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In ISO/IEC 14496-3:2001/Amd.1, 4.4.2.8 Payloads for the audio object type SBR, replace Table 4.54 by the
table below (modified parts are marked in gray):

Table 4.54A — Syntax of sbr_extension_data()

Syntax No. of bits Mnemonic

sbr_extension_data(id_aac, crc_flag)

{

num_sbr_bits = 0;

if (crc_flag) {
bs_sbr_crc_bits; uimsbf
num_sbr_bits += 10;

}
if (sbr_layer = SBR_STEREO_ENHANCE) { Note 1
num_sbr_bits +=1;
if (bs_header_flag) 1
num_sbr_bits += sbr_header(); Note 2
}
num_sbr_bits += sbr_data(id_aac, bs_amp_re Note 2

num_align_bits = (8*cnt-4 - n

bs_fill_bits; num_align  uimsbf

_bits

return ((num_sbr_bit@m lign_Kits
}
Note 1: When the SBR tool j ith\a‘nonZseatable AAC core coder, the value of the helper variable
sbr_layer is SBR_NOT_S&AL . R tool is used with a scalable AAC core coder, the value of
the helper variable sbr exdepends onthe current layer and the scalability configuration of the AAC core
coder as defined in T&ble 486\ use 4.5.2.8.2.4.
Note 2: sbr_head and sbr-. returh the number of bits read (cnt is a parameter in
extension_payload()).

R}

In ISO/IEC 14496-3:2001/Amd.1:2003, subclause 4.4.2.8 Payloads for the Audio Object Type SBR, Table
4.55A, replace’

Note 3/ this bit is not set the default values for the underlying bitstream elements should be used.

by

2 © ISO/IEC 2004 — Al rights reserved
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Note 3: If this bit is not set the default values for the underlying bitstream elements shall be used disregarded
any previous value.

In ISO/IEC 14496-3:2001/Amd. 1, 4.4.2.8 Payloads for the audio object type SBR, Table 4.58, Table 4.59, and
Table 4.60, add the part marked in gray:

if (bs_extended_data) { 1
cnt = bs_extension_size; 4 uimsbf
if (cnt == 15)
cnt += bs_esc_count; 8 uimsbf

num_bits_left = 8 * cnt;
while (num_bits_left > 7) {

bs_extension_id; uimsbf
num_bits_left -= 2;
sbr_extension(bs_extension_id, num_bits_left); Note 1
}
bs_fill_bits um_bits_left
}
In ISO/IEC 14496-3:2001/Amd.1, subclause 4.5.2.8 xfension Payload for the Audio Object Types
ER AAC LC and ER AAC LTP replace:

The extension payload shall not include S fen_elements and SBR extension elements
simultaneously. If SBR extension elements

The scalablé SBR datais embedded into the MPEG-4 stream in the same way as for non-scalable SBR data
elements, by means of using the extension_payload(). The SBR extension elements shall be placed after any
other exténsion elements.

In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.2.2 SBR specific notation, replace:

QMapped (m - le’l) = QOrig (l’k(l)) ’fTableNoise (l) sm< fTableNoise (l + 1)7 O i< NQ’ 0 < Z < LE

where k(1) is defined by t(7)>t, (k(1)).t(I+1)<t,(k(1)+1)

should be interpreted as follows. Q... (m—Isb,1) equals Q,,, (i.k(!))

© ISO/IEC 2004 — Al rights reserved 3
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by:

QMapped (m - kx’l) = QOrig (i’k(l))’fTableNoise(i) sm< fTableNoise (l + 1)70 <i< NQ’ O < l < LE

where k(1) is defined by t(7)>t, (k(1)).t(I+1)<t,(k(7)+1)

should be interpreted as follows. Q... (m—k,.l) equals Q,,, (i,k(/))

In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.2.5 Constants, replace:

& A constant to avoid division by zero, e.g. 96 dB UM signal
input.

by:

e=1 A constant to avoid division by zeroy e.g: dB~below maximum signal

input.

W is the subband matrix whers ‘ and samples are stored.

In ISO/IEC 14496-3:2001/Amd.
and pictures) of

XLow Q

by:

.8.2, replace all instances (in text flowcharts

W

4 © ISO/IEC 2004 — Al rights reserved
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In ISO/IEC 14496-3:2001/Amd.1, subclause 4.6.18.4.3 Down sampled synthesis filterbank, in Figure 4.44,
where it says "127", it should say "127.5", hence replace it by the following figure:

Start
ottt

k ( for QMF subsample |) J

for( n = 639; n >=64; n--) {
v[n] = v[n -64]
}

for(n =0; n <=63; n++) {
v[n] = Real( X[0][l] /64 *exp(i*n/64*(0.5)*
for( k =1; k <= 31; k++) {
v[n] = v[n] + Real( X[k][l] /64 * exp(i*
}

}

=(0\n <2319; n++) {
[n] = ga] >c[2*n]

for( k = 0; k <= 31; k++) {
temp = wlk]
for(n=1;n<=9; n++){
temp = temp + w[32*n + K]

nextOutputAudioSample = temp

C pone >

© ISO/IEC 2004 — Al rights reserved 5
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In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.5 SBR tool overview, replace:

start-up 7, . Isb' and bsco' are set to zero. And where

emp

bsco = max(INT (maxAACLine-32/ frameLength)—1sb,0), and where

by:
start-up /,

emp

bsco = max(lNT(maxAACLine : 32/frameLength) —kx,O) , and where

k. ' and bsco' are set to zero. Where bsco = 0 unless a scalable core coder is used, for which

In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.5 SBR Tool overview, replace:

The output from the filtering is stored in the matrix:

XLow(k7I + tHFGen)’ 0 <k« 32, 0 <! < numTimeSlots - RATE

by:

The subband filtered low band is defined by X, agcording,t

W(k,l— tHFGen) >
0 ,
W'(kal+lf _tHFGen)
0

where W' is the W matrix~from
where [ = numTi imeSlots@'E s

X, (k, 1)=

X, (k, 1)= ‘
Low( > ) {W'(k, ) \ k < 32, 0<1]< tHFGen

In ISO/IEC 14496-3:200 {, subclause 4.6.18.5 SBR Tool overview, replace:

X, b tyyy) 0 Sk < k'+bsco',0 <1 <1

Temp

XLDW(k,ZthHFAdj) ,0 < k < k +bsco, I < | < numTimeSlots - RATE

XY (k4 ) ok

X

Temp

“bsco' <k <k, +M,0<1<1,,

Y(k,l+tHFAgy) sk +bsco< k <k + M, I, <1 < numTimeSlots-RATE

emp

0 ,max(kx+bsc0,kx + M)+ M <k < 64,0 <[ < numTimeSlots - RATE

by:

6 © ISO/IEC 2004 — Al rights reserved
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Xy (il +tyyy) .0 <k < k'+bsco’,0 <1 <1,

Y'(kl by +1,) ok +bsco' <k <k'+ M',0<I< 1,

0 ,max (k' +bsco' k' + M")< k < 64,0 <[ </,
X (k)= (K ) e

X, (Kl +tyyy) 20 < k < k*bsco, b, <1 <1,

Y (k. +tyy ) k+bsco< k <k + M, 1, <I<I,

0 ,max(kx+bsco,kx + M)S k <64, 1, <1<l
where

lf =numTimeSlots - RATE

and

by:

where bs_invf_mode” are
be zero for the first frame.

In ISO/IEC 14490 )
figure:

© ISO/IEC 2004 — Al rights reserved 7
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Start

C

msb = k0

UsSD = KX
numPatches = 0
goalSb = NINT( 2.048E6 / Fs )
if (goalSb < kx + M)
for (i=0, k=0;f,.lil < goalSb; i++)

odd = (sb - 2 + k0)%(2)

k=i+1

}
else

k= NMaster

-
=k AN\
NN

sb = fMaster[j ]

False

patchNumSubban umPatches] £ max( sb \usb,
patchStartSubbagfd[nu Pa@@\\k - odcha\p tch{lu Subbands[numPatches]

N

@ R \
\/
usb =sb
msb = sb
numPatchesé}m tched+“
N\ \>

fMaster[ k ] -sb<3

‘ k= NMast

+True

‘numPatches = numPatches -1

(patchNumSubbands[numPatches-1] < 3)
&& (numPatches > 1)

False

C

Done

© ISO/IEC 2004 — Al rights reserved
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In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.7.2 Mapping, replace:

{0 lf m# INT( TableHigh (l +1 +fTablthgh ( )\1

)

)
S (m—k l)—— °
IndexMapped X2
ableH; i+1 +fa eHi
S[ndex (l) sSze[;(i’l) lf‘ INT{ TableHigh ( ; TableHigh ( )]

for fTableHzgh ( ) sm< fTableHzgh (l + 1) ’ 0<i< NHigh 4 0< Z < LE

where

0.

Step

0 otherwise

(.J):{l if (121,)OR (S}, (1) =1)

by:

f@gh /(l + + fTab High (l)j

fT abgrgﬁ /)\> T ablengh

SImlexMupped (m - kX ? l) =

for £

TableHigh ( )

where

and S/, (i)i§38 (i) of the previous SBR frame.

by:
'
and SIndexMapped IS S

targer for the current frame, the entries for the QMF subbands not covered by the previous S.gexiappes are
assumed to be zero.

mdesmappea OF the previous SBR frame for the same frequency range. If the frequency range is

en d B 1Q 7 D AMannine~ ranlana-
“TOTO T IVIU'JNH 15 IVHIU\I\I

© ISO/IEC 2004 — Al rights reserved 9
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for 0<i< Ny, ,0<I<L, where k(i,l)is defined by

[F(iHI) > F(k(id).LO)F(i+LHI)<F(k(il)+1.20) .r(l)=LO
k(il)=i ,r(l)=HI

and where

6. ()= {1 L& (S e (k:0): F(k(0D).r (1)) <k <F(k(i+L0).r (1))}

0 ,otherwise

In order to handle the varying frequency resolution of the envelope scalefactors, £ oduced. For a

for 0<i<n(r(1)),0<I<L,

where

an additional sinusoid}is presept within the present frequency band. The S,,,,.« matrix is hence one for all
QMF subbands intthe“scalefactor bands where an additional sinusoid shall be added.

InISO/IEC 14496-3:2001/Amd.1, subclause 4.6.18.7.6 Calculation of Additional HF Signal Components,
replace the equation:

[ PAY SM_am (m’l)

~~

Q )\ n
Y I’l’l,t} = \ILOrigMapped \m7t)

. 1+QMapped (m’l) ’

by:

10 © ISO/IEC 2004 — Al rights reserved
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S l
Sy (m,0l)= \/EO,,igMappa, (m,1)- ldeMWd ((’:1 1) , 0<m<M,0<I<L,
Mapped s

In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.7.5 Calculation of gain, replace the equation:

EOrigMapped (m’l) lf‘ S (m l):
M )
(e +Eq,, (m.0))- (14 5()- Qg (M)
G(m,l)= L0<m 1L
EOrigMapped (m’l) X QMapped (m’l) lf‘ S (m l)¢0
M )
(8+ECurr (m’l)) (1+QMapped (m’l))
by:
\/ EOrlgMapped (m Z)
e+E., (m1))-(1+5()-Q,,, ., (m,0)
G(m,1)= (& B, (1)) o 0<m<M,0<I<L,

(8+ECurr (m 1)) (1+QMapped

\/ EOrigMapped m, l QMapped Gn\l\)\

-limGain (bs_limiter_gains), 0<k<N,,0<I<L,

(k(m),1),10°), 0<m<M,0<I<L,

where k(m)is defined By f,,,,,,, (k(m))<m<f,... (k(m)+1),

by:
FrapteLim (K+1)-1-k,
80 + EOrigMapped (Z’l)
_ = gonim ()~ . . S .
Gy, (K1) = T k, limGain (bs_limiter_gains), 0<k<N,,0<I<L,

&+ Y, Eg. (i)

i=frapterim (K) =k

G e (m 1) =min(G,,, (k(m).1),10°), 0<m<M 0<I<L,

where k(m)is defined by ..., (k(m))<m+k, <f;,..,, (k(m)+1),

© ISO/IEC 2004 — Al rights reserved 11
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In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.7.5 Calculation of Gain, replace:

.S, (i,1)200R =1,

0
for 0<k<N,.,0</<L, where, 5(S,, (i,l),l):J
(L, otherwise

by:

0 .S, (i,))#00RI=1,0RI=1,,,

for 0<k<N,,0<I<L, where, §(SM (i,l),l):{l e
, otherwise

In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.7.5 Calculation of gain, replace the ion

G k,l)=

Boosty, ( Frapterim (K+1)-1
& +

i=fpupreim (K)

fTableLim (k(m)) S m< fTableLim (k(m) + 1)

by:

G

Boost ey, (
Eabierim (k(m)) <m+k <f,

In ISO/IEC 1449 hclause 4.6.18.7.6 Assembling HF signals, replace the equation:

hSL

Z GTemp (m’ !
j=0

Gy, (m,i+hg) otherwise

. hSL)'hSmoozh (]) iflilA ANDhSL #0
GFilt(m’l):
rate-ty([)<i<rate-t,(I+1),0<Sm<M,0<I<L,

by

hSL

D> G (mi—j+hg)-hg (i) if1#1, ANDhy #0 ANDI %1,

G gy (M,1) =1 =0
G

Temp (m7i+hSL) OtheVWise

RATE -t (I)<i<RATE -t, (1 +1),0Sm<M,0< <L,

12 © ISO/IEC 2004 — Al rights reserved
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In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.7.6 Assembling HF signals, replace the equation:

W, (m,i) =G, (m,i)- Xy, (m+1sb,i+1,,, ), RATE-t,(0)<i<RATE-t,(L;),0<m<M

by:

W, (m,i) =Gy, (m.1)- Xy (m+kysi+ 1), RATE-t,(0)<i< RATE -t (L, ),0<m< M

In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.7.6 Assembling HF signals, replace the equation:

hSL

Q (m l)_ ZQTemp(m’i_j—i_hSL).hSmooth (j) l.fl;tZA AND ZiZAPrev ’i’
Filt st ) 7 j=0

0 otherwise
by:
Qe (1)

hSL

QFilt (m’l) = ZQTemp (m’l - j + hSL ) ’ hSmo th
Jj=0

\ssembling HF signals, replace the equations:

i (mal) P e sin (.flndexSine (’))

m+Isb

SMBoost (m’l) : (_1) . (plm,sin (.flndexSine (Z))

INISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.7.6 Assembling HF signals, replace:

and index,,,, is the last f, , ... from the previous SBR frame, unless the reset-flag is set (reset=1) for which

case flndexNoise =

by:

and index,,,, is the last f, , ... from the previous SBR frame, unless the reset-flag is set (reset=1) for which
case index,, A =0.

© ISO/IEC 2004 — Al rights reserved 13
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and replace:

Sindessine (1) = (indexg,, +i)mod(4)
by:

Fnensine (1) = (indexsme +i—RATE -t,(0))mod(4)

and replace:

indexg,, is the last f, . ... from the previous SBR frame.
by:

index,, =(the last f,,.,.from the previous SBR frame +1)mod(4

In ISO/IEC 14496-3:2001/Amd.1, subclause 4.6:
of

XLow
by:

W

numPatches—1
degPatched (k) =0 2 patchNumSubbands(q) <k<k +M

9=0

14 © ISO/IEC 2004 — Al rights reserved
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In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.8.3 Aliasing detection, replace Figure 4.53 by the following

figure:
Start
False <'><7 l++ | ———

m True

k =k,
i=0
grouping= 0

A

AN
; grouping == 1
d[k+1] =0
True
Boped [k k Ji1==0) v
Group[I][l] k +M
i++
i False
Fals True True
nglll =i/2
FGroup[I][I] T Group[I][I] = k+1
grouping™= 0 grouping =0
i++ i++
L V

grouping == 0

;: False

True

V

Group[l][I] -
grouping = 1
i++

© ISO/IEC 2004 — Al rights reserved 15
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In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.6.18.8.5 Aliasing Reduction, replace:

\VRe (m’l’l) = SlndexMapped (m’l) ' SMBOOSt (m’l) : (pRe,sin (f‘lndexSine (l))

Yo (m’l’i) = SlndexMapped (m’l) ’ SMBoost (m’l) ’ (_1)m+1sb O sin (flndexsme (l))
by:

‘I’Re (m’l’l) = SMB()ost (m’l) ' (pRe,sin (f;ndexSine (l))

‘I’Im (m’l’l) = SMBoost (m’l) : (_1)m+k‘ : (plm,sin (f‘lndexSine (Z))

and replace:
rate-t, (I)<i<rate-t,(I+1),0<I<L,

m-+lsb

v, (m,1,i) =y (m,1,i)—0.00815-(-1) W+ 11T +1))

and where
SIndexMapped (m’l) = O ’
by:
RATE -t, ' : 1),0<I<L,
v (i) =0.00815 - (=1)"" -(w, (m=LLi=1)+ g (m+1Li+1))
‘I’Re (m’l <l SMBS[ (m71) : (pRe,Sin (fllndexSine (Z))
and where

S 11500y (1) =0, for m <0 or m>M .

In ISO/IEC 14496-3:2001/Amd.1, subclause 4.6.18.8.5 Aliasing Reduction, replace:

Eurtharmore—cince_a_sianal _accordina to tha ahaove mav ha added to V(] 1) e tha lowhand aor
FHRRBHROFS, SR —a—Sighah—a66orag 10 He—aveVe+hRay e aea8a—to—; e —oWPaRe—of

Y (k. +M,i), i.e. one QMF subband above the SBR range, the following equation in subclause 4.6.18.5
needs to be modified:

16 © ISO/IEC 2004 — Al rights reserved
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X, kol +tyyy) 0 <k < k'+bsco',0 <1 < Iy,
)

X (e Jos
\

0 I L +b ] ] imeSI RATE
—t = - Paal nn-LineSlots

> “Temp
X(bD)=Y (kD +ty,)  k+bsco' <k <k, +M,0<1< I,
Y(k,l+tHFAdj) sk +bsco< k <k + M, I < I < numTimeSlots - RATE

Temp

0 ,max(kx+bsco,kx + M)+ M <k < 64,0 <[ < numTimeSlots- RATE

The above is replaced by

XLow(k’l+tHFAd/ ,0 <k <k, '-1+bsco', 1
XLOW(
XLow( ’
XLow(
X(k1)= Y(kI+t
Y (k. +
0
by:
Furthermore, sinc@ igh
Y (k +M,i), ie.

needs to be modifi

,0 <k <k'+bsco',0 <1 <1,

sk.,tbsco' <k <k'+M',0<I1< I,

,max (k' +bsco'k', + M')< k < 64,0 <[ < Lromp

X (k)=
() X, (Kol +typyy) 20 < k < k*bsco, b, <1 <1,
Y (ko + ) k+bsco< k <k + M, 1, <I1<I,
0 , max (k, +bsco,k, + M)< k < 64, Ly <1 <1,

The above is replaced by

© ISO/IEC 2004 — Al rights reserved 17
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X (Kol + 1) L0 <k <k'-l+bsco',0 <1 <1,
Xy (bl by )+ Y (Rl + by + 1) k=k,'=1+bsco',0 < | < I,
Ykl + Ly 1)) .k, +bsco' < k <min(k,' + M,63),0 <1< I,
0 max (k, '+ bsco'k,' + M')<k< 64
o<1 <1,
X(kL)=9X 1, (Kl + 0 ) ,0 <k <k —l+bsco, I, <1 <I,
X (ol by )+ Y (Rl 1) ,k=k —1+bsco, I, <1<I,
k.+bsco< k < min(k, + M,6
Y(k,l+tHFAdj) ay <] <]
Temp — < f
0 max(kx +bsco,k, + M)
Ny <1< 1,

In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.B.18.4 Enveldp

RATE A (I+1)-1 k,—1

> IX (i)

i=RATEt;(1) j=k,

E(k_k*’l)z(RATE-tE(1+1)—RATE-tE(1))~(k,,— \ . p+1Lr(1))

,0<p<n(r(l)),0<I<L,

by:

RATE -t (I+1)-1 , -1

21X (1)

i=RATE-t; (1) j=k;

2

k =F(p.r(1))

E(k'K,.1)= k,=F(p+Lr(l))

,0Sp<n(r(l)),0£l<LE

, k<k<k,,
(RATE~tE(l+1)—RATE~tE(1))-(kh—k/) | SH<K, {

RATE -t (I+1)-1 k, -1

)

R D ¢
\ Ul |

A

Ny N(x i
] Lo LJ\I Right \77" ] /
i=RATE-tg(l) j=

2-(RATE-tEEl+1)—RATE-tE(Z))-(kh—k,)

1

E,,(k—k.,I)=

18 © ISO/IEC 2004 — Al rights reserved
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RATEt; (I+1)~1 k, -1

&+ Z Z|XLeft J’ |

i=RATEt; (1) j=k

Rzght(k k, l) RATE t; (1+1)~1 k, -1

3 LI o T

i=RATEt;(1) j=k

In ISO/IEC 14496-3:2001/Amd. 1, subclause 4.B.18.7 Envelope Coding, replace:
choice indicated in bs_dt_env(/) below. The bs_dt_env elements
by:

choice indicated in bs_df env(/) below. The bs_df _env elements

In ISO/IEC14496-3:2001/Amd. 1, add the following:

"

element. The ability to & data’is optional for a High Efficiency AAC Profile decoder.

However, if it is impleme he N 3 outlined here shall be used. The DRC for High Efficiency
AAC (SBR) is fuII 3 ith DRC for AAC without SBR.

The following pseudb show how the DRC factors are stored for use in the SBR QMF
domain. The borders of the DRC are quantized to match the frequency resolution of the SBR QMF
filterbank. In grd er backwards compatibility, the delay between the MDCT synthesis and the
QMF synthesi d. Hence, the DRC parameters applied to the SBR QMF subsamples shall
be delayed b e’amqunt of time as the signal between the MDCT synthesis and QMF synthesis

the borders are mappé&d to corresponding borders in the 32 subbands of the lower part of the SBR QMF.

For short AAC window sequences no interpolation of the DRC factors is used. For other AAC window
seqguences the DRC factors are interpolated over time in order to avoid zipper noise. For the DRC used with
theHigh Efficiency AAC decoder, it is possible to signal the temporal border between the DRC factors. Hence,
itis possible to control transient behaviour of the DRC without having to rely on short AAC window sequences.
This is accomplished with the drc_interpolation_scheme bitstream element.

The bands covered by the DRC data covers only the frequency range of the AAC MDCT, i.e., up to half of the
sampling frequency of the AAC. The DRC data for the frequency range above that up to half of the sampling

fraauancyv of the outnut sianal e tha sama ae tha hiadhest tranesmittad DRC hand
HEeGHEREY-OHREe-OthpUt+SighRa1StH6-SaeaSHe-HGRe S RSHHRe G orvoBahG:

In the pseudo code below the differences compared to DRC application without SBR are marked by bold
letters.

#defi ne FRAME_SI ZE 1024 /* Change to 960 for 960-fram ng. */
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