WO 2020/178321 PCT/EP2020/055669

1/14

eft right
channel channel

welgnting
value 100

I estimator

spectral

welghter 200 control control

parameter  parameter

eft rignt
. I I
| |
| |

frequency-time DOSt-processor
500 converter (optional) 320
.
400 MIXer .

time-

domain
downmix

signal

(DOWNMIXER)
FIg. 1

SUBSTITUTE SHEET (RULE 206)



PCT/EP2020/055669

WO 2020/178321

2/14

RUDIS
INAIN0 oUOW

UIBLIOP 3Ll

XUIP

'10
1500

'10
1500

|

0

0LE

LI

LIAI

{]83

¢ ‘b

CHl

14!

00¢

0¢C

0L}

DB9 an|eA

Jubl

91BWI1SH
1SAN

pulybiam
3SIMpUR(

TN
1SAN

D[BJ 9Nn|eA

1o

13UURYD
}o|

[auUBYD
o1

SUOISID9p

13ULUBYD
il

13p023p
00J91S

LIAN

004

WENSIe
00J91S

UIeWop 19dIN

SUBSTITUTE SHEET (RULE 206)



WO 2020/178321 PCT/EP2020/055669

3/14

Check time/frequency resolutions

s of first and second channels
y equal
equal q
139 Calculate one or two combined
spectral representations
124 Calculate band-wise W,
weighting factors
WH
I
I
I
I
126 Calculate derived band-wise (W)
weighting factors
(W)

Fig. 3a

SUBSTITUTE SHEET (RULE 206)



WO 2020/178321 PCT/EP2020/055669

4/14

first + second channels or

first channel + combination repres. or
second channel 4+ combination repres. or
first comp. repr + second representation

estimate imaginary
or real value per 140
frequency bin

I estimate power per
band in both channels 142
estimate “amplitude”
per band

- f
L
estimate “linear combi- .

nation” |L-+R|per band

144

estimate W
per band
146
estimate “product”
<L, R>|per band
i

estimate W
per band

Wy

152

Fig. 3b

SUBSTITUTE SHEET (RULE 206)



PCT/EP2020/055669

WO 2020/178321

5/14

13UUBY)
DU0JAS

13UURYD
1SN

e

¢y 69 :Joys AIan
01XDL 09 :loys
0ZX01 079 :buo|

WEl)
-qNS
-qNS

1JoysS | 1ous | | |
el
-9 T v
. owey-qns i awel-gns |

| oo e ]

SUBSTITUTE SHEET (RULE 206)



PCT/EP2020/055669

WO 2020/178321

6/14

LD
N\

0¢

!

qt7 01

0b6 8 2 9 §

oy
.

v ¢ ¢

f

(GX0L '0°9)
UO0IIN|0Sa |RJ}I9dS MO

(01XJL 09)
101)N|0SA

21129dS Wnipawl

(02X0L "079)
U0I}N[0S.
1£J1930S ybiu

SUBSTITUTE SHEET (RULE 206)



PCT/EP2020/055669
7114

WO 2020/178321

eG DI

UO0IIN[0SaJ AU} MO
U011N|0SaJ Aduanball mo| |

SW ()¢ SW (1 SW (|
YT Y

oooi0seseteretetetetetetoletete atetetetetetetetetele 0 te 00 0%e
4 A A 4 L O L )

300
- i

S20000099007¢%8 0RIILHIRL K

F4+f+1+i+++f+i+i+i+4+i+i P ..-__h-.t 7 1+++1+*+i+i+it4+++f P ..-.h-ﬁft

N SO S S S SO O SO O N p
alateletetateteletststeletete ot etetete a0 t0tste e e e tete 20t
S M M A A A A NN

A 25
o *.i_.*._‘.*...'_.‘.ﬂ' e, .
L L 4 4 l..i_._i_i__f *.i_.f.f.#.i_.f,..‘.i.i_ﬂf *.i.i_.f.t.i_.i_....lri._ti__f S
B0 R e K R K RN B BRI w.l_ w_ F__AM
| |

...‘...‘.‘.....‘...i...‘..‘...‘...‘....‘.‘..‘..‘:i_....‘..._ ...‘:i.....'...i...‘.‘...‘...‘....‘..i...i...‘.i.....‘..‘..._
AAAAAANAARAAAANAAABAAAAAAAARARAAAAAR,
f#ﬁ#ﬁ i#iiiii#iﬁiii#i#iﬁ #.-.Htft ###iﬁt#i#i#ﬁﬁiﬁ####ii *.-..ii#iﬁt_

.4414444444444144444444444444444;
S S S I R AR A B AR AR R BN L
WO AR AN R AB AR PAAAPA RIS A AAA RN AR A AN
0lalelet0l0 00 %0 %00 0 0 20 0 0 Datete te T 0 R0t te R0 s Tete Re o
I B AU
LM A AR AAAN PR B AR A AR B AR AP PP AAB AR
P A AR A S L L L AL L L A M L PO L A L M M M K A K )
e e e e e e e e e e e te e 2 e te 0 0 000 20 e b ta ta %
WA AN AN MR KA AR RAAR KA AAAN
U3 R 3 3 N et Sl el et il e et A O G e e
*.*.i_..i_..1.*.#_#_.1...1.#....‘...1.*.#_.‘..‘. A T A LA M A KD

tetetetet0 00t 0 v 0 020 %0 20 0 0 L te Tete e 2020 %0 2ot e 0 Lo e e

2300000703030 20 200000 0300030 000t 0 202020 020 020 S0 0 0 0 0 S0 e
AAAAAARAAAAAA AN AR A A A AAAAAAAAAAN
#.i.i.*..l.i.i.*.i.i.i.#+++++..t.#.i.#ii.++++++i¢..t.#.+.+.

A AR A A AN AAAAABAAAAAANR A A AR
AARAAAAAAAAANARIGAAAAARAARAAAARAAA

DR RHR USRI ARHRUHAIHAIUARNS
OGOOGOSHOBOBEOEBOCOGOIOOBOO GO

o a Tt et ettt e e st s s 0 et te t t e et SIS HN LI I IR LI SO LTI I I I BEBOBHOGHOOEBOAGHBAABAABAEGOHOGAE
DA FE A M S L R A A A A AR KRR A A R A A A AR A A AR S S S S S S S S S N S S S S M S M S S SN M A A M AN A AAARRAAAN A AR A AR AARAAAARAARAAAN
OCOHOOOOOOOOGTOOOOOOCOCOUOOCOOOON MGANAAAAAAABAAANBAAASABAAASAAANNNY SOOI OOOOOOSOTOT
ANARAAAANAAANARAHARANAANAANARAAN RSOSSN 250520 5 852068 250S A B S8 250080050500 8550528858505

HHA A AN A AAAAAAAAPAA AN AAAAAN A ARAAAAN b e S S S e e S el Y M 3 S ) 0 P P PR PO PP P P P PP P T 0 P P00 P PO PATA P P P P P P
2etesaleleleleteleto e te e tetet0te 0 e 0 0 0 0 0 t0 %0 Tt e e e %0 . . OO OBBONBENAORSOSABOANNGSONAN . . otelelelelotelatetede 2020202000000 20 20 0 0 02020 20 20 0 e 20202
elaleleleletete %00 t0 0l 0 020 0 20 0 0 s 0 20 20t 0 0 20 20 Te e e 0 PAAAAAANAR RN ARIEHAANARAARARAAAAAN SASASEAAASAAAIAASAAAA NN AN

3&ﬂﬂﬁﬂﬁﬂﬂﬂft¥hﬂﬂﬂﬂﬂﬂﬂﬁﬂfhﬁﬁﬁhﬁﬁ?
A A A I A A AP A A AP PR ANA A AR PP PP A AIAA
UG A8 0 A K K U SE I K 0 K 0 S 0 K K R L K A L A K
b A I I S I R A A M AT I A A KA )
LA P A B A AR L R A A R A A AR A AR A A AP A A A AR A
LA L D I DC R I I A A I I A I L L K A )
LA AR IR R WA LA AR R AR AR AR A A AR AN AAA
AOAAAAAAAARAARAAAAARANAAARARANNAAANA
M A NB AN A A NP AR IR BN AR NP AN AN BN AR N
WA AR A A AN KR A AR AR A ARARRAAARRNA R RAAANR]
. b A0 G C A S0 L L 0 S 4 A R A, 0 L L 4 4 O
LA HH N AN NN B HAAAN A AR A AR AR BN AR B AAA N
L6 8 L M M A A ) Rt 5 A O O
WOSAAAABAASANAAAASSAAASAANSANSNANS

B ,‘T‘YAYAY‘Y‘YAYAY‘T‘T.t
v“OQO X 0“““00““00“00“0““0“
). 9. 9.9.0.90.90.0.9.90, |

CHRRAX
. CRRRRRRK

Q

33Eﬂ???????ﬂ?ﬂﬂ?ﬂ?ﬂ?ﬂﬂﬂ?ﬁﬂ?ﬂ?ﬂ?ﬂ
o n A A S R L LML A K A A A M A JC M A A A M A D
AN A RN AR A AR N AR AN AR RN R AR AN RA N NN

A A AR A AN AR ANAAAAARARANAANA A AR AN A] e

CRL I A L A L AL L AL R A A A 8 G K L A R L A A A K K A

WP AN A A A AR N HAAAN AR AR AN AR N

P K R M K A A K R KK A A A A A KR AR

h 0 6 L L I L S L S A 36 O M L I S M K A A I A A D 3 A 06

R R e e e L L
AAAMAANR A AR AANA R RARAANAAAARAAARANAN AN
U A 3 A FE A A A 4 D A A G 3 4 A L G L o il )
if_i_ .. .. .. .. _i._i_*‘i_f_i._*i._i.. . .

n;.lﬂl‘l'i'i‘  AYAY‘Y‘Y‘YA
Y&‘fﬂf‘v&fﬂfﬁv&fv Afﬂf‘f“vAﬂ“w

S OO AANAOBAAANIRAANAABNEOENAANNL
SOAOBAABBABEABEABABAABBAABABABENNN
BEGOBRAABAEOAABOCIIIGEABORBAEORNOGNE
MO AR AR AR AARN AR BARKARARRANAANAANAAS
LAAA R AA R AR A RAARA A BRA A AR AR A AR AA N AR
AR AA A AP AAAA A A A B A A A AR AR A AN A AN
ARG ABAABABAABABELRAGARBASABABAIBBHA
SOSEOOGOOOEOBOBEREEOBEOBOLOOLOGI
00t 02000t 0 200000 0 20000000 0200020002020 %0%0 2000 % %020 % %
A OOASABAABAAEAABABAAEIANAAABNE
SOOOOOOOOOOOOHOOENYOOOOOGHOOOOHOOOO
00000000000 0 0 20 0 0 00000t 202000200000 %070 %0 0 o 2e e 20 tet
G OSANABANARRABEAN AN
L 3 5 B0 A A A AL AL A X A AL Af RE AL B M NE A AE M AL AL AL 0 A A AE M AL AL 3

NN SCSMONESONINNEYENENNE YN,
000L00005020%0: 030203020 20%0%)

LA LA A LA

* A0

.i_“_f__'_.l_“

D000 %0 %0 %0 %Y 190%% %% %%
s S
CRIRIARRK 2002002020 20% D26 %0 2620 2%
QR R RRRREIRRLL oot ot0te%e% 2o2ete%e %0200
AY‘Y‘Y‘Y‘Y‘Y‘T.T.T.:.I’l’i'A'A' — Fh—HM AY .AY .AY‘V‘Y‘Y‘Y .‘Y.T.I.lﬂﬁr — Fh—m¥
BEXHXIIRRHXHXHHRIKIKK] 1 U] ;Y.
Y..‘Y .AY‘Y‘YAY :AYAY ,‘V‘Y‘Y.T

&
90%0%%%% %% VoY%
QORRIIRLKKIERKK

‘Y . . .
o...o_o.:_o__:__oo_o.o_o_
&1&&00&§§§§§§MMH | UIG
0200202676260 20 76 %% 26 26262

ERKX
oYY ¥e % Y% Y% % Y %% %!
OO 0002030002020 %0%

SRR KLEKKIEKRKK
CRRKREIKERIKKRAKL

99,4
9.9.9.9.9.9.9,
Amv oY% %

Y‘V...L'rﬂAvAYAYAYAY‘Y...;.?..
e e 00 002030

9026269090962 90909.9.9,9.9.9
0003030202000 02020202020 %020

‘Y

. HXRRXKK

RRRRKKK
R RRRRRLRE
0202020202020 2020 % XX

. ” | .: .‘Y““WNY‘Y‘Y‘Y‘YA L )
D9 4 ..AM&‘YAYAMKYAYAYAY , Aun

N AN a
9,.9.9.90.90.9,

YLVAT..AYAY..AYAYAYAYAY,.AY‘T.v
503REPRIRIIKK

RASISISATIS
0000050302030 3000

v # . .. .
v”“.” .“0‘ O

9050, 9202020202020%,
XA KKK
9.9.9.9.40.9.9.9.9.4
CSHKRRL

RIS
IR IEREKRRKKK
(S RSSREKRERKKS
0000000003030 2030 %0 %

ORRRR S

c0e0s030 302020 0205
ARRRRRRRRRK

KREKKARKKK KBS
| +1 UIQ oY% % Y% Ve %% | +1 UIQ AN
e OO0 1502020 e T
QR ¢+ € +1¢ UlQ
2V a0 9999

SRR
RSSELIREKKKK,
CRRRKAGKLKLRL

SIS
XXX
'IL&WTAW’-

9.9.9.9.9.9.9.9.9.9.9
O RRRKRKKS

V Al P AN

ARKRRK

2
®
®

c@:_meoo

SUBSTITUTE SHEET (RULE 206)



TCX10

TCXS

TCX10

TCXS

T1CX10  TCX10

000000000000

8/14

N\INAY %

N
/A/A

N\ %
IR
\“\

\\“\V//ﬁ///

SUBSTITUTE SHEET (RULE 206)

N NNN\NN\\777 70/

20 ms

10ms 10 ms

00000000000000000

—
e

= S
- "
2 =
Nt o
o /2
O L
05 D
— —
-p -—
L -
-— <
— O
O

—

F1g. 9D



WO 2020/178321 PCT/EP2020/055669

9/14

first channel combined representation

TCX 20 TCX 10 TCX 10

second channel

low frequency
resolution

nign time
resolution f

T1CX 10 T1CX 10

Q. 9C

SUBSTITUTE SHEET (RULE 206)



WO 2020/178321 PCT/EP2020/055669

10/14

first combinea
first channel representation

TCX 20 10X 10° TCX10°

second combined
second channel representation

T1CX 10 T1CX 10 "1CX 107 16X 107

hign frequency
f resolution

high time
I resolution

F1g. 5d

SUBSTITUTE SHEET (RULE 206)



WO 2020/178321 PCT/EP2020/055669

11/14
earlier ater subframe
Sub- (lower frequency resolution)
frame (higher time resolution)
first manner compiner I lower high frequency
(low pass processor) resolution frequency bin

160

higher high frequency
resolution frequency bin
(lower time resolution)

second manner combiner
(high pass processor)

(SPECTRAL RESOLUTION CONVERTER)
Fig. O

SUBSTITUTE SHEET (RULE 206)



PCT/EP2020/055669

WO 2020/178321

12/14

UOIIN[0Sal 1SJ1) UM
JdaJ "p “ds Jay)o

/ ‘DI
0¢¢

PDUISS82010

UOIIN|0Sal 8J)09dS
A UM
LUNJI09dS
D9SS32010 UOI1RUIQUIOD
LLIOJSUR))
061 10Je|NI[EY . pIemI0}/aSIaAUl
Blep DuISSad01d m INOUIM SYIOM)
_
_
U01}N|0So i m o3l
DUOJS U} IM “
LnJ1oads _ L01IN|0SA)
Sm%@oeg PUISSa20.d m m_wﬂw_\,,%w_ ,m._wo,@%
21129dS UOIN|0Sa :w.:o@% AW
1£11990S U011e)U9Saldal
DUODDS UleLlop
101In|0s8] ds | B1}03dS
DU0DAS LI m
INENENI

£1103dS Jay10 }

SUBSTITUTE SHEET (RULE 206)



WO 2020/178321 PCT/EP2020/055669

13/14

first second
channel channel

weighting 100
value estimator
(e.g. as in Fig. 3b)

.
spectral

400 Mmixer —
downmix signal
(target energy value
per band)
Fig. 8

SUBSTITUTE SHEET (RULE 206)



WO 2020/178321 PCT/EP2020/055669

14/14
COM- Secona
fIrst Dined channel
channel combined
second first
channe! cOMDINea
spectral
weignter 200
first Secona

channel combinea
control data I
for first and/or
second channels 480

downmix signal in
spectral domain

mono signal
DrOCessor 490

(e.g. converter)

Fig. 9

SUBSTITUTE SHEET (RULE 206)



