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Foreword

ISO (the International Organization for Standardization) and IEC (the International

Electfotechnical Commission) form the specialized system for worldwide standardiz-
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of International Standards through technical committees established by the respectivé
organization to deal with particular fields of technical activity. ISO and IEC technicg
committees collaborate in fields of mutual interest. Other international organizatio
governmental and non-governmental, in liaison with ISO and IEC, also take parf\in
work|

In the field of information technology, ISO and IEC have established
committee, ISO/IEC JTC 1. Draft International Standards adopted
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Information technology — Generic coding of moving pictures and
associated audio information — Part 4: Conformance testing

AMENDMENT 1

A

1

~

ITY
Br

2

~

pvanced Audio Coding (AAL) conformance testing

Add the following reference to subclause 1.2 Normative References:

J-R Document TG10-2/3- E only, " Basic Audio Quality Requirements for DigitafAudio(BitsRat& Reduction S

badcast Emission and Primary Distribution”, 28 October 1991.

Replace the following definitions in subclause 2.1 with the following

ystems for

2.1.142 low frequency enhancement (LFE) channé limited ba equency audio effects in a
myltichannel system.

2.1.151 modified discrete cosine transform (MDCT)A tra phichdeas the property of time domain aliasing
cancellation. An analytical expression for the [

2.1.258 variable length code (VLC)A code word ass e length encoder (see variable length coding).

2.1

3

~

g technique.

2.1.145.1 main audio channel#ll single_channel* (see 3.2.1) or channel_pair_elements (see 3.2.1)|in one
prggram.

2.1.193.1 program [A@ nnéls, coupling_channel_elements (see 3.2.1), Ife_channel |elements (se:
3.4.1), and associated data e decoded and played back simultaneously. A program may pe defined by
default (see 3.5.1) or spe onfiguration_element (see 3.2.1). A given single_channel_element (see 3.2

ch
md

hnnel_pair_element (& annel_element, Ife_channel_element or data channel may acco

re programs in gr

mpany one or

2.1.214.1 sampling\Freguéney\Fsefines the rate in Hertz which is used to digitize an audio signal during th¢ sampling
pracess.
2.1.230.1 spectrahsQefficientPiscrete frequency domain data output from the analysis filterbank.

2.1

4

~

!

.259.1 variableength~ericodeA procedure to assign variable length codewords to symbols.

Add thefollowing Arithmetic Operator in subclause 2.2.1 following the operator

ng)'="-1 when x<0:

IN

() TTancation to integer operator. Ketims e inleger Part or e real-vaiued argurmnerit.
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5) Add the following as subclause 2.6 for conformance testing of ISO/IEC 13818-7:1997, Information technology — Generic
coding of moving pictures and associated audio information — Part 7: Advanced Audio Coding (AAC):

2.6

2.6.1

ISO/IE
includ
contdi

This
requi

p

D

2.6.2

This $

meet
enco
bitstre

Char
subs
bitrate
of ap
deco
be ddg
deco

ProcH
Givel
subcl
be te
gives

bitstre

2.6.9

Bitstre ‘
semgntic constraints,may, forexample, restrict the range or the values of parameters that are encoded directly on
tstream. Thee_constraints applied to a given bitstream may or may not beakpgonm .

the b

Enco

bubclause of the specification specifies how tests can be designed to verify whether bitstreams and.decoder

ler capabilities.

AuSse summarizes the rg
sted. Guidelines are

Hers may~apply restrictions to the following parameters of the bitstream:

Advanced Audio Coding (AAC)

Introduction

es much flexibility to enable |ts use in many different apphcatlons The erX|b|I|ty is obtalned by specifying'a
ns several required and optional tools, as well as several parameterized elements in the bitstream.

manufacturers of encoders, and their customers, can use the tests to verify w
bitstreams for a particular AAC profile.

manufacturers of decoders and their customers can use the tests to vex
specified in ISO/IEC 13818-4 for the claimed decoder capabilities.

Scope

dures are descnbe itstreams and decoders to the requirements defined in 1ISC
the set of characteri x ents that must be met are fully determined by ISO/IEC 1381
est suites to check or verify decoder conformance. In addition, so

guidelines on hoy
i guidelines are provided as an electronic annex.

5 meet the

s valid

d decoders
cifically. An
d semantic

eam define th

ing rate and
$. An example

decoder can
bitstream can

iffied by the

/IEC 13818-7
8-7. This
with them cal

SO/IEC 13818

ne test

the constraints that are applied by the encoder in generating the bitstream. Thegadyntactic

indirectly i

a),~ sampling frequency

b) mnnn mixdown—element

c) stereo_mlxdown_element

d) use of prediction in main profile
e) pulse_data

f)  window_shape

g) program_config_element

h) M/S stereo

i) intensity stereo

i) TNS

k) data_stream_element

I) dependently switched coupling channel
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m) independently switched coupling channel
n) LFE channel
0) matrix-downmix

2.6.4 Decoder Characteristics

2.6.4.1 Profile SpeC|f|cat|on

md
the

sp

A
ind

No
co

2.6.4.2 Decod
A ¢onforming decodermay also support any of the following modifications of some parameters in audio bitstrea

rofrle Name> Profrle ISO/IEC 13818 7 AAC Decoder where A is replaced by the number of main audro cha
mber of LFE channels, | by the number of independent coupling channels, D by the number of dependently
ipling channels, and Profile Name by the actual profile name (Main, Low-Complexity, or Scaleable Sampling
1mp|e would be a 5.1.1.1 Channel Main Profrle ISO/IEC 13818 7 AAC Decoder, indica g a decoder capab

channels using the profile specified. This can be abbreviated as M.5.1.1.1. Si
pcified by a leading "L", and an SSR profile by an "S".

Table 2-8 Minimum Decoder Capability for 1, 2, 3, é}):rand\ nnels vs. Profile

Number of Main Audio Channels Main @ ow'C W SSR Profile

Cgﬂ@ Prﬂék Capability | Capability

1 N\ P 1,600 1.0.0.0

2 /l 2\}&& 2.0.0.0 2.0.0.0

3 \ %1})\ / 3.0.0.1 3.0.0.0

& ( 3‘81\&) 4.0.0.1 4.0.0.0

MNs (¢ 441 5.1.0.1 5.1.0.0

/\ 37 > }.1.1.2 7.1.0.2 7.1.0.0
N\

te that a decoder
hformant decoder

the number of channel elements specified in the table abo
5711.2,L.5.1.1.1,and S.5.1.0.0 are all conformant 5 channel configur
ot conformant 5 channel configurations.

Bitstteam Characteristic Normative Clause Variation

ISO/IEC 13818-4:1998/Amd.1:1999(E)

nels, L by the
switched
Rate). An

e of decoding
hel, with each
oder can be

channels,

ve and still b
ations. Howev

LMS:

sampling rate 3 a decoder may support only a subset of possible
sampling rates, decoder manufacturers must specify
thC ICltUD Vvhlbh arc DUPFUIth

profile 2.1 a decoder may support additional channel elements
beyond the minimums listed for its profile

program configuration 3.5 a decoder is only required to decode one program of a
multi-program bitstream

data_stream_element 3.6 a decoder is not required to store or present data
recovered from data_stream_elements

mono-mixdown element 3.3.8 a decoder is not required to present audio from the

mono-mixdown element
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stereo-mixdown element 3.3.8 a decoder is not required to present audio from the
stereo-mixdown element

matrix-mixdown 3.3.8 a decoder is not required to calculate a matrix-
mixdown signal

2.6.4.3 Decoder Buffer Requirements
Refer to 3.2.2 of ISO/IEC 13818-7.

© ISO/IEC

2.6.5
Each

of semantic tests to be performed on bitstreams. The procedure to verify whether the synfax
ore not defined in this subclause. In the description of the semantic tests it is asstwned thatthe tested biti;Eam conta

there
errors
the p
bitstrg

2.6.5
adif_i

2.6.9
2.6.9

syncy
ID: s
layer
profil

sam

2.6.9

frame

2.6..

id_sy|
indicd

elemd
restri

2.6.9

b Procedure to Test Bitstream Conformance

bitstream shall meet the syntactic and semantic requirements specified in ISO/IEC 13818-7. This subclausq
orrect Is straight

erequisites or conditions in which the test can be applied. Note that the application ' tests\required
bam to the appropriate levels, which in some cases goes as far as the spg

.1 Parsing an ADIF header
d: shall be encoded with the value 0x41444946, the ASCII rep

.2 Parsing ADTS headers

b.2.1 adts_fixed _header
vord: shall be encoded with the binary value }

hall not be encoded with the value 0.

ited by id_syn_elexencoded with a value of ID_PCE

bnt_instance, tagensurethat element_instance_tag numbers within each element type are unique within eac
Ction does notapply to data_stream_elements (DSE), which may have duplicated element_instance_tags.

.4, (Decoding an individual_channel_stream

describes a s
orward and

igen, as well

rsing of

h frame. This

ics resenzed bit miust be set to zero

max_sfli must be <= num_swb_long or num_swb_short as appropriate for window_sequence and sampling frequency

2.6.5.5 Noiseless Coding
sect_cb]g][i]: shall not be encoded with the binary values 1100 or 1101.

Intensity codebooks INTENSITY_HCB and INTENSITY_HCB2 shall not occur in a single_channel_element, the left channel
of a channel pair element, a coupling channel element, or an LFE. Intensity codebooks can only occur in a
channel_pair_element if the common_window field is set to 1.
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sect_len_incr:the sum of all sect_len_incr elements for a given window group shall equal max_sfb.

hcod_sf[ ]: shall only be encoded with the values listed in the scalefactor Huffman table, Table A.1.
hcod[sect_cb[g][i]l[w][x][yl[z]: shall only be encoded with the values listed in Huffman codebooks 1, 2, 3, or 4.
hcod[sect_cb[g][i]l[yl[z]: shall only be encoded with the values listed in Huffman codebooks 5 thru 11.

hcod_esc_yshall be encoded with a value no larger than 8191, i.e., it shall be encoded with an initial escape sequence
consisting of no more than nine ‘1’ bits followed by an escape separator of ‘0.

hcod esc zshall be encoded with a value no larger than 8191, i.e., it shall be encoded with an initial escape sequence
consisting of no more than nine ‘1’ bits followed by an escape separator of ‘0’.

pulse_data_presentshall be encoded with a value of 0 when window_sequence is EIGHT_SHORT_SEQUENCE.

pulse_start_sfb:shall be smaller than num_swb_long_window][fs_index].

pulse_offset[i]: swb_offset_long_window[pulse_start_sfb] + pulse_offset[0] + ... hust be no

greater than 1023.

pulse_amp]i]: shall be encoded with a value small enough such that the compe cient is no

greater than 8191.

2.6.5.6 Scalefactors
h

[#]

pd_sf[ ]: shall only be encoded with the values listed in the sca

2.6.5.7 Joint Coding

2.65.7.1 MS Stereo

mg_mask_presentshall not be encoded with the

2.6.5.7.2 Intensity Ste
hcod_sf[ ]: shall only be encoded wi es listedlin the/scalefactor Huffman table, Table A.1.

0]

HCB2 shall not occur in a single_channel_element, the left channe
element, or an LFE. Intensity codebooks can only occur in

Intensity codebooks INTENSIS 3
of |a channel pair @ {pling S
channel_pair_element if the ¢ A ' fieldyis set to 1.

2.6.5.8 Coupling
The number of depg d independently-switched coupling channel elements must not exceed|the allowed
numbers specjfied : ile Raming convention (see 0, Decoder Characteristics).

be encoded with the binary value of 1 if independently-switched coupling channel elgments are no
naming convention (see 0, Decoder Characteristics).

ind_sw_cce_flag:
sp bcified by the profite

num_coupled_elementsshatl not be encoded with a value greater than the total number of single_channel_elements and

channel_pair{elements.

cc|target_is—cpeshall be encoded with the binary value 1 if the syntactic element with element_instance_tag of
cc|target,'tag_select is a channel_pair_element; otherwise, it shall be encoded with the binary value of 0.

ccltarget tag selectshall only be encoded with a binary value equal to the element instance tag of a
single_channel_element or a channel_pair_element of the current frame.

2.6.5.9 Prediction
predictor_data_present:shall not be encoded with the binary value of 1 for low-complexity or SSR profiles.

predictor_reset: shall be encoded with the binary value of 1 for at least one out of every eight consecutive frames for progran
in which predictor_data_present is 1.

predictor_reset_group_number:shall not be encoded with the binary values 00000 or 11111; every valid value shall occur
once within a consecutive series of 30 occurrences of pred_reset_group_number.
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2.6.5.10 Temporal Noise Shaping

length[w][filt]: must be small enough such that the lower bound of the filtered region, indicated by ‘bottom’, does not exceed
the start of the array containing the spectral coefficients (spec[w])

order[w][filt]: must not exceed the maximum permitted order depending on the specified profile (see 2.1.1 of ISO/IEC
13818-7)

2.6.5.11 Filterbank and Block Switching
window_sequenceThe meaningful window_sequence transitions are as follows:

from ONLY_LONG_SEQUENCE to Lghﬁ—g‘%ﬁgﬁgggg’gﬁ&

from LONG_START_SEQUENCE to {E(')GNF('BT—SSTHSDPRTS—ESQE&JNE&\'ECE

ONLY_LONG_SEQUENCE
from LONG_STOP_SEQUENCE to  {oNG START SSQUENC

from EIGHT_SHORT_SEQUENCE to {E(I)GNg_SS-::'QOPRTS_ESQEQUE

Other, non-meaningful, window_sequence transitions are also possi

from ONLY_LONG_SEQUENCE to

from LONG_START_SEQUENCE to

uired to
bly for Main,
s. The

A corjformant bitstream must co
handle non-meaningful W_
Low-Complexity, and Scaleable

ransitions.

perfofmance requirements for\

2.6.%.12 Gain Co
aloccpde:must satisF
alocqodeB Jw JIm

wherg B is the Band ID, any

2.6.9.13 LFE

The number of LFEs must not exceed the allowed number specified by the profile naming convention (see 2.6.4, Decoder
Char?cteristics).

The window_shape field of any LFE shall always be encoded with a value of 0 (sine window).

The window_sequence field of any LFE shall always be encoded with a value of ONLY_LONG_SEQUENCE.
The highest non-zero spectral coefficient of any LFE shall be 12.

The predictor_data_present_flag of any LFE shall be encoded with a value of 0.

Temporal noise shaping shall not be used in any LFE.
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2.6.5.14 Program Configuration Elements

Any program may contain no more main audio channels, LFE channels, independent coupling_channel_elements, and
dependent coupling_channel_elements than specified by the profile naming convention (see 0, Profile Specification).

999(E)

mono_mixdown_element_numbermust be encoded with the element_instance_tag of a single_channel_element.

ste

reo_mixdown_element_numbermust be encoded with the element_instance_tag of a channel_pair_element.

matrix_mixdown_idx_present: shall only be encoded with a value of 1 if a 3 front/2 rear 5-channel program is indicated for
this PCE.

fro
ch

sid
ch
ba

channel_pair_element.

Ife| element_tag_selectmust be encoded with the element_instance_tag of &
asgoc_data_element_tag_selectiust be encoded with the element_instanc

cc|element_is_ind_swmust be encoded with the same value as the idd_s

cofresponding to valid_cc_element_tag_select.

valid_cce_element_tag_selecmust be encoded with the eleme

2.6.6 Procedure to Test Decoder Cor

To|test audio decoders, this part of ISO/IEC 13818 i St sequences. Supplied sequences
Camplexity, and Scaleable Sampling-Rate profi provided for sampling rates of 8, 11.025, 1
32| 44.1, 48, 64, 88.2, and 96 kHz. The test set |ncI et of sing sweeps, as listed in Table 2-9, and a set
sequences, as listed in Tables 2- Ms is appended to the bitstream name to indi
rate of the test sequence. Possib , 22, 24, 32, 44, 48, 64, 88, and 96, correspon
pogsibly non-integer samplingjxate ach b stream two bitrates are listed in the table. The lo
be|used for sampling rates of [L6k gher bitrate is to be used at sampllng rates above 1

Th
is |
sig
the

an
val

Th

Fo

pe
meg

2.
All

b following test proc
with a reference output also s

ht element_tag_ selectmust be encoded with the element_instance_tag of either a single_channel_element
hnnel_pair_element.

e _element_tag_selectmust be encoded with the element_instance_tag of either a single_channel_glement g
hnnel_pair_element.

Ck_element_tag_selecmust be encoded with the element_instance_tag of eithepa's

that'the rms level of the difference signal between the output of the d
s, thafs@rt(12). In addition, the difference signal shall have a maximum &

[ the remaining te
ceptual measuremen ems) is not mandatory, but highly recommended. This also applies to bitstreams
aningful windew sequences.

5.6.1 “Calculation of RMS

megasurements are carried out relative to full scale where the output signals of the decoder and supplied tes

equexces, a check of conformance using the LSB criterion or other measurements (e.d.

or a

pr a

nel_element

cover Main, L
2,16, 22.05, .
stf musical te
cate the samp
ding to the
\§eo bitrate i
bkHz.

coder under fte
6.6.1. Softwa
the output

1 audio decodt
pcoster under
bsolute

objective
ith non-

t sequences &

no

malized 10 De In the range between -1.U and +1.0U. Ihe supplied sine sweeps, listed In U, with an amplituae

to full scale have an absolute amplitude of +/-0.1.

f -20dB relati

The test sequences have a precision (P) of 24 bits, where the most significant bit (MSB) will be labeled bit 0 and the least-
significant bit (LSB) will be labeled bit 23. The most significant bit (bit 0) represents the value of -1, the second most

sig

nificant bit (bit 1) represents the value of +1/2, etc.
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The @
preci
the n
bitstrg

diff(n
diff(n

The
calcu

The @
1/

value of bit 0 (MSB) = —zio = -1

value of bit 1 = il = 1

2 2

valueofbitz = = = %

2 4

. 1 1
value of bit 23 (LSB) = —z = —(——
2 8,388,608

bion of P’ bits and if P' is smaller than 24, then the output is extended to
pxt step, the differencdiff) of the samples of these signals has to be calct
bam shall be tested. The total number of samples for each channel jg

" output signal of decoder under tésy

" output signal of decoder under tés}t

alues of all difference samples shall be squa divided by N and then the square-root shall be c

ation finally gives the rms level.

1 & )
rms= ﬁzdﬁf(n)
n=1
ecoder under test m@

|5 * 1270.5) and if the

18-7 audio decoder if the rms is less than

aluditifis less than or equal to 1/2°14.

decoder ha
Bito z
hel

hlculated. This
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2.6.9.2 Descriptions of the ISO/IEC 13818-7 (AAC) audio test bitstreams

A

Table 2-9 Sine Sweeps

SIN1_fs SIN2_fs SIN3_fg
profile Main Cow- SSR
Complexity
bitrate 40/64 40/64 40/64
# single channel elements 1 1 /I
# channel pair elements 0 0 /\\
# LFE channels 0 O
prediction Yes \l\%\b
Table 2-10 Main Profile Blts%w
VENITEN
bitrate 064 @\128\> 240/511
# single channel é&{néﬁg\ ‘ & 1 Q)\ 1
# channel pair ele 2
# LFE channels \ \Q 0 1
4 Dén \pl@}aqkb W0 0 1
#h}(ie\s\oupllﬁ\@(h%m\ers\, 0 0 2
Q intensity > Yes Yes
/MS\\/\ A Yes Yes
}w\e(%t(on - § Yes Yes Yes
Q Nrﬁ&wé}qpe Yes Yes
%s\ \/ Yes Yes
\pLLIse>jata
ulti program (2) Yes
Arithmetic torture Yes
Nonmeaningful
window_sequence transitions

[|[Main profile Decoders must also be able to decode all Low Complexity Profiles.
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