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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.
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Information technology — MPEG audio technologies —

Part 7:
Unified speech and audio coding conformance testing

1

cone

CoOPpe

This document specifies conformance criteria for both bitstreams and decoders cempli
MPEG-D Unified speech and audio coding standard as defined in ISO/IEC 23003-3. This'is d
impldmenters and to ensure interoperability.

2
The

rIQormative references

llowing documents are referred to in the text in such a way that some or all of t

consflitutes requirements of this document. For dated references, only the edition cited
undafed references, the latest edition of the referenced document-{including any amendme

ISO

coding

3

43003-3, Information technology — MPEG audio technglogies — Part 3: Unified spee

Terms and definitions

No terms and definitions are listed in this desiiment.

ISO apd IEC maintain terminology databases for use in standardization at the following ad

4

4.1

IFO Online browsing platform: available at https://www.iso.org/obp

]

EC Electropedia: available abhttps://www.electropedia.org/

(onformance testing

General

This flause specifies conformance criteria for both bitstreams and decoders compliant w
standard asidefined in this document. This is done to assist implementers and to ensure intg

4.2

hnt with the
one to assist

heir content
applies. For
nts) applies.

th and audio

dresses:

ith the USAC
roperability.

USAC conformance testin
Yo-CoHoermdncettestH

(o)
ot b )

4.2.1 Profiles

Profiles are defined in ISO/IEC 23003-3:2020, Subclause 4.5. Some conformance criteria apply to USAC
in general, while others are specific to certain profiles and their respective levels. Conformance shall be
tested for the level of the profile with which a given bitstream or decoder claims to comply.

In addition to the conformance requirements described in this clause, a decoder, which claims to
comply with the Extended HE AAC Profile, shall fulfil conformance for the HE AAC v2 profile according
to ISO/IEC 14496-26.
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4.2.2 Conformance tools and test procedure

4.2.2.1 General

To test USAC compliant audio decoders, this document provides a number of conformance test
sequences. Supplied sequences cover all profiles as defined in ISO/IEC 23003-3:2020, Subclause 4.5. For
a given test sequence, testing can be performed by comparing the output of a decoder under test with
a reference waveform. For some test sequences, the decoder requires additional input parameters, so-
called decoder settings, which are defined in 4.5. In cases where the decoder under test is followed by
additional operations (e.g. quantizing a signal to a 16 bit output signal) the conformance point is prior
to such additional operations, i.e. it is permitted to use the actual decoder output (e.g. with more than

16 bit) for cdnformance testing.

Measuremenjts are carried out relative to full scale where the output signals of the decoders are

normalized fo be in the range between -1,0 and +1,0.

In ISO/IEC 14496-26, a set of test methods is defined to test the output of the decoderfunder test against
the referencp output. RMS/LSB Measurement, Segmental SNR and PNS conformange criteria are|used

for the comparison. A particular test method for a certain test sequence is specified in 4.5.

For element$ producing output that cannot be tested with the methods deseribed in ISO/IEC 14496-26

specific conformance testing procedures are described in 4.5.

4.2.2.2 Co‘[\formance data

All test seq

NOTE Al] conformance test sequences for this document ar'e accessible using this link.

ences and a worksheet (“ISO_IEC_23003-7_Confonmance_Tables.xlsx”) that lists all test
sequences fdr each module are accessible at https://standardS.iso.org/iso-iec/23003/-7/ed-1/en.

For all confprmance test sequences, the file names are composed of several parts, which c¢nvey

information jabout:

— which nmjodule of the decoder is tested;

— which clhannelConfigurationIndex is gmployed;

— which tg¢st conditions apply tothe test sequence;

— which c¢reSbrFrameLengthindex applies to the test sequence;
— which sampling frequency is signalled in the test sequence.

The file namjing convention given in Table 1 shall be used.

Table 1 — File name conventions

Module File File name
Frequency domain | compressed mp4 |[Fd <cCI> c<cSFLI> <testCase> <uSFI>.mp4
coding (FD mode),

g4( 3.4 ) reference wav |pg <ccI> c<cSFLI> <testCase> <uSFI>.wav

Linear predictive | compressed mp4 |Lpd <cCI> c<cSFLI> <testCase> <uSFI>.mp4
domain coding (LPD
reference wav
mode), 4.3.5 Lpd <cCI> c<cSFLI> <testCase> <uSFI>.wav

Combined core cod-
ing tools, 4.3.6

compressed mp4

Cct <cCI> c<cSFLI> <testCase> <uSFI>.mp4

reference wav

Cct <cCI> c<cSFLI> <testCase> <uSFI>.wav

Enhanced spectral
band replication
(eSBR), 4.3.7

compressed mp4

eSbr <cCI> c<cSFLI> <testCase> <uSFI>.mp4

reference wav

eSbr <cCI> c<cSFLI> <testCase> <uSFI>.wav
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Table 1 (continued)
Module File File name
MPEG Surround Compressed mp4 Mps <cCI> c<cSFLI> fr<bsFR> Sc<sCI> <testCase> <uSFI>.
2-1-2,4.3.10 mp4

reference wav

wav

Mps <cCI> c<cSFLI> fr<bsFR> Sc<sCI> <testCase> <uSFI>.

Bitstream Exten-
sions

compressed mp4

Ext <cCI> c<cSFLI> <testCase> <uSFI>.mp4

reference wav

wav

Ext <cCI> c<cSFLI> <testCase> <uSFI> <decoderSetting>.

v

<cCI3

<testCase>

<bsFR>
<sCI%

<decpderSetting>

channelConfigurationIndex as described in ISO/IEC 23003-8:202

Setup string. May consist of a concatenation of one or more abbrd
listed in Table 2. If no setup, string is specified the basic test cong
If no testCase is added, only one single underlinegharacter shall
position.

coreSbrFrameLengthindex as described in

usacSamplingFrequencylIndex as desc¢ribed in ISO/IEC 23003-3:2
Table 75. If the sampling rate is spekified explicitly and signalled
the escape value index the sampling rate value in Hz is placed in {
instead of the index value, e.g7“Lpd_1_c1_Bpf_6000.mp4” for a sa
quency of 6000 Hz.

bsFreqRes as describedin' ISO/IEC 23003-1:2007, Table 39.
stereoConfigindex as described in ISO/IEC 23003-3:2020, Table 7

Setup string. May consist of a concatenation of one or more abbrg
listed in Table 3. If no decoderSetting is added, no underline char
occur after’<uSFI>.

Table 2 — Test conditions and abbreviations

D, Table 73.

viations as
itions apply.
ccur at that

020,

by means of
he file name
mpling fre-

7.

viations as
hcter shall

Module

Test condition

Abbrev.

FDieore mode

FD window switching test conditi

bn Win

Noise filling test conditi

bn Nf

Temporal Noise Shaping (TNS) test conditi

bn Tns

Varying max_sfb test conditi

bn Sfb

Handling of extensions conditi

bn Ex

Context adaptive arithmetic coder test condition Ac

Non-meaningful FD window switching test condtion

Nmf

M/S stereo test condition Ms

LPD core mode

Complex prediction stereo test condition Cp
Linear predictive coding (LPC) test condition Lpc
Algebraic code excited linear prediction (ACELP) core mode test condition Ace
Transform coded excitation (TCX) and noise filling test condition Tex
LPD mode coverage and FAC test condition Lpd
Bass-post filter test condition Bpf
Algebraic vector quantizer (AVQ) test condition| Avq
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Table 2 (continued)

Module Test condition Abbrev.
FD-LPD transition and FAC test condition Flt

FD/TCX noise filling test condition Cnf

Bass-post filter test condition Cbf

Combined core codin
& synchr. FD-LPD transition and FAC test condition Flts

asynchr. FD-LPD transition and FAC test condition| Flta

Context adaptive arithmetic coder test condition| CAc

ledr;\fnrp mirror filter (QMF) accuracv test condition Qma

Envelope adjuster accuracy and SBR preprocessing test condition Epa

Header and grid control test condition test conditips) = Hgt

Inverse filtering test condition 1ift

Additional sine test (missing harmonics) test condition Ast

Sampling rate test.eondition $r

Channel mogde tést condition Jm

—

eSbr intérTes test condition es

av)
<
a

Predictive vector coding (PVC) test condition

Harmonic transpaositien (QMF) test condition Htq

Harmonic transposition,(ckossproducts) test condition Ap
Transposer toggle test condition et

Envelope shapingtoggle (PVC on/off) test condition Hst
Variying crossover frequency test condition Xo
stereoConfiglndex test condition| Mps

Transient steering decorrelator (TSD) test condition Ted
Rate mode test condition Rm

Phase coding test condition e

Decorrelator configuration. test condition IDc

Downmix (DMX) gain test condition Om

Mpeg surrdqund 212 —
Bands phase test condition| BpkX>
Pseudo Ir test condition Hlr

Residual bands test condition| RbgX>

Temporal Shaping Enabling test condition| Tsg<X>

Smoothing mode test condition| Sing

AudioPreRoll() and streamID condition, immediate play-out frame (IPF)| [-foq-<x>

Bitstream exténsions Loudness normalization test condition Iin

Dynamic range control test condition| Drc<x>

Table 3 — Decoder setting conditions

Decoder setting Abbrev.
Target loudness Lou-<x>
DRC effect type request Eff-<x>

4 © ISO/IEC 2022 - All rights reserved
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4.3 USAC bitstreams

4.3.1 General

4.3.1.1 Characteristics

Characteristics of bitstreams specify the constraints that are applied by the encoder in generating the
bitstreams. These syntactic and semantic constraints may for example restrict the range or the values
of parameters that are encoded directly or indirectly in the bitstreams. The constraints applied to a
given bitstreams may or may not be known a priori.

4.3.1}2 Test procedure

Each|USAC bitstream shall meet the syntactic and semantic requirements specifjed,in th
The gresent subclause defines the conformance criteria that shall be fulfilled by a eomplia
Thes¢ criteria are specified for the syntactic elements of the bitstream and’for some
decodled from the USAC bitstream payload.

For epch tool, a set of semantic tests to be performed on the bitstreams is described. To ve
the syntax is correct is straightforward and therefore not definedlierein after. In the d
the s¢mantic tests, it is assumed that the tested bitstreams contains no errors due to tra
other| causes. For each test the condition or conditions that shal] be satisfied are given, a
prergquisites or conditions in which the test can be applied.

4.3.2] USAC configuration

4.3.2l1 Characteristics

Encoflers may apply restrictions to the following parameters of the bitstream:

a)
b)
‘)
d)
e)
f)
g)
h)
i)
i)
k)
)

o

sacSamplingFrequencylndex;

(et

sacSamplingFrequency;
doreSbrFrameLengthlndex;
dhannelConfigurationlndex;
dresence of configuration extensions;

numOutChannels;

o

sOutputChannelPos;

numkElements;

s document.
nt bitstream.
parameters

rify whether
pscription of
nsmission or
s well as the

stereoConfiglndex;

use of time warped MDCT;

use of noise filling in FD mode;

use of the eSBR harmonic transposer;
use of the eSBR inter-TES tool;

use of the eSBR PVC tool;

SBR default header, for details see 4.3.7;

MPS config, for details see 4.3.10.
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4.3.2.2 Test procedure

4.3.2.2.1 UsacConfig()

usacSamplingFrequencyIlndex Shall be encoded with a non-reserved value specified in ISO/
IEC 23003-3:2020, Table 72. For further profile and level dependent
restrictions see 4.3.11.

usacSamplingFrequency No restrictions apply. For profile and level dependent restrictions,
see 4.3.11.

coreSbrFrameLengthIndex No restrictions apply.

channelCoﬁfigurationlndex Shall be encoded with a non-reserved value specified in ISO/
IEC 23003-3:2020, Table 73. For further profile and level depend
ent restrictions see 4.3.11. In the case of channelConfigutrationIp-
dex == 0 further restrictions apply as described in 4.322.2.2.

usacConfigExtensionPresent No restrictions apply.

4.3.2.2.2 UsacChannelConfig()

numOutChannels No restrictions apply. For profile and level-dependent restrictions, Jee
4.3.11.
bsOutputChannelPos A bsOutputChannelPos of value 3 or 26 (LFE speaker positions) shall

be associated with an LFE channel, Any other value shall be associdted
with a main audio channel.

4.3.2.2.3 UsacDecoderConfig()

numElements The value of this dataielement shall be such that the accumulated siim
of all channels contained in the bitstream complies with the restrict
tions outlined in4:3.2.2.1.

usacElementType No restrictions apply. For profile and level dependent restrictions, Jee
4.3.11.

4.3.2.2.4 UsacSingleChannelElenmrentConfig()

No restrictigns are applicableto'this bitstream element.

4.3.2.2.5 UsacChannpélPairElementConfig()

The UsacChannelPairElementConfig() element and all included elements can only be present when
coding more{thaf gne output channel (see restrictions applying to UsacConfig() in 4.3.2.2.1).

stereoConfigindex NoTestrictionsapply-

4.3.2.2.6 UsacLfeElementConfig()

No restrictions are applicable to this bitstream element.

4.3.2.2.7 UsacCoreConfig()

tw_mdct No restrictions apply. For profile and level dependent restrictions,
see 4.3.11.
noiseFilling No restrictions apply.

6 © ISO/IEC 2022 - All rights reserved
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4.3.2.2.8 SbrConfig()

harmonicSBR
bs_interTes
bs_pvc

4.3.2.2.9 SbrDfltHeader()

dflt_start_freq
dflt_stop_freq

No restrictions apply.
No restrictions apply.
No restrictions apply.

No restrictions apply.

No restrictions apply.

ISO/IEC 23003-7:2022(E)

dflt_lheader_extral
dflt_lheader_extra2
dflt jfreq_scale

dflt [alter_scale

dftl_ nose_bands
dflt_limiter_bands
dflt_limiter_gains
dflt interpol_freq
dflt jsmoothing_mode

4.3.2{2.10 Mps212Config()

bsFrieqRes
bsFikedGainDMX
bsTgmpShapeConfig
bsDe¢corrConfig
bsHighRateMode
bsPhaseCoding
bsOttBandsPhasePresent
bsOttBandsPhase

bsResidualBands

bsPdeudolLr
bsEnvQuantMode

No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.

Shall not be encoded with a value of 0.

No restrictions apply
No restrictions apply.

Shall n'et be encoded with a value of 3.

Nosestrictions apply.
No restrictions apply.
No restrictions apply.

Shall not be encoded with a value larger than the value of numBands
as given by ISO/IEC 23003-1:2007, 5.2, Table 39 and depgnds on

bsFreqRes.

Shall not be encoded with a value larger than the value of numBands
as given by ISO/IEC 23003-1:2007, 5.2, Table 39 and depgnds on

bsFreqRes.
No restrictions apply.
Shall be 0.

4.3.2.2.11 UsacExtElementConfig()

usacExtElementType

usacExtElementConfigLength
usacExtElementDefaultLengthPre-

sent

usacExtElementDefaultLength
usacExtElementPayloadFrag

© ISO/IEC 2022 - All rights reserved
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4.3.2.2.12 UsacConfigExtension()

numConfigExtensions
usacConfigExtType[]
usacConfigExtLength[]

fill_byte

No restrictions apply.
No restrictions apply.
No restrictions apply.
Should be ‘10100107

4.3.3 Framework

4331 C

aractoristics

Encoders m4
a) signalliy
b) presenc
c) core_mdg

d) presenc
4.3.3.2 Te
4.3.3.2.1
usaclndepg

4.3.3.2.2

No restrictid

4.3.3.2.3

No restrictid

g of independently decodable frames;
e of extension elements;

de;

e of TNS.

5t procedure

UsacFrame()

ndencyFlag No restrictions apply.

UsacSingleChannelElement

ns are applicable to this bitstream element.

UsacChannelPairElement

ns are applicable to this-bitStream element.

4.3.3.2.4 UsacLfeElement

No restrictid

ns are applicable’to this bitstream element.

4.3.3.2.5

usacExtEle
usacExtEle

usacExtElementPayloadLength
usacExtElementStart
usacExtElementStop
usacExtElementSegmentData

sacExtElement

entPresent

4.3.3.2.6 UsacCoreCoderData

core_mode

tns_data_present

No restrictions apply.
No restrictions apply.

y apply restrictions to the following parameters of the bitstream:

No restrictions apply.

No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.
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4.3.4 Frequency domain coding (FD mode)

4.3.4.1 Characteristics

Encoders may apply restrictions to the following parameters of the bitstream:
a) use of noise filling;

b) window_shape;

c) M/S Stereo;

d) use of TNS;

e) domplex prediction stereo coding;
f)  max_sfb;

g) Uuse of time warped MDCT;

h)

o

se of long blocks;

i) yse of short blocks.
4.3.4{2 Test procedure

4.3.4{2.1 fd_channel_stream

globpl_gain No restrictionsyapply.
noisg_level No restrictions apply.
noisge_offset No restrictions apply.
fac_dlata_present Shalkbe 0, if the core_mode of the preceding frame of the same

channel was 0 or if mod[3] of the preceding frame of the same
channel was > 0.

4.3.4}2.2 ics_info

window_sequence A conformant bitstream shall consist of only meaningfjul win-
dow_sequence transitions. However, decoders are reqyired to
handle non-meaningful window_sequence transitions ps well.
The meaningful window_sequence transitions are shofvn in ISO/
IEC 23003-3:2020, Table 138.

window(shape A compliant bitstream shall set window_shape to 0 if the next
block is encoded in LPD coding mode. However, decodérs are re-
quired to handte both window_shapes for ail transitions.

max_sfb Shall be < = num_swb_long or num_swb_short as appropriate for
window_sequence and sampling frequency and core coder frame
length.

scale_factor_grouping No restrictions apply.

4.3.4.2.3 tw_data

tw_data_present No restrictions apply.
tw_ratio No restrictions apply.

© ISO/IEC 2022 - All rights reserved 9


https://iecnorm.com/api/?name=e14876e01568adfb5302edb1af53f103

ISO/IEC 23003-7:2022(E)

4.3.4.2.4 scale_factor_data

hcod_sf Shall only be encoded with the values listed in the scalefactor Huff-
man table. Shall be encoded such that the decoded scalefactors sf[g]
[sfb] are within the range of zero to 255, both inclusive.

4.3.4.2.5 tns_data

n_filt No restrictions apply.

coef_res No restrictions apply.

length Shall be small enough such that the lower bound of the filtered re-
gion does not exceed the start of the array containing the"spéctral
coefficients.

order Shall not exceed the values listed in ISO/IEC 23003-3:2020,
Table 135.

direction No restrictions apply.

coef_compress No restrictions apply.

coef No restrictions apply.

4.3.4.2.6 Jc_spectral_data

arith_reset| flag No restrictions apply.

4.3.4.2.7 StereoCoreToollnfo

tns_active No restrictions apply.

common_wlindow

common_n]
max_sfbl

ms_mask_[
ms_used

common_t:[l
S

common_t
tns_on_Ir
tns_presen
tns_data_p

ax_sfb

resent

t_both
resent

No restrictions apply.
No restriction§’apply.

Shall be & num_swb_long or num_swb_shortas appropriate forfwin-
dow_segquence and sampling frequency and core coder frame length.

NoTestrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.

4.3.4.2.8

cplx_pred_data

cplx_pred_all

cplx_pred_used

pred_dir

complex_coef

use_prev_frame

delta_code_time

hcod_sf

10

No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.

Shall be 0 if the core transform length of previous frame is different
from the core transform length of the current frame or if the core_mode
of the previous frame is 1.

No restrictions apply.
No restrictions apply.
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4.3.5 Linear predictive domain coding (LPD mode)

4.3.5.1 Characteristics

Encoders may apply restrictions to the following parameters of the bitstream:
a) acelp_core_mode;

b) Ipd_mode (use of ACELP, short TCX, medium TCX, and long TCX);

c) activation of bass-post filter.

4.3.5|2 Test procedure

4.3.5{2.1 lpd_channel_stream

acelp_core_mode Shall be encoded with a value in the rangeof 0 to 5, both inclusive.
Ipd_mode Shall be encoded with a non-reservedvalue listed in ISP/
IEC 23003-3:2020, Table 94.
bpf_tontrol_info No restrictions apply.
corel mode_last Shall be encoded with the value of data element core_mode of the

previous frame.

fac_dlata_present Shall be 0, if the core_mode of the preceding frame of th¢ same chan-
nel was 0 and modJO]yof the current frame is > 0, or if njod[0] of the
current frame is 30 and mod[3] of the preceding framg¢ of the same
channel was > O

shornt_fac_flag Shall be engeded with a value of 1 if the window_seqpience of the
previousframe was 2 (EIGHT_SHORT_SEQUENCE).|Otherwise,
short_fac_flag shall be encoded with a value of 0.

4.3.5|2.2 lIpc_data

Ipc_first_approximation_index’ No restrictions apply.

4.3.5{2.3 qgn_data

qn The codebook number shall be encoded as described in [SO/
IEC 23003-3:2020, 7.13.7.2.

qn_hase No restrictions apply.

gqn_egxt No restrictions apply.

4.3.5.24—get_mode_tpc

binary_code Shall be encoded with the values listed in ISO/IEC 23003-3:2020,
Table 148 in the column Binary Code.

4.3.5.2.5 code_book_indices

code_book_index No restrictions apply.
kv No restrictions apply.
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4.3.5.2.6 acelp_coding

mean_energy No restrictions apply.

acb_index The adaptive codebook index shall be encoded as described in ISO/
IEC 23003-3:2020, 7.14.5.1.

Itp_filtering_flag No restrictions apply.

icb_index The innovation codebook excitation shall be encoded as described
in ISO/IEC 23003-3:2020, 7.14.5.2.

gains No restrictions apply.

4.3.5.2.7 dcx_coding

noise_factgr No restrictions apply.
global_gain No restrictions apply.
arith_reset| flag No restrictions apply.

4.3.6 Common core coding tools

4.3.6.1 Characteristics
Encoders mdy apply restrictions to the following parameters of the-bitstream:

a) use of cantext adaptive arithmetic coder reset.
4.3.6.2 Tept procedure

4.3.6.2.1 grith_data

acod_m Shall be encaded as described in ISO/IEC 23003-3:2020, 7.4.3.
acod_r Shall be encoded as described in ISO/IEC 23003-3:2020, 7.4.3.
S No reStrictions apply.

4.3.6.2.2 fac_data

fac_gain No restrictions apply.
4.3.7 Enhanced spe¢tral band replication (eSBR)

4.3.7.1 Characteristics

Encoders may apply restrictions to the following parameters of the bitstream:
a) use of the eSBR harmonic transposer;

b) use of Crossproducts in eSBR harmonic transposer;

c) use of the eSBR inter-TES tool;

d) choice of SBR ratio;

e) choice of amplitude resolution;

f) choice of SBR crossover band;

g) use of SBR preprocessing (prewhitening);

12 © ISO/IEC 2022 - All rights reserved
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h) use of the eSBR PVC tool.

4.3.7.2 Test procedure

4.3.7.2.1 General

ISO/IEC 23003-7:2022(E)

The present subclause defines the conformance criteria that shall be fulfilled by a compliant bitstream
that utilize the Enhanced SBR tool.

4.3.7.2.2 UsacSbrData

sbrinfoPresent
sbrHeaderPresent
sbrUseDfltHeader

4.3.7/2.3 Sbrinfo

bs_amp_res
bs_xpver_band

bs_spr_preprocessing

bs_pvc_mode

4.3.7|2.4 SbrHeader

bs_start_freq

bs_stop_freq

bs_hleader_extral
bs_hleader_extra2
bs_freq_scale
bs_allter_scale
bs_njoise_bands

bs_liniiter bands

No restrictions apply.
No restrictions apply.
No restrictions apply.

No restrictions apply.

Shall define a value that does not'exceed the limits defing
IEC 14496-3:2009, 4.6.18.3.6.

No restrictions apply.

Shall be encoded with anon-reserved value specified in |
IEC 23003-3:2020, Table 101.

Shall define-a frequency band that does not exceed the li1
fined in;tSO/IEC 23003-3:2020, 7.5.5 and ISO/IEC 14496-
4.6.18.36.

Shall define a frequency band that does not exceed the liJ
fined in [SO/IEC 23003-3:2020, 7.5.5 and ISO/IEC 14496-
4.6.18.3.6.

No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.

Shall define a value that does not exceed the limits defing
IEC 14496-3:2009, 4.6.18.3.6.

No restrictions apply.

d in 1SO/

so/

mits de-
3:2009,

mits de-
3:2009,

d in 1SO/

bs_limiter_gains
bs_interpol_freq
bs_smoothing_mode

4.3.7.2.5

sbrPatchingMode

sbrOversamplingFlag

sbrPitchInBinsFlag
sbrPitchInBins

bs_add_harmonic_flag

© ISO/IEC 2022 - All rights reserved

No restrictions apply.
No restrictions apply.
No restrictions apply.

sbr_single_channel_element

No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.
No restrictions apply.

13
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4.3.7.2.6 sbr_channel_pair_element

bs_coupling No restrictions apply.
sbrPatchingMode No restrictions apply.
sbrOversamplingFlag No restrictions apply.
sbrPitchInBinsFlag No restrictions apply.
sbrPitchInBins No restrictions apply.
bs_add_harmonic_flag No restrictions apply.

4.3.7.2.7 br_grid

bs_frame_dlass Shall define a value that does not exceed the limits defined-.in SO/
IEC 23003-3:2020, 7.5.1.3 and ISO/IEC 14496-3:2009, 416.18.3.6

tmp (Determines bs_num_env), no restrictions apply.

bs_freq_res No restrictions apply.

bs_pointer Shall be encoded with a value listed in ISO/JEC 14496-3:2009,
Table 4.174.

The restrictlions defined in ISO/IEC 14496-26:2010, 7.17.1.2.1.3 sbr-grid() shall be applied tp the
following cotresponding bitstream elements:

bs_var_bor
bs_var_bor
bs_num_re]_0
bs_num_re]_1

1_0
1 1

bs_noise_pgsition Shall be chosen so.th@t the time slot borders for noise floors fall
within the leading'and trailing SBR frame borders (i.e. the SBR
frame boundarijes).

bs_var_len_|hf Shall be encoded with a non-reserved value specified in ISO/
IEC 23003<3:2020, Table 102.

4.3.7.2.8 dgbr_envelope

bs_env_start_value_balance~ " No restrictions apply.

bs_env_start_value_level No restrictions apply.
bs_codeword Shall be encoded as defined in sbr_huff_dec() in ISO/IEC 14496+
3:2009, 4.A.6.1.

Additionally| the(restrictions defined in ISO/IEC 14496-26:2010, 7.17.1.2.1.5 sbr_envelope() apply.

4.3.7.2.9 dtdf
bs_df_env No restrictions apply.
bs_df_noise No restrictions apply.

4.3.7.2.10 sbr_sinusoidal_coding

bs_add_harmonic No restrictions apply.
bs_sinusoidal_position_flag  No restrictions apply.

bs_sinusoidal_position Shall be chosen so that the position of the starting time slot for sinu-
soids fall within the SBR frame boundaries.

14 © ISO/IEC 2022 - All rights reserved
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4.3.7.2.11 sbr_invf

No restrictions are applicable to this bitstream element.

4.3.7.2.12 sbr_noise
The restrictions defined in ISO/IEC 14496-26:2010, 7.17.1.2.1.6 sbr_noise() apply.

4.3.8 eSBR - Predictive vector coding (PVC)

4.3.8.1 Characteristics

Encoglers may apply restrictions to the following parameters of the bitstream:
a) activation of PVC;
b) yse of IDs from the previous frame;

c) length.

4.3.8|2 Test procedures for pvc_envelope

divMode No restrictions apply.

nsMopde No restrictions apply

Reusge_pvcID Shall be 0 if the bs{py¢_mode of the preceding SBR frame was 0.

pvclpD No restrictions:apply.

length Shall be chosen'so that the time slot borders for pvcid fall within
the SBR frame boundaries.

gridlinfo The first grid_info (grid_info[0]) shall be 1 if the bs_pvic_mode of

the preceding SBR frame was 0.
4.3.9] eSBR - Inter temporal envelope shaping (inter-TES)

4.3.911 Characteristics
Encoglers may apply restrictions to the following parameters of the bitstream:

a) dctivation of inter-TES.
4.3.9{2 Test procedure for sbr_envelope

bs_temp_shape No restrictions apply.

bs_inter_temp_sirape_mode NoTestrictions apply:
4.3.10 MPEG Surround 2-1-2

4.3.10.1 Characteristics

Encoders may apply restrictions to the following parameters of the bitstream:
a) use of phase coding;

b) use of residual coding;

c) use of pseudo LR;

© ISO/IEC 2022 - All rights reserved 15
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d) wuse of Transient Steering Decorrelator.

4.3.10.2 Test procedure

4.3.10.2.1 Mps212Data

bsIndependencyFlag

4.3.10.2.2 Framinglnfo

No restrictions apply.

bsFraminglype No restrictions apply.

bsNumParamSets Shall have a value not larger than (numSlots-1)/4, where the division
shall be interpreted as an ANSI C integer division.

bsParamSlpt Shall be in the range [0...numSlots-1].

4.3.10.2.3 (QttData

bsPhaseMdde No restrictions apply.

bsOPDSmopthingMode No restrictions apply.

4.3.10.2.4 SmgData

bsSmoothMode No restrictions apply.

bsSmoothTjime No restrictions apply.

bsFreqRes$trideSmg No restrictions apply.

bsSmgData No restrictions apply.

4.3.10.2.5 TempShapeData

bsTsdEnable No restrictions apply.

bsTempShgpeEnable Norestrictions apply.

bsTempShgpeEnableChannel . No restrictions apply.

4.3.10.2.6 TsdData

bsTsdNumTrSlots Shall be encoded with 4 or 5 bits depending on numSlots.

bsTsdCode{lPos No restrictions apply.

bsTsdTrPhaseData No restrictions apply.

4.3.10.2.7 EcData

bsXXXdata

Mode

bsDataPairXXX

bsQuantCoarseXXX
bsFreqResStrideXXX

16

Shall fulfil the requirements outlined in ISO/IEC 23003-1:2007,
6.1.13. Shall not be encoded with a value of 2 if residual coding is
applied. Shall have the value 0 or 3 if ps = = 0 and bsindependency-
flag is set to 1.

Shall have the value 0 if setidx = = data sets-1. No further restric-
tions apply.

No restrictions apply.
No restrictions apply.
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4.3.10.2.8 EcDataPair
bsPcmCodingXXX No restrictions apply.

4.3.10.2.9 GroupedPcmData

bsPcmWord No restrictions apply.

4.3.10.2.10 DiffHuffData

bsDifffype NoTestrictionsappty:
bsCqdingScheme No restrictions apply.
bsPgdiring No restrictions apply.
bsDiff TimeDirection No restrictions apply.

4.3.10.2.11 HuffDatalD

hcodFirstband_XXX bsCodeW shall have a value out 6f aset of values as defined by col-
umn 'codeword’ in ISO/IEC 23003-1:2007, Tables A.2 and A.3, for

CLD and ICC respectively. ForIPD, in Table A.2. Shall have a length
as defined by the corresponding entry in column 'lengtf’.

hcod1D_XXX YY bsCodeW shall have afzalue out of a set of values as defindd by column
'codeword' in ISO/IEG23003-1:2007, Tables A.5 and A.6}for CLD and
ICC respectively, For IPD, in Table A.3. Shall have a length as defined
by the corresponding entry in column 'length’.

bsSign Do not apply’to the encoding of IPD parameters. No further restric-

tions apply.
4.3.10.2.12 HuffData2DFreqPair, HuffData2zDTimePair

hcodLavldx bsCodeW shall have a value out of a set of values as d¢fined by
column ‘codeword' in ISO/IEC 23003-1:2007, Tables A|24, and
shall have a length as defined by the corresponding entry in col-
umn 'length’.
hcod2D_XXX YY_ZZ'LL_escape bsCodeW shall have a value out of a set of values a§ defined by
column 'codeword' in ISO/IEC 23003-1:2007, Tables A.§ and A.9, for
CLD and ICC respectively. For IPD, in Table A.4. Shall hiave a length
as defined by the corresponding entry in column 'length’.

hcod2D_XXX YY_ZZ LL bsCodeW shall have a value out of a set of values a§ defined by
column 'codeword' of the applicable table in ISO/IEC 23003-1:2007,
Tahles A.11 to A18, for CL.D and ICC. For IPD, in Tablels A.5 to A.8.
Shall have alength as defined by the corresponding entry in column

'length’.
4.3.10.2.13 SymmetryData
bsSymBit No restrictions apply.
4.3.10.2.14 LsbData
bsLsb No restrictions apply.
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4.3.11 Configuration Extensions

4.3.11.1 streamld()

streamldentifier No restrictions apply.

4.3.11.2 loudnessInfoSet()

The loudnessInfoSet() bitstream structure shall be restricted as specified in ISO/IEC 23003-4.

4.3.12 AudjePreReH

4.3.12.1 Recursive presence of AudioPreRoll extension payload

An access unit, which is part of an AudioPreRoll, shall not have usacExtElementPresent equal to
the extensign payload type ID_EXT_ELE_AUDIOPREROLL. That means there shall\b¢ no recur

embedded A
4.3.12.2 Au

configLen
applyCross
reserved
numPreRo]l
aulLen

4.3.13 DRG

4.3.13.1 un
The uniDrc(

4.3.13.2 un
The uniDrcQG

4.3.14 Rest

udioPreRoll extension payload.
dioPreRoll()
No restrictions apply.
fade No restrictions apply.
Should be 0.
IFrames Shall not be larger than 3.
No restrictions apply.
iDrcConfig()
onfig bitstream structure shall'be restricted as specified in ISO/IEC 23003-4.
iDrcGain()
ain bitstream structure shall be restricted as specified in ISO/IEC 23003-4.

rictions depending on profiles and levels

4.3.14.1 GJ:eral

Depending

1 for
sively

the profile and level associated with the USAC bitstream, further restrictions may a1pp1y.

4.3.14.2 Baseline USAC profile

4.3.14.2.1 usacSamplingFrequencylndex

For Baseline USAC Profile usacSamplingFrequencylndex shall be encoded with a value specified in

Table 4.

18
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Table 4 — Specification of usacSamplingFrequencylndex
and usacSamplingFrequency in Baseline USAC Profile

Level
1 2 3 4 5
0x03...0x0c, 0x03...0x0c, 0x03...0x0c, 0x00...0x0c,
; 0x11...0x1b 0x11...0x1b 0x11...0x1b 0x0f...0x1b
usacSamphngl':requencylndex/ N/A
usacSamplingFrequency ox1f 0x1f 0x1f 0x1f
/ <£48000 / <48000 / <48000 / £96000

Furthermore, for the Baseline USAC Profile the employed sampling rates shall be one out of those listed
in ISQ/IEC 23003-3:2020, Table 3.
4.3.11.2.2 channelConfigurationlndex
For Bpseline USAC Profile channelConfigurationlndex shall be encoded with aalue specifi¢d in Table 5.

4.3.1

For B
restr
and L

4.3.1

Table 5 — Specification of channelConfigurationlndex
in Baseline USAC Profile

Level
1 2 3 4 5
channelConfigurationIndex 0,1 0,%1,2,8 é)16, g16’ N/A

1.2.3 numOutChannels

ctions apply to the number of main audio-channels (channels conveyed in UsacSCEs ar
FE channels (conveyed in UsacLFEs);as shown in Table 6.

Table 6= Specification of numOutChannels
for Baseline USAC Profile

Level
2 3 4 5
numOutChannels <1 < < <6 N/A
number of main audio channels < < < < N/A
number of LFE channels < < N/A

1.2.4 usacElementType

aseline USAC Profile numOutChannels shall be encoded with a value specified in Tablle 6. Further

d UsacCPEs)

For thk

ha Racalina TICAC Denfila e cBlamantTona chall 4alon yalune cpeh thot +ho by o
TH oo o tU5SateErtth TeTy peotarr oty arats—Sat—trot trCTrortir 1A= mm v

channels and LFE channels comply with the restrictions outlined in 4.3.14.2.3.

4.3.1
For B

4.3.1

4.2.5 tw_mdct

aseline USAC Profile tw_mdct shall be encoded with 0.

4.2.6 tw_data

main audio

tw_data should not be present in Baseline USAC Profile complying bitstreams, due to restrictions of
bitstream element tw_mdct.

© ISO/IEC 2022 - All rights reserved
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4.3.14.3 Extended HE AAC profile

4.3.14.3.1 usacSamplingFrequencylndex

For Extended HE AAC Profile usacSamplingFrequencylndex shall be encoded with a value specified in

Table 7.

Table 7 — Specification of usacSamplingFrequencylndex
and usacSamplingFrequency in Extended HE AAC Profile

Level
1 2 3 4 5
0x03...0x0c, | 0x03...0x0c, | 0x03...0x0c, | 0x03%.0xO0c,
; 0x11..0x1b | 0x11..0x1b | 0x11..0x1b | .0x%11...0x1b
usacSamplﬁlglf‘requencyIndex/ N/A
usacSamplingFrequency 0x1f 0x1f 0x1f 0x1f
/ <48000 | / <48000 | / <48000~| / <48000
4.3.14.3.2 d¢hannelConfigurationlndex
For Extended HE AAC Profile channelConfigurationlndex shall be encoded“with a value specifjed in

Table 8.

Table 8 — Specification of channelConfigurationIndex
in Extended HE AAC Profile

Level

3

channelConfigurationIndex

N/A 671,28

0,128

0,128

0,1,2,8

4.3.14.3.3 numOutChannels

For Extende

1 HE AAC Profile numOutChannels shall be encoded with a value specified in Table 9.

Table 9= Specification of numOutChannels
for Extended HE AAC Profile

Level
1 2 3 4 5
numoOutChannels N/A <2 <2 <2 <2

4.3.14.3.4 tw_mdct

S -]

For Extended HEAAC Profite twmdctshatt beencodedwith 6

4.3.14.3.5 tw_data

The bitstream element tw_data should not be present in Extended HE AAC Profile complying bitstreams,
due to restrictions of bitstream element tw_mdct.

20
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4.4.1

ISO/IEC 23003-7:2022(E)

USAC Decoders

General

This document describes a set of test conditions that shall be applied to verify that a given USAC decoder
implementation complies with this standard. Test conditions are designed such that each tool can be
tested isolated, thus setting the constraints for the corresponding conformance test sequences.

However, some tools show interactions and dependencies. To cover that fact, conformance test cases
are defined that can be composed of one or more test conditions.

"I(‘f\ 10Cc 2200 =

L 1 £l locla 4+ 2 ral £ Ll ] alal
IIIIC 111 LIICT VVUI RNOIITTU _ALGU_ 4 JUUJIJ7/7_UUIIITUT ITIAIICT IGUIUD AIDA LabbCDDlUlC

at https://

Ever
stand

ards.iso.org/iso-iec/23003/-7/ed-1/en) represents a conformance test case. For each

test ¢
com

nomgnclature defined in Table 1. In most cases a conformance test sequenee- consists

enco
wave
PCM,

To cl
meet
and 1

For
implg
procg
work
-iec/]

l{nation is tested by a given test sequence can be deduced from its filenamey as if

ase in the worksheet a set of conformance test sequences can also be found, Which

ed bitstream wrapped in the MP4 file format and the corresponding déceded wave

24 bit).

him conformance, every test sequence mandatory for a certainprofile/level combir
the conformance criteria specified for the given test. Bitstream restrictions dependi
evel are described in 4.3.14.

bach conformance test case varying conformanee“c¢riteria may apply. The ou
mentation under test has to be tested against the reference by applying the app
dure. Test procedures as well as constraints for ‘each conformance test case are
sheet “ISO_IEC_23003-7_Conformance_Tables:xlsx” (accessible at https://standard

ronformance
tool or tool
follows the
of an USAC
ile. Decoded

files are always supplied with 24 bit resolution (RIFF (little-endian)data, WAVE audjio, Microsoft

ation has to
nhg on profile

tput of the
ropriate test
listed in the
s.iso.org/iso

3003/-7/ed-1/en). All test procedures are defined in 4.3.2.

Soms
prese
in ce
exclu

4.4.2

4.4.2
This

decodler.

A ful
Table

conformance test sequences that are defined in the USAC Conformance testing cl
nt on the conformance repository. @wing to the very unusual combination of tested
Ftain conformance test conditions these files exhibit digital clipping and therefor
ded from the collection of confarmance test sequences.

FD core mode tests
1 General

bubclause describes test conditions to test the transform based (FD: frequency domai

list of'\all’'FD core related test cases is shown in the worksheet “ISO_IEC_23003-7_C
s.x1sx’»“FD core UsacSCE”, and “FD core UsacCPE”.

quse are not
parameters
e have been

h) part of the

bnformance_

If no

s. The RMS

stated nfhnruncn the RMS test method-shall be apnhnr‘ to all manr‘]afnrv tost cag

test method always 1ncludes the LSB test (RMS/LSB). The RMS/LSB measurement is defined in
ISO/IEC 14496-26. The decoder under test shall satisfy the conformance criteria for at least 16 bit, if not
stated otherwise in the attachment “ISO_IEC_23003-7_Conformance_Tables.xlsx”.

If no test method is specified, a check of conformance using appropriate measurements, e.g. the LSB
criterion or objective perceptual measurement systems, is not mandatory but highly recommended.
This also applies to bitstreams with non-meaningful window sequences.

NOTE The MPEG-4 conformance tool ssnrcd can be used to apply the RMS/LSB test procedure. The tool is
part of the MPEG-D USAC reference software.

If not stated otherwise the following constraints apply to all USAC FD core mode test cases:

— tests are carried out with coreSbrFrameLengthIndex 0 (768) and 1 (1024), respectively;
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— the value of max_sfb is set to the maximum allowed value depending on the given sampling rate;

— sampling frequencies as defined in Table 10 are included in the tests;

— all test conditions apply to both UsacSingleChannelElement() and UsacChannelPairElement().

Table 10 — Subset of sampling rates under test (“SET")

The samplin
Table 72 and
is also refer
Tables.xIsx”

4.4.2.2 Ba

4.4.2.2.1 (

The “Basic F|
and channel

4.4.2.2.2 (

The test seq
bitstreams 4

The tests ar

sampling rate / Hz samplingFrequencylndex
7350 0x0c
14400 0x19
22050 0x07
28800 0x14
44100 0x04
88200 0x01

g frequencies in Table 10 are composed of a subset of values in ISOAEC 23003-3:
were chosen to cover all available scale factor tables. This subset ofisampling frequg
red to as “SET” in this document and in the worksheet “ISO_IE€-23003-7_Conform
(accessible at https://standards.iso.org/iso-iec/23003/-7/ed-1Yen).

sic FD test condition

teneral

D test condition” represents a minimum setup:of the FD core coder for both single ch
pair element.

onformance test sequences

hences cover the test of the basic functionalities of the USAC FD core coder. All compr
re solely composed of long transform blocks (ONLY_LONG_SEQUENCE).

e carried out at both coreSbrFrameLengthlndex 0 (768) and 1 (1024). For 1024 core

2020,
ncies
Qnce_

hnnel

bssed

roder

frame length (coreSbrFrameLengthlndex = = 1), additional sampling frequencies are included in the

basic FD test

All allow

The sam

case, as there are:
red values for the,usacSamplingFrequencylndex in ISO/IEC 23003-3:2020, Table 72 (A
pling frequencies 55425 Hz and 46008 Hz (arbitrary: ARB).

The sampling frequencies shall be mapped according to ISO/IEC 23003-3:2020, Table 84 to prg

deduce all s3

mpling frequency dependent tables.

LL);

perly

For ARB sar

13 £ : Q 1: o L | H alolal Lank) 1: 4 1
IPIII g TTTUUTIILITS, TTU USAdLSdIITPHITS N TTYUCTIU yIIITUTA 1S dVAdIIdUIC. TIIT SAIIIpPIITg TdiT 1

be transmitted by means of usacSamplingFrequency (24 bit, UsacConfig()).

as to

The corresponding files can be identified by the names Fd_[1|2]_c1__<uSFI>* where uSFI denotes the
usacSamplingFrequencylndex. If no index is available, uSFI is replaced by the given sampling frequency.

4.4.2.3 FD window switching test condition [Win]

4.4.2.3.1 General

This test condition shall be applied to verify the proper decoder behaviour in case a meaningful FD
window sequence transition is triggered by a bitstream. Meaningful window sequence transitions
are listed in ISO/IEC 23003-3:2020, Table 138. Furthermore, the test condition focuses on correct
processing of all allowed short block groupings and window shapes.
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4.4.2.

Test s

ISO/IEC 23003

3.2 Testsequences

equences trigger window transitions as described in Table 11.

Table 11 — Window transitions

For t
throy
wind
fram
scale
127.7

For t
(e.g.
(wing
wind

4.4.2

4.4.2
This

Frame Window Sequence
1 ONLY_LONG_SEQUENCE
2 ONLY_LONG_SEQUENCE
3 LONG_START_SEQUENCE
a EIGOT_SAURI_SEUYULENUE
5 EIGHT_SHORT_SEQUENCE
6 LONG_STOP_SEQUENCE
7 ONLY_LONG_SEQUENCE
8 LONG_START_SEQUENCE
9 LONG_STOP_SEQUENCE
10 LONG_START_SEQUENCE
11 STOP_START_SEQUENCE
12 EIGHT_SHORT_-SEQUENCE
13 STOP_START_SEQUENCE
14 STOP_START_SEQUENCE
15 LONG_STOP_SEQUENCE

he FD window switching test condition [Win],the window sequences listed in Tabl
gh twice using sine (window_shape 0) and KBD (window_shape 1). The next twd
pbw_sequence ONLY_LONG_SEQUENCE afnid LONG_START_SEQUENCE, respectively. T
bs have window_sequence of EIGHT<SHORT_SEQUENCE only and all possible com
| factor_grouping are transmitted.;The values of scale_factor_grouping vary in the rar
'he next frame has window_sequeénce LONG_STOP_SEQUENCE, after which the cycle 1

st cases that combine the FD-window switching test condition [Win] with other te
VinNf), the window seguences listed in Table 11 are run through a first time usin
low_shape 1) and a second time using sine (window_shape 0). This set of window se
bw_shapes is then repeated for the remainder of the bitstream.

4 Noise filling test condition [Nf]

4.1 General

fest condition shall be applied to verify the proper behaviour of the noise filling tool

-7:2022(E)

b 11 are run
frames are
he next 128
binations of
ge from 0 to
epeats.

bt conditions

g using KBD

quences and

of USAC and

the c

rrect signalling of its parameters.

4.4.2

4.2 Test sequences

All bitstreams activate the noise filling tool in the UsacCoreConfig. The values of noise_level and noise_
offset vary from frame to frame. All possible combinations of noise_filling and noise_offset are triggered

atlea

4.4.2

4.4.2

st once by the bitstream.
.5 TNS test condition [Tns]

.5.1 General

This test condition shall be applied to verify the proper behaviour of the temporal noise shaping (TNS)
tool of USAC and the correct signalling of its parameters.
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4.4.2.5.2 Testsequences

All bitstreams contain TNS data indicated by the bit tns_data_present. TNS parameters are applied as
summarized in Table 12.

NOTE TNS short block combination is covered by the test case labelled “WinTns”.

For both mono and stereo test sequences (channelConfigindex 1 and 2) supplied bitstreams contain at
least TNS values as indicated in Table 12.

Table 12 — Tns bitstream values

Bitstream element Value
n_filt 1..3(0,1)
coef_res 0,1
Length 1, maxSfb
Order 15(7),7(3),1
Direction 0,1
coef_compress 0,1
Coef 0,15
NOTE The values in parenthesis are applied to shoxtblocks.

Table 13 shojws TNS values only present in stereo test cases (channelConfigIndex 2).

Table 13 — Tns stereo bitstream values

Bitstream element Value
tns_data_present[1] 0,1
tns_on_Ir 1
tns_present_both 0,1
commonths 0,1

4.4.2.6 Varying max_sfb test condition [Sfb]

4.4.2.6.1 (eneral

This test condition shall be applied to ensure the correct decoder behaviour in case varying valiies of
max_sfb are|signalled by‘the bitstream.

4.4.2.6.2 Test séquences

The value ofjmax_sfb transmitted in ics_info() varies in the range from 0 to maximum. The upper Bound
is determined by the given sampling rate.

NOTE Varying max_sfb short block combinations is covered by the combined test case labelled “WinSfb”

Additional constraints apply to USAC channel pair element. Different values of max_sfb are transmitted
for each channel in the channel pair element.

4.4.2.7 Handling of extensions test condition [Ex]

4.4.2.7.1 General

This test condition shall be applied to ensure the proper behaviour of the extension payload mechanism
of the USAC decoder.
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A USAC decoder shall at least be able to skip over all extensions - both configuration and payload - and
decode the embedded USAC single channel element properly.

4.4.2.7.2 Testsequences

Bitstreams contain extensions to both configuration and payload. Extensions to the configuration are
summarized in Table 14.

Table 14 — Values of UsacConfigExtension

Bitstream Element Value
numConfigExtensions 4
usacConfigExtType 0 15 255 65805
usacConfExtLength 1 1 1 v
tmp / fill_byte 165 49 50 51

Extensions to the payload are transmitted by means of an USAC extension element. For each extension
elemént one configuration is embedded in the USAC decoder configurations Table 15 showq the decoder
configuration of the bitstream. The audio data are carried in element 2 (UsacSCE). The extension
payldad is transmitted via element 0, 1, 3 and 4 (UsacEXT). The test\s only carried out for] USAC single
channel element.

Table 15 — USAC decoder configuration

Element Index 0 1 2 3 4
Elempnt Type UsacEXT UsacEXT UsacSCE UsacEXT UsacEXT
usackxtElementType 15 255 - 65805 0 (FILL)
usackxtElementConfiglLength 4 4 - 4 0
usacExtElementDefaultLengthPresent 1 1 - 0 0
usacExtElementDefaultLength 8 65790 - 0 0
usackxtElementPayloadFrag 0 1 - 0 0
Tmp “Ex_1" “Ex_2" - “Ex_3” -

The ¢xtension payload transmitted by means of and USAC extension element can vary from frame to
frame. Table 16 shows the\affected bitstream values.

Table 16 — USAC extension payload

Element Index 0 1 3 4
usacExtElementPresent 0,1 0,1 0,1 0,1
usacExtElementUseDefaultLength 0,1 0 0 0,1
UsacExtElementPayloadLengtn .16 .16 .16 arbitrary
usacExtElementStart - 0,1 - -
usacExtElementStop - 0,1 - -

In case of fragmented extension payload (element 1), the payload is divided into 9 frames (distance
between usacExtElementStart and corresponding usacExtElementStop flag). The payload transmitted
for elements 0, 1 and 3 consists of the string “+++ USAC Conformance Test Extension Element [0,1,2]

”

++4+",

Element 4 is used to write fill bytes (10100101) to into the bitstream if needed. The payload may only
be present in a few frames at startup.
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4.4.2.8 Context adaptive arithmetic coder test condition [Ac]

4.4.2.8.1 General

This test condition shall be applied to ensure the proper behaviour of the arithmetic decoder of USAC.

4.4.2.8.2 Testsequences

Bitstreams are designed such that:

— The window sequence repeatedly cycles through the following values: ONLY_LONG_SEQUENCE,

LONG_S
—  Window
— The resg

— The bits
the bitst

— In sectic
frame uj

— In secti
transmi

— Insectio
are code

— In sectid

Test sequen

48 kHz.
44.29 Ng
4.4.29.1 (

This test copdition should be applied to monitor the decoder behaviour in case FD window seq

transitions 1

4.4.29.2

TART_SEQUENCE, EIGHT_SHORT_SEQUENCE, LONG_STOP_SEQUENCE;
shape is always set to 0, i.e. sine window;
t of the arithmetic decoder is triggered at least every 3 frames;

tream is divided into at least 4 sections, each 100 frames long. The firs€4-sections ref
ream consists of more than 400 frames;

n 1, quantized MDCT values are set to zero. The value of max_sfb is increased fray
h to the maximum allowed value;

bn 2, the amplitude of quantized MDCT values is limited’to 3, only positive value
Fted;

n 3, the value of the quantized coefficients is increased frame by frame. Spectral coeffig
d both with and without STOP symbol;

n 4 the amplitude of quantized MDCT values:is limited to 3 while the sign is altered;

res are provided for both 768 and 1024 transform length. The sampling rate is a

n-meaningful FD window switching test condition [Nmf]

teneral

ot specified in ISO/IEC 23003-3:2020, Table 138 occur in a given bitstream.

est sequences

be ensured
recommend

All non—meTingful FD window transitions are triggered at least once by the bitstream. It s

hat\the decoder does not crash during decoding. This test is not mandatory but h

eatif

ne by

S are

ients

ways

ience

hould
ighly

.

The decoder behaviour at non-meaningful FD window transitions is not covered by the standard, hence
no decoded waveforms are provided.

4.4.2.10 M/S stereo test condition [Ms]

4.4.2.10.1 General

This test condition shall be applied to verify the proper behaviour of the M/S stereo tool of the USAC

decoder.

26

© ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=e14876e01568adfb5302edb1af53f103

ISO/IEC 23003-7:2022(E)

4.4.2.10.2 Test sequences
Bitstreams make use of the M/S stereo tool. An overview of affected bitstream parameters is shown in
Table 17.
Table 17 — M/S stereo parameters
Bitstream element Value Description
ms_mask_present 0 M/S not active
1 M/S active on some scale factor bands
2 ]\/II/Q active on allsecalo factar handgs
ms_used 0,1 Indicates the use of M/S stereo per scale
factor band
All bitstreams activating the M/S stereo tool shall cover the values as described above.

4.4.2

4.4.2
This

11.1 General

the USAC decoder.

4.4.2

Bitst

11.2 Test sequences

in Table 18.

All bitstreams activating the complex prediction

11 Complex prediction stereo test condition [Cp]

fest condition shall be applied to ensure the functionalityef-the complex prediction s

Table 18 — Complex prediction stereo parameters

Bitstream element Value Description
ms_mask_present 0 Complex prediction not active
3 Complex prediction active
cplx_pred_used 0,1 Indicates the use of complex prediction
per prediction band
cplx-pred_all 0,1 Complex prediction on all prediction
bands
complex_coef 0,1 Transmit complex coefficients (1) or real
only coefficients(0)
delta_code_time 0,1 Time differential coding (1) or frequency
differential coding (0)
use_prev_frame 0,1 Use only current frame (0) or use both
current and previous frame (1) for MDST
estimation
pred_dir 0,1 Prediction from mid to side (0) or from

side to mid (1)

Table 18.

4.4.3

4.4.3

LPD core mode tests

.1 General

tereo tool of

‘eams activate the complex prediction stereo tQol'of USAC. The affected bitstream valyes are listed

stereo tool shall cover all values as described in

This Subclause describes test cases that have to be applied to verify the behaviour of the USAC decoder
when operated in LPD coding mode. A full list of all LPD core coding mode related test cases is shown
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in the attachment “ISO_IEC_23003-7_Conformance_Tables.xlsx”: “LPD core UsacSCE”, and “LPD core
UsacCPE”.

The decoded signals (reference and decoder-under-test) are always time-aligned, low-pass filtered
and downsampled to twice the audio bandwidth of the LPD core before computing the conformance
measure. The free resampling tool “ResampAudio” from the AFsp package, which is also required
by the USAC Reference software, can be used for this purpose. Unless specified otherwise, the audio
bandwidth of the LPD core is equal to 6400 Hz when coreSbrFrameLengthIndex = 1 (frame length equal
to 1024 samples) and 4800 Hz when coreSbrFrameLengthindex = 0 (frame length equal to 768 samples).

The conformance measure depends on the test case. For the LPC coding test, the RMS log LPC spectral

distance bet

ameen the reference cigna] and the nnfpnf ofthe decoder-under-test and the cngmnnfn

] SNR

of the outpu
the segment

The compuf
implementat
Processing [l
“CompAudio

The tests ar
equal to 0 ar

For coreSbrf}
used to valid
namely 600
where uSFI

half the inte

4.4.3.2 LP

4.4.3.2.1 (

The test con
and the proq

4.4.3.2.2

The test bits
all fram

for each
quantiz:

each of t

I of the decoder-under-test compared to the reference signal are used. For the other
hl SNR of the output of the decoder-under-test compared to the reference signalds, use

ation of these measures is described in ISO/IEC 14496-26:2010. Alternativel
ion of the RMS log LPC spectral distance can be found in the free “libtsp” TSP §
ibrary (function called “SPlpcLSdist”), and the segmental SNR can be Computed usiry
" tool from the AFsp package.

e carried out for both 768 and 1024 core coder frame length {eoreSbrFrameLength
d1).

rameLengthlndex = 1 (frame length equal to 1024 samples) three distinct test vecto
ate the operation of the USAC decoder under test at different internal sampling freque
Hz, 12800 Hz and 24000 Hz. These are identified by the file names Lpd_c1_Lpd_<u
enotes the usacSamplingFrequencylndex. The audio bandwidth of the LPD core is eq
'nal sampling frequency.

C coding test condition [Lpc]

teneral

Hition shall be applied to verify'the functionality of the linear predictive coding (LPC)
er decoding of LPC parameters in the bitstream.

[est sequences
tream is designed such that:
s are encodediusing MDCT-based TCX;

of the (4 )LPC filters LPC1, LPC2, LPC3 and LPC4, every possible absolute and re
itionsmode from ISO/IEC 23003-3:2020, Table 148 is used at least once;

I

tests,
d.

an

ignal
g the

Index

'S are
ncies,
SFI>*,
hal to

filter

ative

he 256 entries in the first stage approximation codebook (see ISO/IEC 23003-3:2020, 7

13.6)

is used at least once.

Furthermore, the test bitstream is designed to test the decoder on “extreme” LPC filters (in particular,
exhibiting high resonances that cover well the entire audio spectrum).

4.4.3.2.3 Conformance criteria

The conformance criteria for the LPC coding test condition is based on the RMS log LPC spectral
distance between the reference signal and the output of the decoder-under-test and on the segmental
SNR of the output of the decoder under test compared to the reference signal.

The RMS log LPC spectral distance between the reference signal and the output of the decoder under
test shall not exceed 0,6 dB. In addition, the segmental SNR of the output of the decoder under test
compared to the reference signal shall not be less than 40 dB.
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4.4.3.3 ACELP core mode test condition [Ace]

4.4.3.3.1 General

This test condition shall be applied to verify the correct decoding of frames encoded with the ACELP
coding scheme.

4.4.3.3.2 Testsequences

The test bitstream is designed such that:

— [I'Trames are encoded using ALELF (no MDUIT-bDased TUX]J;

— complete and balanced coverage of the algebraic codebooks listed in ISO/IEC”23003-3:2020,
14.5.2.1 is ensured. Specifically, the usage of the algebraic codebooks is as follow:

00 frames encoded using the 20-bit codebook, followed by
00 frames encoded using the 28-bit codebook, followed by
00 frames encoded using the 36-bit codebook, followed by
00 frames encoded using the 44-bit codebook, followed by
00 frames encoded using the 52-bit codebook, followedby
00 frames encoded using the 64-bit codebook, followed by
00 frames encoded using the 12-bit codebook;followed by
100 frames encoded using the 16-bit codelook;

— Hvery possible value of the bitfieldssmean_energy (4 possibilities, see ISO/IEC 23003-3:2020,
able 152), acb_index[] (512 or 64 p@ssibilities, depending on the subframe position), ltp_filtering_
ag[-] (two possibilities) and gains[-] (128 possibilities) is used at least once;

.

— Tthe LPC filters exhibit weak+esonances;

— The bass-post filter is always disabled (bpf_control_info = 0).

4.4.313.3 Conformance criteria

The donformance:criteria for the ACELP core mode test condition is based on the segmental SNR of the
output of the decoder under test compared to the reference signal.

The length of the segments is equal to 256 samples.

The segiiental SNR of the output of the decoder under test compared to the reference signall shall not be
less than 50 dB.

4.4.3.4 TCX and noise filling test condition [Tcx]

4.4.3.4.1 General

This test condition shall be applied to verify the correct decoding of frames encoded with the TCX
coding scheme. Furthermore, the TCX noise filling is covered.
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4.4.3.4.2 Testsequences

The test bits

All fram

tream is designed such that:

es are encoded using MDCT-based TCX (no ACELP);

A complete and balanced coverage of all possible MDCT window lengths is ensured;

between MDCT window lengths is ensured;

is used

global g
The test]

Inordertog
between the

[1111]for
[2222] for
[3 33 3] for
Then a repet
[1T111]11

where [- - -
mode valueg
(specifically,

4.4.3.4.3 (

The conforn

the output of

hin values may not be tested as long as at least 90 % of all values are used

bitstream contains LPC filters exhibiting weak resonances.

larantee a complete and balanced coverage of all MDCT window lengths@and all trans
se, the usage of the various MDCT window lengths is as follows:

|50 frames

150 frames

150 frames

ition of the following pattern for a total of at least 150 frames:

P 2][1122][2222][2211][2211][3333][2222][3333][3333]

| represents the four LPD coding modes mod][0..3] for one frame and 1, 2 and 3 ar
that determine the MDCT window lengthias described in ISO/IEC 23003-3:2020, Tal
1 for short TCX, 2 for medium TCX and 3*for long TCX).

onformance criteria

ance criteria for the TCX and-noise filling test condition is based on the segmental S
the decoder under test.compared to the reference signal.

The length of the segments is equal to 256 samples.

The segment
less than 50

al SNR of the output of the decoder under test compared to the reference signal shall
dB.

4.4.3.5 LPD modé¢ coverage and FAC test condition [Lpd]

4.4.3.5.1

eneral

Moreover, a complete and balanced coverage of all possible intra-frame and inter-frame transitions

Every pOSSIble Value of the bltflelds noise_ factor (8 p0551b111t1es) and global gain (128 p0551b111tles)

ohest

tions

e the
le 97

NR of

10t be

This test condition shall be applied to ensure the proper decoding of frames encoded in LPD mode. It
also covers all allowed transitions between LPD coding schemes (ACELP / TCX).

4.4.3.5.2 Testsequences

The test bits

tream is designed such that:

between ACELP and the different MDCT window lengths is ensured;

The test

30

bitstream contains LPC filters exhibiting weak resonances;

Every possible combination of MDCT-based TCX and/or ACELP within a frame is used at least once;

Moreover, a complete and balanced coverage of all possible intra-frame and inter-frame transitions
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— The bass-post filter is always disabled (bpf_control_info = 0).
The first two conditions are guaranteed by using a repetition of the following mode pattern:

A sequence comprising the LPD coding modes corresponding to each of the 26 unreserved values of the
bitfield lpd_mode from ISO/IEC 23003-3:2020, Table 94.

followed by:
[0011][0011]{1100][1100][0022][0022][2200][2200][3333]

where [ - - -] represents the four LPD coding modes mod][0..3] for one frame and 0, 1, 2 and 3 are the
modgvatuesasdescribed i ISOAEC 23003-3-2620, Table 97 (specificatty, O for ACEEP, 1 for short TCX,

2 for medium TCX and 3 for long TCX).

4.4.3|5.3 Conformance criteria

The donformance criteria for the LPD mode coverage and FAC test condition-is)based on the segmental
SNR of the output of the decoder under test compared to the reference signaf:

The length of the segments is equal to 256 samples.

The segmental SNR of the output of the decoder under test compared to the reference signal shall not be
less than 50 dB.

4.4.3|16 Bass-post filter test condition [Bpf]

4.4.316.1 General

This fest condition shall be applied to verify thelbehaviour of the bass-post filter of the USAC decoder in
LPD ¢oding mode.

4.4.3{6.2 Testsequences
The test bitstream is designed such that:

— The frames are encoded @sing alternately the MDCT-based TCX coding mode (5 consecutive frames)
and the ACELP coding mode (25 consecutive frames);

— The bass-post filtep is switched on (bpf_control_info = 1) and off (bpf_control_info F 0) every 5
ACELP frames;

— HRvery possible value of the acb_index parameter (512 or 64 possibilities, depending on the subframe
fosition)is'used at least once for the ACELP frames where the bass-post filter is enabl¢d;

— Théxest bitstream contains LPC filters exhibiting weak resonances;

— For a USAC channel pair element, both synchronous (Bpfs) and asynchronous (Bpfa) core coding
modes are tested in combination with bass-post filter activity. The Bpfa case occurs when the two
channels either use in a different core coding mode (ACELP / TCX) or, when both channels use the
ACELP core coding mode but make a reversed use of the bass-post filter (active / inactive).

4.4.3.6.3 Conformance criteria

The conformance criteria for the Bass-post filter test condition is based on the segmental SNR of the
output of the decoder under test compared to the reference signal.

The length of the segments is equal to 256 samples.

The segmental SNR of the output of the decoder under test compared to the reference signal shall not be
less than 50 dB.
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4.4.3.7 AVQ test condition [Avq]

4.4.3.7.1 General

This test condition shall be applied to test the AVQ quantization tool of the USAC decoder.

4.4.3.7.2 Testsequences

The test bitstream is designed such that:

All frames are encoded using alternately ACELP and short MDCT-based TCX (i.e. all frames are

encodedusing the LPD mode sequence [0 L 0 1]J;

Asrega
Table 1

The test

The bas

4.4.3.7.3 (

The conforni

sthe quantization ofthe FACinformation, everyabsolute leader from ISO/IEC 23003<3:
6 is used at least once;

bitstream contains LPC filters exhibiting weak resonances;

-post filter is always disabled (bpf_control_info = 0).

onformance criteria

ance criteria for the AVQ test condition is based on the segmental SNR of the output

decoder un
The length

The segment
less than 50

4.4.4 Coni

4.4.4.1 General

This subclay
coding modg

If not stated
of the decod
samples. Th
shall not be
cases. The R
defined in IS
for at least 7

]

r test compared to the reference signal.
the segments is equal to 256 samples.

al SNR of the output of the decoder under test.sompared to the reference signal shall
dB.

bined core coding tests

se describes test conditions'te be applied to the USAC decoder in the case both FD an
are present in a bitstrean

otherwise, the confermance measure is calculated using the segmental SNR of the o
br under test compared to the reference signal. The length of the segments is equal t
e segmental SNR of the output of the decoder under test compared to the reference s
less than 50.dB. In addition, the RMS test method shall be applied to all mandator
MS test method always includes the LSB test (RMS/LSB). The RMS/LSB measurem
0/1EC 14496-26. The decoder under test shall additionally satisfy the conformance cr
bit.

2020,

bf the

10t be

1 LPD

utput
D 256
ignal
y test
ent is
iteria

4442 F

~EPDtramsitiomand FAC test tomditiomr (synchronmous 7/ asynchronmous) fFit<ajs—=

4.4.4.2.1 General

This test condition shall be applied to ensure the proper decoder behaviour when a given bitstream
activates both USAC core coding modes (FD / LPD).

4.4.4.2.2 Testsequences

Bitstreams t

ISO/IEC

32

rigger all allowed transitions between FD and LPD coding modes.

23003-3:2020, Table 138 at least once;
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— All allowed combinations of TCX modes and ACELP are triggered at least once;

— For USAC channel pair element, both synchronous (Flts) and asynchronous (Flta) transitions are
triggered. Asynchronous transitions occur when the two channels of the channel pair element use
different coding modes (FD / LPD);

— No bass-post filter is used (bpf_contol_info = = 0).

4.4.4

4.4.4

.3 FD/TCX noise filling test condition [Cnf]

.3.1 General

This
noise

4.4.4
Bitst
— A
— A

—

4.4.4

4.4.4

This
betw

4.4.4

Bitst

fest condition shall be applied to verify the interaction between the FD noise filling
filling functionality.

3.2 Testsequences

'eams activate the noise filling tool in both FD and LPD path. The bitstreams are desig
1l allowed values of noise_level and noise_offset are transmitted atleast once;

1l allowed values of noise_factor are transmitted at least once;

11 TCX modes are used at least once;

o ACELP is used;

1l valid transitions between FD core mode and\LLPD core mode as shown in ISO/IEC 2
able 138 are triggered at least once.

4 Bass-post filter test condition [Cbf]

4.1 General

est condition shall be applied-to ensure the correct behaviour of the bass-post filter 3
ben FD and LPD core mode:

4.2 Testsequences
‘eams are designed that:
he bass-postHfilter is activated in every frame encoded using LPD coding mode;

11 validtransitions between FD core mode and LPD core mode as shown in ISO/IEC 2]
able\138 are triggered at least once;

and the TCX

rned that:

$003-3:2020,

t transitions

$003-3:2020,

— All allowed combinations of TCX modes and ACELP are triggered at least once.

4.4.4

4.4.4

.5 Context adaptive arithmetic coder test condition [CAc]

.5.1 General

This test condition shall be applied to test the arithmetic decoder of USAC when both FD and LPD coding
modes are employed.

© ISO/IEC 2022 - All rights reserved
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4.4.4.5.2 Testsequences

Bitstreams are designed such that:

— All valid transitions between FD core mode and LPD core mode as shown in ISO/IEC 23003-3:2020,
Table 138 are triggered at least once;

— Avreset of the arithmetic decoder is triggered in a frame consisting of only ACELP at least once.

Test sequences are provided for both 768 and 1024 transform length. Sampling rate is always 16 kHz.

4.4.5 eSB

R Tests

4.4.5.1 General

A full list of]
Tables.xIsx”:

4452 eS

If not stated
test shall saf
“ISO_IEC_23

4.4.5.3 QMF accuracy test condition [Qma]

4.4.5.3.1 (

This test con

4.4.53.2

The sequend

BR Test procedure

03-7_Conformance_Tables.xlsx”.

teneral

est sequences

4454 E

4.4.5.4.1

elope adjuster accuracy.and SBR preprocessing test condition [Eaa]

eneral

dition shall be applied to verify the implementation of the QMF filter bank.

e consists of a linear sine sweep from 0 to 8000 Hz (eSbr cross over frequency).

all eSBR related test cases is shown in the attachment “ISO_IEC_23003-7_Conformpnce_

otherwise, the RMS test method shall be applied to all eSBR testcases. The decoder inder
isfy the conformance criteria for at least 14 bit, if not stated otherwise in the attachment

This test condition shall beapplied to cover the test of the eSbr envelope adjuster as well as the eSbr
preprocessing (pre-whitening) functionality.

4.4.5.4.2

Table 19 desfribes the variables in scope of this test condition.

est sequences

34
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Table 19 — Eaa bitstream values
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4.4.5{5 Header and grid control test condition [Hgt]

4.4.5

Bitstream element value
bs_sbr_preprocessing 0,1
bs_data_noise maximum 31
bs_data_env 0..47
core_mode 0 (FD)
harmonicSBR 1
bs_add_harmonic_flag[0] 0
hc_infm’T‘nc Q
bs_pvc 0
bs_xover_band 0
bs_frame_class FIXFIX

5.1 General

This test condition has to be applied to verify the decoder behaviour at time-grid transitipns. The test

condition also covers changes of SBR header data triggered bya-given bitstream.

4.4.5

Test {
listed

5.2 Test sequences

equences cover 8 envelopes in FIXFIX frames.Bitstream values affected by this test qondition are
in Table 20. All possible configurations are‘triggered in the bitstream as long as the gombinations

of parameters result in a valid bitstream. If it s not possible to trigger all values in one pitstream as

many

as possible common combinations should be triggered.

Tablé 20 — Hgt bitstream values

Bitstream element Value
bs_xover_band o0,.,6
bs_start_freq 0,.,14
bs_stop_freq 0,.,12
bs_noise_bands 0,.3
bs_limiter_bands 0,.,3
bs_alter_scale 0,1
bs _interpol_freq 0,1
bs _smoothing_mode 0
bs_num_env 8
core_mode 0 (FD)
harmonicSBR 0
bs_add_harmonic_flag[0] 0
bs_data_noise maximum 31
bs_interTes 0
bs_pvc 0

© ISO/IEC 2022 - All rights reserved
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4.4.5.6 Inverse filtering test condition [Ift]

4.4.5.6.1 General

This test condition shall be applied to verify the SBR inverse filtering.

4.4.5.6.2 Testsequences

The inverse filter (bs_invf mode) feature has 4 settings, described in ISO/IEC 14496-3:2009, 4.5.2.8.1,
Table 4.118, which are triggered by the bitstream.

The test seqyience cycles through the available mverse I1lter options changing every oU I[rames.

Table 21 sunpmarizes the bitstream values affected by the Ift test condition.

4.4.5.7 Additional sine test {missing harmonics) test condition [Ast]

4.4.5.7.1 (General

Table 21 — Ift bitstream values

Bitstream element Value
core_mode 0 (FD)
harmonicSBR 0
bs_add_harmonic_flag[0] 0
bs_data_noise maximun34
bs_interTes 0
bs_pvc 0
noiseFilling 0
bs_xover_band 0
bs_frame_class FIXFIX
bs_header_extra_2 1
bs_limiter_bands 3
bs_limiter_gains 0
bs_interpol_freq 1
bs_smoothing:mode 1

This test condition shall be applied to verify the functionality of the missing harmonics insgrtion
mechanism ¢f the €SBR tool of the USAC decoder.

4.4.5.7.2 lest sequences

The encoder input consists of a mono music signal with strong harmonics. For each available scale
factor band (nSfb) a sine tone is added (bs_add_harmonic = =1).

Table 22 summarizes the USAC features which have been disabled (or changed) in order to isolate the
additional sine tones feature.

36
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Table 22 — Ast bitstream values

Bitstream element Value
core_mode 0 (FD)
harmonicSBR 0
bs_add_harmonic_flag[0] 1
bs_data_noise maximum 31
bs_interTes 0
bs_pvc 0
bs_xover-band 0
bs_frame_class VARVAR
bs_num_env 2

ISO/IEC 23003-7:2022(E)

4.4.5|8 Channel mode test condition [Cm]

4.4.5/8.1 General

This fest condition shall be applied to verify proper decoding of various channel modes.

4.4.5{8.2 Test sequences

Test §equences are provided for both mono and stereo SBR channel mode. In stereo mode #s_coupling is
toggled every 50 frames.

Table

23 summarizes the bitstream values affected by this test condition.

Table 23 £ €m bitstream values

Bitstream(lement Value
core_mode 0 (FD)
bs_coupling 0,1
sbrPatchingMode 0
harmonicSBR 1
bs_add_harmonic_flag[0] 0
bs_data_noise maximum 31
bs_interTes 0
bs_pvc 0

4.4.5|9  \Inter-TES test condition [Tes]

4.4.5.9.1 General

This test condition shall be applied to verify the proper behaviour of the inter-TES tool of USAC.

4.4.5.9.2 Test sequences

Inter-TES is active (bs_interTes = = 1). In the bitstream inter-TES is switched on and off by bs_temp_
shape in the sbr_envelope(). In the case of switching on inter-TES within a SBR envelope time segment,
bs_temp_shape_mode is set to shape the temporal envelope of the HF signal. The bitstream covers all
available values of bs_temp_shape_mode. Note that inter-TES is switched off when bs_temp_shape = =1
and bs_temp_shape_mode = =

Table 24 summarizes the USAC features, which have been disabled or restricted in order to isolate the
inter-TES feature.
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Table 24 — Inter-TES bitstream values

Bitstream element value
core_mode 0 (FD)
harmonicSBR 0

bs_interTes

1
bs_pvc 0
bs_add_harmonic_flag[0] 0

4.4.5.10 PVC test condition [Pvc]

4.4.5.10.1 General

This test conjdition shall be applied to verify the correct behaviour of the USAC predictive vector-cpding
tool (PVC).

4.4.5.10.2 Test sequences

All bitstrearns contain PVC data indicated by the bit bs_pvc. PVC parametéers in Sbrinfo(), sbr_grid(),
sbr_sinusoidpl_coding(), and pvc_envelope() are applied as summarized(in Table 25.

Table 25 — PVC bitstream values

Bitstream element value
bs_pvc_mode 1,2
bs_noise_position 0..15
bs_var_len_hf 0,4,5,6
bs_sinusoidal_position_flag 0,1
bs_sinusoidal_position 0..18, 31
divMode 0.7
nsMode 0,1
reuse_pvclD 0,1
pvclD 0..127
length 0..14
grid_info 0,1

4.4.5.11 H3rmonictransposition (QMF) test condition [Htq]

4.4.5.11.1 General

This test condition shall be applied to verify the proper behaviour of the QMF based harmonic
transposer of USAC.

4.4.5.11.2 Test sequences
A test sequence is generated for each shrRatiolndex described in ISO/IEC 23003-3:2020, Table 75.

The test sequence is generated from a mono music signal with strong harmonic content. The harmonic
transposition QMF is triggered by setting harmonicSBR to 1 and shrPatchingMode[0] to zero.

Table 26 summarizes the USAC bitstream values affected by the Htq test condition.
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Table 26 — Htq bitstream values

Bitstream element value
core_mode 0 (FD)
sbrPatchingMode 0
harmonicSBR 1
bs_add_harmonic_flag[0] 0
bs_data_noise maximum 31
bs_interTes 0
bs_pyc 0

4.4.5|12 Harmonic transposition (crossproducts) test condition [Xp]

4.4.5(12.1 General

This fest condition shall be applied to verify the functionality of the crossproducts mechpnism of the
USA({ decoder.

4.4.5{12.2 Test sequences

A tept sequence is generated for each of the sbrRatiolndex values (except 0) described in
ISO/IEC 23003-3:2020, Table 83.

The test sequences are generated from a mono musicsignal. Each of the three sequences ufes the same
crossproduct values but applies a different sbrRatiolndex value (2, 3 and 1). In each case ¢rossproduct
terms, which vary over the entire range [0 - 127],:are triggered in the bitstream.

Tablel 27 summarizes the USAC bitstream values affected by this test condition.

Table27 — Xp bitstream values

Bitstream element value
core.mode 0 (FD)
sbrRatchingMode 0
harmonicSBR 1
bs_invf_mode[0] 0
bs_add_harmonic_flag[0] 0
bs_data_noise maximum 31
bs_interTes 0
bs_pvc 0
nnich’ﬂ]ing 0

4.4.5.13 Transposer toggle test condition [Ttt]

4.4.5.13.1 General

This test condition shall be applied to verify the decoder behaviour in case the transposer type is
switched between copy-up and harmonic transposer by the bitstream.

4.4.5.13.2 Test sequences

Bitstreams contain all allowed transitions between different transposer types (copy-up and harmonic
transposer).

© ISO/IEC 2022 - All rights reserved 39


https://iecnorm.com/api/?name=e14876e01568adfb5302edb1af53f103

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Conformance testing 
	4.1 General 
	4.2 USAC conformance testing 
	4.2.1 Profiles 
	4.2.2 Conformance tools and test procedure 

	4.3 USAC bitstreams 
	4.3.1 General 
	4.3.2 USAC configuration 
	4.3.3 Framework 
	4.3.4 Frequency domain coding (FD mode) 
	4.3.5 Linear predictive domain coding (LPD mode) 
	4.3.6 Common core coding tools 
	4.3.7 Enhanced spectral band replication (eSBR) 
	4.3.8 eSBR – Predictive vector coding (PVC) 
	4.3.9 eSBR – Inter temporal envelope shaping (inter-TES) 
	4.3.10 MPEG Surround 2-1-2 
	4.3.11 Configuration Extensions 
	4.3.12 AudioPreRoll 
	4.3.13 DRC 
	4.3.14 Restrictions depending on profiles and levels 

	4.4 USAC Decoders 
	4.4.1 General 
	4.4.2 FD core mode tests 
	4.4.3 LPD core mode tests 
	4.4.4 Combined core coding tests 
	4.4.5 eSBR Tests 
	4.4.6 MPEG Surround 212 Tests 
	4.4.7 Bitstream Extensions 

	4.5 Decoder settings 
	4.5.1 General 
	4.5.2 Target loudness [Lou-<x>] 
	4.5.3 DRC effect type request [Eff-<x>] 

	4.6 Decoding of MPEG-4 file format parameters to support exact time alignment in file-to-file coding 


