the rendered audio signals Z, and

wherin £/®t is an estimated covariance matrix of the decorrelated audio signals

after the mafrix P, has been applied.

The muiti-channel audic decoder according to claim 15, wherein the multi-channel
audio decoder is configured to determine the combined mixing matrix F according

fo

F z(UﬁUI’)H(V@VH) ,

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

Decompaosition of the covariance matrices E5 and € vielding

C=UTu”,

and
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E . =VQVv”,

wherein the matrix H is defined as

Ca, 0 O N R O

I O (R O
H= | P CoL R .

] 0 ., 0 0 by

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

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

be an identity matrix, or a multiple thereof, and {o compute the mixing matrix M.
The multi-channel audio decoder according to claim 27, wherein the multi-channel
r is configured to delermine the mixing matrix M such that &

difference 4: between the desired covariance matrix € and a covariance mairix

E, which is defined as
is equal to, or approximates, a covariance

ME, M"

wherein the desired covariance matrix € is defined as
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wherein R is a rendering matrix,

wherein Ey is an object covariance mairix, and

wherein EW is a covariance matrix of the one or more decorrelated signals, and
wherein E3 is a covariance matrix of the rendered audio signals.

The mulii-channel audio decoder according to claim 28,

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

matrix M according to

h&z(ﬁJ?U”M&R&?mVH%

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

Decomposition of the covariance matrices —r and Ey vielding

A, =UTUY

and

E, =VQV".

The multi-channe! audio decoder according o claim 10 or claim 11,

wherein the mulii-channe! audio decoder is configured to determine the mixing
matrices P, M under the restriction that a given rendered audio signal is only mixed

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

The multi-channe! audio decoder according to claim 10 or claim 11 or claim 30,
wherein the multi-channel audio decoder is configured fo combine the rendered
audio signals with the one or more decorrelated audio signals such that only

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

unchanged.

The multi-channel audio decoder according fo claim 10 or claim 11 or claim 30 or

claim 31,

wherein the multi-channel audio decoder is configured to set the mixing mairix P o
be an identity matrix, or a multiple thereof, and to compute the mixing matrix M

under the restriction that M is a diagonal mafrix.

The multi-channei audio decoder according to claim 30 or 31 or 32, wherein the
multi-channel audio decoder is configured to combine the rendered audio signals Z
with the one or more decorrelated audio signals W, to obtain the output audio

signais Z according to
Z=7Z+MW

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

decoitelated audio signals W, and

wherein the mulii-channel audio decoder is configured to compute diagonal
elements of the mixing matrix M such that diagonal elements of a covariance

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

The mulii-channei audio decoder according to claim 33, wherein the mulli-channe!
audio decoder is configured to compute the elemenis of the mixing matrix M

according to

/ | L CEn-EGh ||
MG, /) = ymmt”mﬂmm (B, Gne))|

0 i# ]

wherein the desired covariance matrix C is defined as
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C=RE R”

wherein R is a rendering matrix,
wherein Eyx is an object covariance matrix,

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

and

wherein ipe. ie a threshold vaiue limiting an amount of decorrelation added 1o the

signals.

The multi-channel audio decoder according fo one of claims 1 to 34, wherein the
multi-channel audio decoder is configured to consider correlation characteristics or
covariance characteristics of the decorrelated audio signals when determining how
to combine the rendered audio signhails, or the scaled version thersof, with the one

or more decorrelated audio signals.

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

The multi-channel audio decoder according fo one of claims 1 fo 36, wherein the
multi-channel audio decoder is configured o switch befween 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.

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

one or more decorrelated audio signais,
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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 scaiing, with a
plurality of rendered audic signals, or a scaled version thereof, in order to adjust
cross-correiation 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 audic signal from which the given decorrelated signal is derived.

The multi-channel audio decoder according to claim 37 or claim 38, wherein the
multi-channel audio decoder is configured fo evaluaie 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

said bitstream elament.

A multi-channel audio encoder {2081610:-2080for providing an encoded

7

representation {244 1E48a 151661818 20325-on the basis of at least two input

audio signals-fZ1244- 50 e 18 ne 2002004,

wherein the multi-channel audio encoder is configured to provide £228)-one or

more downmix signals 222-1548a.4816b-on the basis of the at least two input

audio signals, and

wherein the multi-channel audio encoder is configured to provide &Z343-one or
more parameters {2%2:-4848)-describing a relationship between the at ieast two

input audio signals, and

wherein the multi-channel audio encoder is configured to provide &481-a

decorrelation method parameter G2421848-describing which decorreiation 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
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 allowad
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 &
given decorrelated signal is combined, with same or different scaling, with a
plurality of rendered audic signals, or a scaled version thereof, in order to adjust
cross-correlation characieristics or cross-covariance characteristics of the output

audio signals, and

a third mode in which no mixing between different rendered audio signais is
aillowed when combining the rendered audio signals, or a scaled version thereof,
a given decorrelated signal is combined with rendered audio signals other than a

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

The multi-channel audic encoder according to claim 40, wherein the multi-channel
audio encoder is configured io select the decorrelation method parameter in
dependence on whether the input audio signais comprise a comparatively high

correlation or a comparatively lower correlation.

The mulii-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 io designate the third mode if a correlation between the input

audio signals is comparatively lower.

A method 3883-for providing at least two output audio signals on the basis of an

encoded representation, the method comprising:

rendering (348%-a plurality of decoded audic signals, which are obtained on the
basis of the encoded represenfation, to a muilti-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 £2283-one or more decorrelated audio signals from the rendered audio

signals, and

combining {33&-the rendered audio signals, or a scaled varsion thereof, with the

one or more decorrelated audio signals, fo obtain the oufput audic signals;

wherein the decoded audio signals, which are rendered to obtain the piurality of
rendered audio signals, are obtained using a parametric reconstruction-C520:
1560y,

wherein the decoded audio signals are reconsiructed object signals; and

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

signals {+616a.1848k)-using a side information {45483,

A method £4883-for providing an encoded representation on the basis of at least

two input audio signals, the method comprising:

providing ¢448+-one or more downmix signals on the basis of the at least two input

audio signals,
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providing {428+-one or more parameters describing a relationship between the at

least two input audio signals, and

providing ¢438+-a decorrelation method parameter describing which decorrelation
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 foliowing 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

one or more decorrelated audio signals,

a second mode in which no mixing between different rendered audio signals is
aliowed when combining the rendered audio signals, or a scaled version thereof,
with the one or more decorrelated audio signals, and in which if is allowed that a
given decorrelated sig'nal 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

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 if 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.

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

when the computer program runs on a computer.

An encoded audio representation-{5864, comprising:
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an encoded representation £&483-of a downmix signal;

an encoded represenfation #287—of one or more parameters describing a

relationship between the at least two input audio signals, and

an encoded decorrelation method parameter{&3&-describing which decorrelation

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

audio decoder;

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 sighals, or a scaled version thereof, with the

one or more decorrelated audio signals,

a second mode in which no mixing between different rendered audic 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 {o adjust
cross-correlation characteristics or cross-covariance characteristics of the ouiput

audio signals, and

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

A multi-channel audio decoder 8870015583000 -for providing at least two

~

in-3012-on the basis of an

output audio signals (4424440742, 704:-18528 15

enceded representation-£4+ 41724015185 164801818
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wherein the mulfi-channel audic decoder is configured fo render L130-4520%-a

plurality of decoded audio signals-Hi2z2:4852 582623, which are obtained on

the basis of the encoded representation, in dependence on one or more rendering
parameters--1324, to obtain a plurality of rendered audio signals-{134 42618820
4582073, and

wherein the multi-channel audio decoder is configured to derive (44445003 one or

more decorrelated audio signals (44:2,444:-15825- 48020 from the rendered audio

signals, and

wherein the multi-channel audio decoder is configured to combine £182:4588) the
rendered audio signais, or a scaled version therecf, with the one or more

decorrelated audio signals, to obtain the output audio signals;

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

a first mode, in which a mixing between different rendered audio signals is aliowed
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
cross-cotrelation characteristics or cross-covariance characieristics of the ouiput

audio signals, and

a third moede in which no mixing between different rendered audio signals is
allowed when combining the rendered audio signals, or a scaled version thersof,
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 decorreiated signal is derived.
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A method {366-for providing at least two output audio signals on the basis of an

encoded representation, the method comprising:

rendering £24804-a plurality of decoded audio signals, which are obtained on the
basis of the encoded representation, in dependence on one or more rendering

parameters, to obtain a plurality of rendered audio signals,

deriving £2284-one or more decorrelated audic signals from the renderad audio

signals, and

combining {338-the rendered audio signals, or a scaled version thereof, with the

one of more decorrelated audio signals, {o obiain the output audio signals;
wherein the method comprises switching 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 decorreiated 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
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 signais, or a scaled version thereof,
with the one or more decorrelated audio signais, and in which it is not allowed that
a given decorrelated signal is combined with rendered audic signals other than a

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

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

computer program runs on a computer.



