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Introduction

This document specifies how tests can be designed to verify whether bitstreams and decoders meet
the requirements as specified in ISO/IEC 23008-3 and allow interoperability with remote terminals in
interactive, broadcast, streaming and local (with stored contents) sessions. These tests can be used for
various purposes, such as:

— manufacturers of encoders, and their customers, can use the tests to verify whether the encoder
produces bitstreams compliant with ISO/IEC 23008-3,

— manufacturers of decoders and their customers can use the tests to verify whether the decoder
meets the requirements specified in ISO/IEC 23008-3 for the claimed decoder capabilities,

— manufaqturers and customers of terminals supporting interactive, broadcast, streaming,-and| local
sessiong over a multitude of transport protocols and networks, can use the tests to verify whiether
the clairhed functionalities are compliant with ISO/IEC 23008-3,

— manufagturers of test equipment, and their customers can use the tests to véerify compliancd with
ISO/IEC|23008-3.

viil © ISO/IEC 2022 - All rights reserved
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Information technology — High efficiency coding and

media delivery in heterogeneous environments —

Part 9:
3D Audio conformance testing

1 Scope

This document specifies conformance criteria for both bitstreams and decoders;compli
MPEG-H 3D audio standard as defined in ISO/IEC 23008-3. This is done to assist implemg
ensufe interoperability.

ormative references

The following documents are referred to in the text in such a way that some or all of {
constlitutes requirements of this document. For dated references, only the edition cited
undated references, the latest edition of the referenced docuinent (including any amendme

ISO/IEC 23003-1, Information technology — MPEG audio* technologies — Part 1: MPEG §
Amendment 1: Conformance testing

ISO/IEC 23003-2, Information technology — MPEG audio technologies — Part 2: Spatial
Coding (SAOC) — Amendment 4: SAOC Conformancée

ISO/IEC 23003-3:2020, Information technelogy — MPEG audio technologies — Part 3: Unifie
audid coding

ISO/IEC 23003-4:2020, Informatign“technology — MPEG audio technologies — Part 4: D)
contrpl

ISO/IEC 23008-3:2019/Amd 2:2020, Information technology — High efficiency coding and m
in hetlerogeneous environments — Part 3: 3D audio/ — Amendment 2: 3D Audio baseline profil
and improvements

[SO/IEC 23091-3xinformation technology — Coding-independent code points — Part 3: Audio

erms, definitions and abbreviated terms

hnt with the
nters and to

heir content
applies. For
nts) applies.
urround/ —
Audio Object
d speech and

namic range

edia delivery
b, corrections

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

— IEC Electropedia: available at https://www.electropedia.org/

3.1.1
bitstream
encoded audio data

© ISO/IEC 2022 - All rights reserved
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3.1.2

conformance test bitstream
MPEG-H 3DA encoded bitstream used for testing the conformance of a MPEG-H 3DA decoder

3.1.3

conformance test case
combination of one or more conformance test conditions for which one conformance test bitstream is

provided
314

conformance test condltlon

condition w

functionality

3.1.5

conforman
one or more
decoder und

3.1.6
conformanc
conformance

3.1.7
conformang
generic term

3.1.8
conformanc
tool to comp

3.19
decoder set
combination

3.1.10
decoder set

of the MPEG-H 3DA decoder

e test criteria
conformance test tools with requirements that define whether a given output fi
er test fulfils the conformance

e test data
b test sequences and conformance criteria

e test sequences
for conformance test bitstream and decoder setting$ with a corresponding reference

e test tool
are the reference waveform with the output from a decoder under test

ting case
of one or more decoder setting conditions to trigger specific settings of the decoder

ting condition

a—certain

condition applied to the decoder behaviour in order to test functionality of the MPEG-H 3DA decodler

3.1.11
reference w

aveform

decoded counterpart of a conformance test bitstream with specific decoder settings

3.2 Abbr¢

rviated terms

3DA

3D audio

MPEG-H 3DA bitstream
MPEG-H 3DA CPE
MPEG-H 3DA EXT
MPEG-H 3DA LFE
MPEG-H 3DA SCE

data encoded according to ISO/IEC 23008-3
mpegh3daChannelPairElement
mpegh3daExtElement
mpegh3daLfeElement

mpegh3daSingleChannelElement

© ISO/IEC 2022 - All rights reserved
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4 MPEG-H 3D audio conformance testing

4.1 General

This clause specifies conformance criteria for both bitstreams and decoders compliant with
ISO/IEC 23008-3 as defined in this document. This is done to assist implementers and to ensure
interoperability.

4.2 Profiles

Profi 7-H 3D audio

teste

In ad
with

4.3

4.3.1] General

eral, while others are specific to certain profiles and their respective levels. Conformpnce shall be
] for the level of the profile with which a given bitstream or decoder claims to comply

lition to the conformance requirements described in this clause, a decoder wiijch claifns to comply
the MPEG-H 3D audio shall fulfil conformance defined in ISO/IEC 23003-4:2020, Clause 9.

Test procedure

To tept a decoder for compliance to MPEG-H 3D audio decoding, conformance test data|is provided.

The

backage of the conformance test data is described~in Figure 1. It is accessibl¢ at https://

standards.iso.org/iso-iec/23008/-9/ed-2/en and contaifis all conformance test tools, ¢onformance

bitstteams, reference waveforms, and conformance~tables in a spreadsheet. The latte defines all

the c

bnformance test sequences. To fulfil a conformance test sequence, the decoder under test shall

decodle the corresponding conformance test bitstream with the given decoder setting cas¢. The output
of th¢ decoder under test shall meet the conformance test criteria in comparison with the respective

refer
Such

bnce waveform. Some conformance testsequences test only the stability of the decodgr under test.
conformance test sequences consistionly of the conformance test case with the cdrresponding

confdrmance test bitstream. The decoder-inder test shall pass all conformance test sequerjces.

© ISO/IEC 2022 - All rights reserved 3
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Sl ol
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(=] § [=] § [=]
\ / 1Y [
\ / \ / Test Data
kA2 \ / Test Sequence
Test Case
Excel Test Criteria
Sheet T
Bitstream Dec. Setting Ref. Wav Reql ReqZ
Case .
('yo
.| Decoder | Test Wav Test Pass/Fail Proceu;[‘::;
"| underTest Tool 1 Decision
Test ) Pass/Fail
Tool 2 Decision
e
A 4
[ Pass/Fail ]

In case whe

a 16 bit outp

to use the a
are carried

Figure 1 — Conformance testing components

‘e the decoder under test is followed by additional operations (e.g. quantizing a sigi

tual decoder output (e.g. with more/than 16 bit) for conformance testing. Measurer
ut relative to full scale where the' output signals of the decoders are normalized to

hal to

ut signal) the conformance point is prior to such additional operations, i.e. it is permitted

nents
be in

the range bdtween -1.0 and +1.0. The decoded reference waveforms are supplied as “wav” files. These
are always supplied as 24 bit resolution (RIFF (little-endian) data, WAVE audio, pulse code modu

(PCM), 24 bif).

The conform

ation

ance test criteria define what conformance test tools and parameter are used to compare

the reference waveforms with the output waveforms from the decoder under test. The conformance
test tools ar¢ defined in 4.313.

The charact
test case. A
in7.2,and p

same conformance test bitstream may be a part of several conformance test sequences.

bristics of‘the conformance test bitstream are defined by the corresponding confornpance
fonformarnce test case is a combination of all basic conformance test conditions, spe
ssibly;one or several additional conformance test conditions, specified in 7.3. Note th

rified
ht the

The decoder setting case is a combination of the decoder setting conditions. The decoder setting
conditions are defined in 7.3.9. If no specific decoder setting case is applicable, then all the decoder
settings for the decoder default behaviour shall be used.

4.3.2 Naming convention

The name of the conformance test case is composed of several parts. The first part conveys the
information of all basic conformance test conditions. These abbreviations are appended in the order
as defined in 7.2. The second part of the name conveys the information of all additional test conditions.
The abbreviations of the additional test conditions are defined in Table 1. The abbreviations of the
conformance test conditions are in an alphabetical order. All conformance test conditions are connected
by an underscore.
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[3daC_ElemConfldx]_[3daC_SampFreqldx]_[FD|LPD|Cct]_<testCasel>_<testCase2>

The name for the corresponding conformance test bitstream is the same appended with the transport

format extension.

The name of the decoder setting case is composed of several decoder setting conditions. The
abbreviations of the decoder setting conditions are defined in Table 2. The abbreviations of the decoder
setting conditions are in the order as defined in 7.3.9.

The name of the conformance test sequence is composed of the name of the conformance test case and

the npme of the decoder setting case connected by two underscores.
The rjJame of the conformance test sequence is illustrated as follows:

[3dalC_ElemConfldx]_[3daC_SampFreqldx]_[FD|LPD|Cct]_<testCase?>_<tejs
<decgderSettingCasel>_<decoderSettingCase2>

The name of the corresponding reference waveform is the same as the fiame of the confc

sequénce appended with the audio file extension.

Table 1 — Conformance test abbreviations for additional test conditions

tCase2>__

rmance test

Test condition Abbreviation
Basiq FD window Win
Non-meaningful FD window switching Nmf,
Aliasjng symmetries Asy
Noisq filling Nf
Varying max_sfb Sfb
TNS fest condition Tns
M/S 4tereo Ms
Complex prediction stereo Cp
LPC doding Lpc
ACELP core mode Ace
TCX 3nd noise filling Tex
fullbgnd LPD fbL-<x1>-<x2>...
LPD mode coveragetand FAC Lpd
AVQ test condition avq

sterep LPD

sLP-<x1>-<x2>...

Time|domaih bandwidth extension

Tbe

Freqiiency domain prediction Fdp
Long-term postfilter Lpf
Bass-post filter Bpf

Channel pair element configuration

cpc-<x1>-<x2>-...

IGF range signalling E-ran-<x>-<y>
IGF tiling E-Cti

IGF whitening E-Wht

IGF envelope noise flattening E-Enf

IGF after TNS synth E-Ats

IGF no high resolution E-Nhr

IGF no independent tiling E-Nit
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Table 1 (continued)

Test condition Abbreviation
Stereo filling E-SFi
MCT channel signalling M-chM-<x>
MCT signalling type M-Typ-<x>
mct stereo filling M-SFi-<x>
MCT mechanics M-Mec
MCT rotation content M-Rot
MCT predictian cantent M-Pre
OAM position and gain O-Pos
OAM transmission rate O-rat-<x>
OAM spread modes O-spr-<x>
Loudness nofmalization D-Ln-Lay-<x0-x1-...>-Gr-<y0-y1-...>-Pr¢=z0-z1-...>
Dynamic range control D-Drc-<w0-wl-...>-Lay-<x0-x1-...>-Gr:<y0-y1-...>-Pr-
<z0-z1-..>
Ducking D-Duck-Gr-<x0-x1-...>-Pr-<yQ-y...>
AudioPreRoll, IPF freq. of occurrence [-foo-<x>
Table 2 — Conformance test abbreviations for decoder setting condition
Test condition Abbreviation
Target layouf Lay-<x>
Target loudngss Lou-<x
DRC effect type request Eff-<x
Group preset]selection Pr-<x>
Conformancg point Cpo-<x>

4.3.3 Conformance test tools

4.3.3.1 RMS/LSB measurement
The RMS/LSB measurement is-defined in ISO/IEC 14496-26:2010, 7.1.2.2.1.

4.3.3.2 Sepmental SNR
The Segmental SNR.is defined in ISO/IEC 14496-26:2010, 7.1.2.2.2.

5 MPEG-H3D audio bitstreams

5.1 Characteristics, test procedure

Characteristics of bitstreams specify the constraints that are applied by the encoder in generating the
bitstream. 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.

Each MPEG-H 3DA bitstream shall meet the syntactic and semantic requirements specified in this
document. The present clause defines the conformance criteria that shall be fulfilled by a compliant
bitstream. These criteria are specified for the syntactic elements of the bitstream and for some
parameters decoded from the MPEG-H 3DA bitstream payload.

For each tool a set of semantic tests to be performed on the bitstreams is described. To verify whether
the syntax is correct is straightforward and therefore not defined herein after. In the description of
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the semantic tests it is assumed that the tested bitstreams contain no errors due to transmission or
other causes. For each test the condition or conditions that shall be satisfied are given, as well as the
prerequisites or conditions in which the test can be applied.

5.2 MPEG-H 3D audio general configuration

5.2.1

mpegh3daProfileLevellndication

mpegh3daConfig()

shall be one of the non-reserved values
ISO/IEC 23008-3:2019, Table 64

as defined in

usac

usac

core

resel
recei

usac

5.2.2

No re

5.2.3

bamplingFrequencylndex

bamplingFrequency

bbrFrameLengthIindex

ved
verDelayCompensation

ConfigExtensionPresent

FrameworkConfig3d()

Signals3d()

bsNumSignalGroups

signa

diffe

1GroupType

FsFromReferenceLayout

shall be one of the non-reserved values
ISO/IEC 23003-3:2020, Table 67

no restrictions apply

shall be one of the non-réserved values
ISO/IEC 23003-3:2020, Table 70

shall be 0
no restrictions’apply

no restrictions apply

strictions are applicable to this bitstream elément.

shall be 0 if speakerLayoutType of the
Layoutis 3

shall be 0 if speakerLayoutType of the
Layout is 3

shall be 0 if speakerLayoutType of the
Layoutis 3

as defined in

as defined in

reference-

reference-

reference-

-3

saocDmxLayoutPresent no restrictions apply

5.2.4 SpeakerConfig3d()

speaKerLayoutType no restrictions apply

CICPspeakerLayoutldx shall be encoded in accordance with ChannelCon-
figuration as defined in ISO/IEC 23091

numSpeakers no restrictions apply

CICPspeakerldx shall be encoded in accordance with Loudspeaker-

5.2.5 mpegh3daFlexibleSpeakerConfig()

angularPrecision

© ISO/IEC 2022 - All rights reserved
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alsoAddSymmetricPair

5.2.6 mpegh3daSpeakerDescription()

no restrictions apply

isCICPspeakerldx

CICPspeakerldx

ElevationClass

no restrictions apply

shall be encoded in accordance with Loudspeaker-
Geometry as defined in ISO/IEC 23091-3

no restrictions apply

ElevationAngleldx

ElevationDirection

AzimuthAngleldx

AzimuthDiection

isLFE

5.3 MPEG-H 3D core audio configuration

5.3.1 mpdgh3daDecoderConfig()

numElements

elementLengthPresent

usacElementType

5.3.2 mpdgh3daSingleChannelElementConfig()

No restrictigns are applicable to this bitstream element.

5.3.3 mpdgh3daChannelPairElementConfig()

if angularPrecision == 0, shall have a value be
tween and including 0 and 18;

if angularPrecision == 1, shall have aWalue be-
tween and including 0 and 90

no restrictions apply

if angularPrecision == Qyshall have a value be-
tween and including 0'and 36;

if angularPrecision== 1, shall have a value be
tween and including 0 and 180

no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply

no restrictions apply

igfiIndependentTiling

stereoConfigindex
gcelndex
shiftindex0

shiftChannelO

shiftindex1

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

a shifted channel shall not exceed the maximum
channel index of the signal group it is associated
with

no restrictions apply

© ISO/IEC 2022 - All rights reserved
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IpdStereolndex

5.3.4 mpegh3daCoreConfig()

tw_mdct

ISO/IEC 23008-9:2022(E)

a shifted channel shall not exceed the maximum
channel index of the signal group it is associated

with

no restrictions apply

no restrictions apply

igfU4eEnf

igfUdeHighRes
igfU4eWhitening
igfAfterTnsSynth
igfStartindex

igfStppIndex

mpegh3daLfeElementConfig()

no restrictions npplv

no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply

no restrictionsapply

no restrictians apply

no restrictions apply

no’réstrictions apply

No rgstrictions are applicable to this bitstream element.

5.3.6

mpegh3daExtElementConfig()

Depepding on the usacExtElementType the following restrictions apply as defined in Table 3.

Table 3 — Type dependent restrictions for mpegh3daExtElementConfig(]

usacExt Ele- elemldx of | Number of | usacExtEle- usacExt usacExt Ele- r:rsacExt Ele-
mentType mpegh3da | occurrences | ment Config | Element De- | ment Default | mjent Payload
(ID_EXT_ELE_.) gs;(f)i(;(z; Length falll)l: el,sil;%th Length Frag
FILL NR NR == NR NR =£0
MPEGS NR NR NR NR NR NR
SAOd NR NR NR NR NR NR
AUDIOPREROLL [==0 <1 ==0 == N/A ==
UNI_DRC NR <1 NR NR NR ==
OBJ_METADATA |NR NR NR NR NR NR
SAOC_3D NR NR NR NR NR NR
HOA NR NR NR NR NR NR
FMT_CNVRTR NR NR ==0 NR NR NR
MCT NR NR NR NR NR ==0
Key
NR: no restrictions apply
N/A: not applicable
© ISO/IEC 2022 - All rights reserved 9
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Table 3 (continued)

usacExt Ele- elemldx of | Number of | usacExt Ele- usacExt usacExt Ele- | usacExt Ele-
mentType mpegh3da | occurrences | ment Config | Element De- | ment Default | ment Payload
(ID_EXT_ELE_..) Deco_der Length fault Length Length Frag
Config() Present
TCC NR NR NR NR NR NR
HOA_ENH_ NR NR NR NR NR NR
LAYER
HREP NR NR NR NR NR ==0
ENHANCED_OB] |[NR NR NR NR NR NR
METADATA
Key
NR: no restricfions apply
N/A: not appli¢able

tmp

5.3.7 mpdgh3daConfigExtension()

numConfigExtensions

usacConfigkxtType

usacConfigkxtLength

fill_byte

tmp

5.3.8 Sbr(Config()

no restrictions apply

no restrictiehs apply
no restrietions apply
no restrictions apply
should be '10100101'

no restrictions apply

The SbrConfig() bitstream structtre and all recursively included bitstream structures shgll be
restricted ag specified in ISO/IEG23003-3:2020.

5.3.9 Mps212Config()

The Mps212Config()-bitstream structure and all recursively included bitstream structures shall be
restricted ag specified/in ISO/IEC 23003-3:2020.

5.4 MPE

-H3D core audio frame

5.4.1 mpegh3daFrame()

usacIndependencyFlag

elementLength

5.4.2 mpegh3daSingleChannelElement()

no restrictions apply

no restrictions apply

No restrictions are applicable to this bitstream element.

10
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No restrictions are applicable to this bitstream element.

5.4.4 mpegh3daLfeElement()

No restrictions are applicable to this bitstream element.

5.4.5 mpegh3daExtElement()

Depending on the usacExtElementType the restrictions in Table 4 apply.

Table 4 — Type dependent restrictions for mpegh3daExtElement()
usacExtElementType usacExtElement usacExtElementUse Default- usacExtElement Pay-
(ID_EXT_ELE_..) Present Length loadLength
FILL NR NR NR
MPEGS NR NR NR
SAO( NR NR NR
AUDIOPREROLL NR == NR
UNI_PRC NR NR NR
OBJ_METADATA NR NR NR
SA0(Q_3D NR NR NR
HOA NR NR NR
FMTJCNVRTR NR NR NR
MCT ==1 NR >0
TCC NR NR NR
HOA [ENH_LAYER NR NR NR
HREJ NR NR NR
ENHANCED_OBJ_ NR NR NR
METADATA
Key
NR: np restrictions apply
N/A: ot applicable
usacExtElementStart no restrictions apply
usacExtElementStop no restrictions apply

5.4.6 ics_info()

window_sequence

window_shape

© ISO/IEC 2022 - All rights reserved

A conformant bitstream shall consist of only meaningful
window_sequence transitions. However, decoders are
required to handle non-meaningful window_sequence
transitions as well. The meaningful window_sequence
transitions are shown in ISO/IEC 23003-3:2020, 7.9
(Table 138).

no restrictions apply
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max_sfb

scale_factor_grouping
5.4.7 mpegh3daCoreCoderData()

core_mode

shall be <= num_swb_long_window or num_

swb_

short_window as appropriate for window_sequence
and sampling frequency and core coder frame length

no restrictions apply

no restrictions apply

tns_data_present
5.4.8 SterpoCoreToollnfo()

common_ltpf
Itpf_data_present
Itpf_pitch_lag_index
Itpf_gain_index
tns_active
common_wndow
common_mpx_sfb

max_sfb1l

ms_mask_present
ms_used
igf_ms_mask_present
ms_used
common_tw
common_tnis

tns_on_Ir

no restrictions npplv

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions dpply
no restrictions apply
no restrictions apply

shall be <= num_swb_long_window or num |
short_window as appropriate for window_seq
and sampling frequency and core coder frame |

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

swb_
lence
bngth

tns_present_both

tns_data_presentl1]
5.4.9 fd_channel_stream()

global_gain
noise_level
noise_offset

Itpf_data_present

12

no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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Itpf_pitch_lag_index no restrictions apply
Itpf_gain_index no restrictions apply
fdp_data_present no restrictions apply
fdp_spacing_index no restrictions apply
prev_aliasing_symmetry no restrictions apply
curr_aliasing_symmetry no restrictions apply
igf_AlllZero shall be 1 if one of the following condit]ons is true:

— m_igfStartSfb == m_igfStopSfh

— all values in igf_curr[ |[JP ==

— swb_offset[m_igfStartSfb] < igfMin
igf_level no restrictions apply

fac_data_present shall be 0, if the core_mode of the precedling frame of
the same channel was 0 or if mod[3] of the preceding
frame ofthe same channel was > 0

5.4.10 lpd_channel_stream()

tns_data_present no restrictions apply
window_shape no restrictions apply
max |sfb no restrictions apply
acelp_core_mode no restrictions apply
Ipd_mode if fullbandLpd == 0, then Ipd_mode shall have a value

between and including 0 and 25.

If fullbandLpd == 1, then Ipd_mode shal]l have a value
between and including 0 and 4.

bpf_dontrol_jifo no restrictions apply

core|mode:last shall be encoded with the value of dlata element
core_mode of the previous frame

fac_data_present shall be 0,

ifmod[0] of the current frame is > 0 and the core_mode
of the preceding frame of the same channel was 0
("TCX follows FD"), or

if mod[0] of the current frame is > 0 and mod[nbDiv-1]
of the preceding frame of the same channel was > 0
("TCX follows TCX"), or

if mod[0] of the current frame is 0 and mod[nbDiv-1]

of the preceding frame of the same channel was 0
("ACELP follows ACELP")

© ISO/IEC 2022 - All rights reserved 13
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short_fac_flag

5.4.11 acelp_coding()

mean_energy

acb_index

shall be encoded with a value of 1 if the window_se-
quence of the previous frame was 2 (EIGHT_SHORT_SE-
QUENCE). Otherwise short_fac_flag shall be encoded
with a value of 0.

no restrictions apply

no restrictions apply

Itp_filtering_flag
icb_index
gains

5.4.12 tcx_goding ()

noise_factor

global_gain
Itpf_data_present
Itpf_pitch_lag_index
Itpf_gain_index
fdp_data_present
fdp_spacing_index
igf_AllZero

igf_level

arith_reset|flag

5.4.13 lpd_steree—stream{y

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
no restrictions apply
shall be 1 if one of the following conditions is tfrue:
— m_igfStartSfb == m_igfStopSfb
—all values inigf_curr[][][]==0

— swb_offset[m_igfStartSfb] < igfMin
no restrictions apply

no restrictions apply

res_mode
g_mode
ipd_mode
pred_mode
cod_mode

ild_idx

14

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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pred_gain_idx

cod_gain_idx
5.4.14 igf stereo_pred_data()

igf_stereo_pred_all
cplx_pred_used
igf_pred dir

no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply

no restrictions apply

ISO/IEC 23008-9:2022(E)

igf_dplta_code_time

hcod| sf
5.4.1p igf data()

igf_UsePrevTileldx

igfCurrTileldx

igf_UsePrevWhiteningLevel
igf_V»rhiteningLevel
remdiningTilesDifferent
igf_ WhiteningLevel
igfApplyTNF

5.4.16 tbe_data()

tbe_heMode
idxFrameGain
idxSybGains
Isf_idx[0]
Isf_idx[1]

tbe_l’rConfig

no restrictions apply

no restrictions apply

no restrictions apply
no restrictiops\apply
no restrictions apply
no restrictions apply
norestrictions 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

tbe_nlConfig
idxMixConfig
idxShbFrGain
idxResSubGains
idxShbExcResp[0]
idxShbExcResplll

© ISO/IEC 2022 - All rights reserved

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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5.4.17 tw_data()

The tw_data() bitstream structure and all recursively included bitstream structures shall be restricted
as specified in ISO/IEC 23003-3:2020.

5.4.18 scale_factor_data()

hcod_sf

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

5.4.19 tns_data()

The tns_dat3
as specified

5.4.20 ac_s

The ac_spec
restricted as

5.4.21 arith_data()

The arith_d
restricted af

5.4.22 fac_

The fac_datg() bitstream structure and all recursively included bitstream structures shall be resti

as specified

5.4.23 codc

The code_bo
restricted ag

5.4.24 Usa(

The UsacSbi
restricted af

5.4.25 Mps|

The Mps212
restricted as

() bitstream structure and all recursively included bitstream structures shall be resti
n ISO/IEC 23003-3:2020, 7.8 (Table 135)

pectral_data()

fral_data() bitstream structure and all recursively included bitstreanpstructures sh
specified in ISO/IEC 23003-3:2020.

hta() bitstream structure and all recursively included-bitstream structures sha
specified in ISO/IEC 23003-3:2020.

lata()

n ISO/IEC 23003-3:2020.

e_book_indices()

ok_indices() bitstream structufe and all recursively included bitstream structures sh
specified in ISO/IEC 2300328:2020.

'SbrData()

Data() bitstrear structure and all recursively included bitstream structures shd
specified in ISOZIEC 23003-3:2020.

212Data()

Data()" bitstream structure and all recursively included bitstream structures sh:
specified in ISO/IEC 23003-3:2020.

icted

qll be

11 be

icted

all be

11 be

1l be

5.5 Fill element

fill_byte

should be ‘10100101’

5.6 MPEG surround configuration, SpatialSpecificConfig()

The SpatialSpecificConfig() bitstream structure and all recursively included bitstream structures shall
be restricted as specified in ISO/IEC 23003-1.

16
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The SpatialFrame() bitstream structure and all recursively included bitstream structures shall be
restricted as specified in ISO/IEC 23003-1.

5.8

SAOC configuration, SAOCSpecificConfig()

The SAOCSpecificConfig() bitstream structure and all recursively included bitstream structures shall
be restricted as specified in ISO/IEC 23003-2.

5.9 SAOC frame, SAOCFrame()

The PAOCFrame() bitstream structure and all recursively included bitstream structu|res shall be

restricted as specified in ISO/IEC 23003-2.

5.10{AudioPreRoll

5.10.1 Recursive presence of AudioPreRoll extension payload

An agcess unit which is part of an AudioPreRoll shall not have usacExtElementPresent efjual to 1 for

the extension payload type ID_EXT ELE_AUDIOPREROLL. Thatimeans there shall be nq recursively

embddded AudioPreRoll extension payload.

5.10.2 AudioPreRoll()

configLen no restrictions apply

applyCrossfade no restrictions apply

resefved should be 0

numPreRollFrames no restrictions apply

aulLen no restrictions apply

5.11| Dynamic range control configuration

5.11.1 mpegh3dalniDrcConfig()

drcCpefficientsUniDrcCount no restrictions apply

drclpstructionsUniDrcCount no restrictions apply

drcl:[st-r-ua-iens:llvpe—m-ie;(-r—ic-éen-;;ppw—

mae_grouplD shall match the mae_grouplID value of a present
mae_GroupDefinition() structure

mae_groupPresetID shall match the mae_groupPresetID value of a present
mae_GroupPresetDefinition() structure

uniDrcConfigExtPresent no restrictions apply

loudnessinfoSetPresent no restrictions apply

5.11.2 mpegh3daUniDrcChannelLayout()

© ISO/IEC 2022 - All rights reserved 17
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baseChannelCount no restrictions apply

5.11.3 drcCoefficientsUniDrc()

The drcCoefficientsUniDrc() bitstream structure shall be restricted as specified in
ISO/IEC 23003-4:2020, Clause 9.

5.11.4 drcInstructionsUniDrc()

ThedrcInstructionUniDrc() bitstream structure shall berestricted as specified in ISO/IEC 23003-4:2020,
Clause 9.

5.11.5 unilprcConfigExtension()

The uniDrcConfigExtension() bitstream structure shall be restricted as, ,specified in
ISO/IEC 230p3-4:2020, Clause 9.

5.12 Dynamic range control frame, uniDrcGain()

The uniDrc(rain() bitstream structure shall be restricted as specified\in ISO/IEC 23003-4:2020,
Clause 9.

5.13 Objeqt metadata configuration, ObjectMetadataConfig()

lowDelayM¢tadataCoding no restrietions apply
hasCoreLength no restrictions apply
frameLength no restrictions apply
hasScreenRelativeObjects no restrictions apply
isScreenRelativeObject no restrictions apply
hasDynamifObjectPriority no restrictions apply
hasUniformSpread no restrictions apply

5.14 Objeqt metadata frame

5.14.1 objdct_metadata_efficient()

object_metardata_present no restrictions apply

5.14.2 object_metadata()

No restrictions are applicable to this bitstream element.

5.14.3 object_metadata_efficient()

has_differential_metadata shall be 0 if usacindependencyFlag ==

5.14.4 intracoded_object_metadata_efficient()

18 © ISO/IEC 2022 - All rights reserved
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ifperiod

common_azimuth
default_azimuth

position_azimuth
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The number of audio frames for which OAM data are
processed as indicated by ifperiod shall not exceed
subsequent frames for which usacIndependency-
Flag == 1.

no restrictions apply
no restrictions apply

no restrictions apply

comipoen—elevation
defauylt_elevation
position_elevation
comipon_radius
defaqlt_radius
position_radius
comimpon_gain
defauylt_gain
gain|factor
common_spread
defaylt_spread
defauylt_spread_width
defaylt_spread_height
defaylt_spread_depth
spread
spread_width
spread_height
spread_depth

commen--d

default_dynamic_object_priority

dynamic_object_priority

5.14.5 differential_object_metadata()

bits_per_point
fixed_azimuth

flag_azimuth

© ISO/IEC 2022 - All rights reserved

norestrictionsapply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply,
no restrictionsapply
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
no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply

no restrictions apply
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nbits_azimuth
differential_azimuth
fixed_elevation
flag_elevation
nbits_elevation

differential_elevation

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

fixed_radiup
flag_radius
nbits_radiup
differential| radius
fixed_gain
flag_gain

nbits_gain

differential| gain
fixed_spre

flag_sprea

nbits_spre

differential| spread
flag_spread_width
nbits_spread_width
differential| spread_width
flag_spread_height
nbits_spread_height

differential| spread_height

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictionsdpply
no restrictighs apply
no restrictions apply
norestrictions 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

flag_spread_depth
nbits_spread_depth
differential_spread_depth
fixed_dynamic_object_priority
flag_dynamic_object_priority
nbits_dynamic_object_priority

differential_dynamic_object_priority

20

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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5.14.6 offset_data()
bitfield_syntax
offset_bitfield
npoints

foffset

5.14.7 object_metadata_low_delay()

ISO/IEC 23008-9:2022(E)

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

has_intracoded_object_metadata

5.14.

fixed_azimuth

default_azimuth

_elevation
I1t_elevation
on_ elevation
It_elevation
ition_elevation
_radius
It_radius

on_radius

position radius

intracoded_object_metadata_low_delay()

shall be 1 if usacIndependencyFlag =

no restrictions apply
no restrictions apply
no restrictiofisyapply
no restrictions apply
nogestrictions 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
no restrictions apply

no restrictions apply

fixed_gain
default_gain
common_gain
default_gain
gain_factor
fixed_spread

default_spread

© ISO/IEC 2022 - All rights reserved

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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default_spread_width

default_spread_height

default_spread_depth

common_spread

default_spread

spread

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

spread_width

spread_height

spread_depth

fixed_dyna
default_dyn
common_dy
default_dyn

dynamic_ol

ic_object_priority
amic_object_priority
namic_object_priority
amic_object_priority

ject_priority

5.14.9 dynamic_object_metadata()

flag_absolu

has_object_|
5.14.10sing

position_az
position_elg
position_ra
gain_ factor

spread

te

metadata
le_dynamic_object_metadata()

imuth
bvation

Hius

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictionsdpply

no restrictiohs apply

no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

spread_wid

n

spread_height

spread_depth

dynamic_object_priority

nbits

flag_azimuth

position_azimuth_difference

22

NO restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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flag_elevation
position_elevation_difference
flag_radius
position_radius_difference
flag_gain

gain_factor_difference

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

ISO/IEC 23008-9:2022(E)

flag_spread
spread_difference
flag_spread_width
spread_width_difference
flag_spread_height
spread_height_difference
flag_spread_depth
spread_depth_difference
flag_dynamic_object_priority

dynamic_object_priority_difference
5.15(EnhancedObjectMetadataConfig()

hasDjiffuseness
hasCpmmonGroupDiffuseness
hasExkcludedSectors

hasCpmmonGroupExcludedSectors

useOnlyPredefinedSectors
hasClosestSpeakerCondition

closgstSpeakerThresholdAngle

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply,
no restrictions apply
no restrictiohs)apply
no restrigtions apply
nodrestrictions 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

no restrictions apply

hasDivergence
divergenceAzimuthRange

useOnlyPredefinedSectors

5.16 EnhancedObjectMetadataFrame()

keepDiffuseness

diffuseness

© ISO/IEC 2022 - All rights reserved

no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply
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keepExclusion
numExclusionSectors

excludeSectorIndex

usePredefinedSector
excludeSectorIndex

excludeSecterMinAzimuth

no restrictions apply
no restrictions apply

shall be one of the non-reserved values as defined in
ISO/IEC 23008-3:2019, Table 146

no restrictions apply

no restrictions apply

norestrictions annlu
rr-sJ

excludeSectorMaxAzimuth
excludeSectorMinElevation
excludeSectorMaxElevation
closestSpeakerPlayout
keepDiffus¢ness
diffuseness
keepDivergence
divergence
keepExclusjon
numExclusionSectors

excludeSectorIndex

usePredefinedSector
excludeSectorindex
excludeSectorMinAzimuth
excludeSectorMaxAzimuth
excludeSectorMinElévation

excludeSectorMaxElevation

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictians apply
no restrietions 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

no restrictions apply

5.17 SAOC 3D Config

5.17.1 SAOC3DSpecificConfig()

bsSamplingFrequencylndex
bsSamplingFrequency
bsFreqRes

bsDoubleFrameLengthFlag

24

shall be equal to usacSamplingFrequencylndex
shall be equal to usacSamplingFrequency
shall not be 0

no restrictions apply
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bsNumSaocDmxChannels

bsNumSaocDmxObjects

bsDecorrelationMethod

ISO/IEC 23008-9:2022(E)

shall be equal to (numSAOCTransportChannels -
bsNumSaocDmxObjects)

shall be equal to (numSAOCTransportChannels -
bsNumSaocDmxChannels)

no restrictions apply

bsNumSaocObjects no restrictions apply
bsRelatedTo no restrictions apply
bsOIJeIOC no restrictions apply
bsSapcDmxMethod no restrictions apply
bsDuyalMode no restrictions apply
bsBandsLow no restrictions apply
bsDcuFlag shall be 0
bsDcuMandatory shall be 0
bsDcuDynamic shall be 8
bsDcuMode shall be 0
bsDcpParam shall be 0

5.17.2 SAOC3DgetNumChannels()

No restrictions are applicable to this bitstream element.

5.17.3 SAOC3DExtensionConfig()

No restrictions are applicabletp'this bitstream element.

5.17.4 SAOC3DExtensionConfigData()

No restrictions are.applicable to this bitstream element.

5.17.

The §
speci

5.18

5.18.

bsIndependencyFlag

bsDc
bsDc

bsDc

5 SAOCExtensionConfig()

fied’in ISO/IEC 23003-2.

AOCExXtensionConfig() bitstream structure and all sub bitstream structures shall be

restricted as

SAOC 3D frame

1 Saoc3DFrame()

uDynamicUpdate

uMode no restrictions apply

uParam no restrictions apply

© ISO/IEC 2022 - All rights reserved

no restrictions apply

shall be 1 if usacIndependencyFlag == 1
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5.18.2 SAOC3DFraminglnfo()

bsFramingType

bsNumPara

mSets

bsParamsSlot

5.18.3 EcDataSaoc()

no restrictions apply
no restrictions apply

no restrictions apply

The SAOCExtensionConfig() bitstream structure and all sub bitstream structures shall be restricted as

specified in

5.18.4 Byte

The SAOCEx
specified in

5.18.5 SAO

No restrictid

5.18.6 SAO

No restrictid

5.18.7 SAO

The SAOCEx
specified in

SU/IELU 250U5-2.

Align()

SO/IEC 23003-2.

C3DExtensionFrame()

C3DExtensionFrameData()

CExtensionFrame()

SO/IEC 23003-2.

ns are applicable to this bitstream element.

ns are applicable to this bitstream element.

tensionConfig() bitstream structure and all sub bitstream structures shalbbe restricted as

LensionConfig() bitstream structure and-all sub bitstream structures shall be restricted as

5.18.8 HOAConfig()
HoaOrder shall NOT have values [30, ..., 38]
IsScreenRelative no restrictions apply
UsesNfc no restrictions apply
NfcReferen¢eDistance no restrictions apply
5.18.9 HOADecoderConfig()
MinAmbHoaOrder shall be smaller than or equal to min(ffloor(
JnumHOATransportChannels -1), HoaOrder)
shall be according to ISO/IEC 23008-3:2019, Table 14
SingleLayer no restrictions apply
codedLayerCh shall be smaller than NumOfAdditionalCoders

CodedSpatiallnterpolationTime

SpatiallnterpolationMethod

CodedVVecLength

26

shall be coded according to ISO/IEC 23008-3:2019,
Table 209

no restrictions apply

shall NOT be 3
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MaxGainCorrAmpExp

HOAFrameLengthIndicator

DiffOrder

NumVVecVqElementsBits

ISO/IEC 23008-9:2022(E)

no restrictions apply

shall NOT be 3 according to ISO/IEC 23008-3:2019,
Table 208

the value of DiffOrder shall not result in a Max-
HoaOrderToBeTransmitted > HOAOrder. DiffOrder
< HOAOrder - MinAmbHoaOrder

restricted to values [0..7]

U ClLifiD
serprasesnirtoecory

5.18.10HOAEnhConfig()

Layerldx

5.18.11HOADecoderEnhConfig ()

MaxNoOfDirSigsForPrediction
NoOfBitsPerScalefactor
PredSubbandsldx
bsNumOfPredSubbands
FirstSBRSubbandldx
MaxNumOfPredDirsLog2
MaxNumOfPredDirsPerBand
DirGridTableldx

ParSpbbandTableldx

bsNumOfParSubbands
LastFirstOrderSubbandIdx

UseRealCoeffsPerParSubband

5.18.12getSubbandWidths ()

daad b 1
ITU TTOLIICLIVULILIS (Jl.ll.lly

shall be [0, ..., NumLayers 1]}

no restrictions\apply
no restrictions apply
no restrictions apply
@ restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
shall NOT be 3

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

CodedBwFirstBand
bw_diff

5.19 HOA frame
5.19.1 HOAFrame()

hoalndependencyFlag

5.19.2 HOAEnhFrame ()

no restrictions apply

no restrictions apply

shall be 1 if usacIndependencyFlag == 1

No restrictions are applicable to this bitstream element.

© ISO/IEC 2022 - All rights reserved
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5.19.3 ChannelSidelnfoData()

ChannelType shall be coded according to ISO/IEC 23008-3:2019,
Table 195

ActiveDirslds shallbe [0, ..., 900] according to ISO/IEC 23008-3:2019,
Table F.9

NewChannelTypeOne no restrictions apply

NbitsQ i{}l.oa}\n(liegend?ncryf!qg ==1 then the two MSBs of
NbitsQ-shattnotbe-66-birrary

Codebkldx shallNOT be 4,5, 6

CbFlag no restrictions apply

bA no restrictions apply

bB no restrictions apply

uintC no restrictions apply,

PFlag no restrictions apply

CbFlag no restrictiofrs apply

5.19.4 AddAmbHoalnfoChannel()

AmbCoeffTransitionState shall NOT be 3
CodedAmb((oeffldx shall be smaller than MaxNumAddActiveAmb(oeffs
AmbCoeffldxTransition no restrictions apply

5.19.5 HOAGainCorrectionData()

GainCorrPrevAmpExp no restrictions apply
CodedGain(orrectionExp no restrictions apply
GainCorrectionException no restrictions apply

5.19.6 VVe¢torData()

Vvecldx shall be smaller than dependent on
or equal to
Codebkldx [HoaOrder
899 0 N/A
33 1,2 N/A
63 3 N/A
31 7 =
(HoaOrder + 1)2-1 |7 4
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SgnVal
Weightldx
VecVal
huffVal

intAddVal

no restrictions apply
no restrictions apply

no restrictions apply

ISO/IEC 23008-9:2022(E)

shall be Huffman-coded according to ISO/IEC 23008-

3:2019, Tables F.15 - F.24

no restrictions apply

5.19.7 HOAPredictionInio()

PSPreedictionActive
KindDfCodedPredlds

NumActivePredlds

Pred|lds
ActivePred
PredDirSiglds

PredGains

5.19.8 HOADirectionalPredictionInfo()

UseDlirectionalPrediction
KeepPreviousPredDirsFlag
NumpPfGlobalPredDirs

GlobalPredDirslds
KeepPreviousDirPredMatrixFlag
UseHuffmanCodingDiffAngle
DirldActive

RelDjrGrididx

5.19 readDirPredDiffValues()

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions dpply
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

no restrictions apply

DecodedMagDiff

DecodedAngleDiff
5.19.10HOAParInfo ()

UsePar
KeepPreviousParMatrixFlag

ParDecorrSigsSelectionTableldx

© ISO/IEC 2022 - All rights reserved

no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply

no restrictions apply
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UseReducedNoOfUpmixSigs
UseParUpmixSig
UseParHuffmanCodingDiffAbs

UseParHuffmanCodingDiffAngle
5.19.11readParDiffValues ()

HuffmanCodedParMagDiff

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

shall be Huffman-coded according to ISO/IEC 23008-

HuffmanCofledRealParMagDiff

runLength(odedVal
CodedParMpgDiff
runLength(odedVal
HuffCodedRarAngleDiff

CodedParAngleDiff

3:2019, Table F.37

shall be Huffman-coded according to ISO/IEC 2
3:2019, Table F.38

no restrictions apply
no restrictions apply
no restrictions apply

shall be Huffman-caded according to ISO/IEC 2
3:2019, Table F,.39

no restrictions apply

5.20 FMT ¢onverter frame, FormatConverterFrame()

rendering3DType

no'restrictions apply

5.21 Multi;channel coding tool config, MCTConfig ()

mctChanMgsk

5.22 Multi;channel codingtool frame
5.22.1 MultichannelCodingBoxRotation ()

channelPairIndex

the number of all non-zero entries in mctChanM
shall be greater than or equal to 2

shall have a value between and including
nMCTChannels-(nMCTChannels-1)/2-1,

8008-

8008-

ask(]

and

hasMctMask
hasBandwiseAngles
isMCTShort
numMaskBands

mctMask

30

with nMCTChannels = number of all non-zero entries

in mctChanMasK[]

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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mct_delta_time mct_delta_time shall be 0 if MCTSignalingType of
the previous and the current frame changes between
one of the following values: 0 and 1, 0 and 3, 1 and 2,
or 2 and 3 (and vice versa)

hcod_angle no restrictions apply
5.22.2 MultichannelCodingBoxPrediction ()

channelPairIndex shall have a value between and including 0 and
wMETChannels nMCTChannels=1/2=1

with nMCTChannels = number of alknentzero entries

in mctChanMask[]
hasMctMask no restrictions apply
hasBandwiseCoeff no restrictions apply
isMC[T'Short no restrictions apply
numMaskBands no restrictions-apply
mctMask no restrictions apply
pred|dir norestrictions apply
mct_felta_time nmict_delta_time shall be 0 if MCTSignglingType of

the previous and the current frame changes between
one of the following values: 0 and 1, 0 and 3, 1 and 2,
or 2 and 3 (and vice versa)

hcod| sf no restrictions apply

5.22.83 MultichannelCodingFrame()

MCTSsignalingType no restrictions apply
keep[lree no restrictions apply
numPairs no restrictions apply
hasStereoFilling no restrictions apply

5.23| Tonal component coding configuration, TccConfig ()

tccMode[] shall not be 3

5.24 Tonal component coding frame

5.24.1 General

Conformance test bitstream shall contain tonal component coding frame compressed data stored in
TccGroupOfSegments() as defined in ISO/IEC 23008-3.

Each compressed data shall meet the syntactic and semantic requirements specified in ISO/IEC 23008-3.
5.24.2 TccGroupOfSegments()

© ISO/IEC 2022 - All rights reserved 31
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tccDataPres

ent

numTrajectories

isContinued
segLength

amplQuant

amplTransformCoeffDC

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

with
xTab,

with
cTab,

with
xTab,

with
cTab,

tran-

amplTransiormlndex The corresponding huffWord shall be encoded
the values listed in the Huffman table, huff i q
defined in ISO/IEC 23008-3:2019, Tablé L19

amplTransformCoeffAC The corresponding huffWord shallbe encoded
the values listed in the Huffmatitable, huff 3
defined in ISO/IEC 23008-3:2019, Table 120

amplSgn no restrictions apply

freqQuant no restrictions apply

freqTransflrmCOeffDC no restrictions@pply

freqTransformIndex The corresponding huffWord shall be encoded
the values listed in the Huffman table, huff ig
defined'in ISO/IEC 23008-3:2019, Table 119

freqTransformCoeffAC The corresponding huffWord shall be encoded
the values listed in the Huffman table, huff 3
defined in ISO/IEC 23008-3:2019, Table 120

freqSgn no restrictions apply

5.25 HREP| config, HREPConfig()

extendedGdinRange no restrictions apply

extendedBgtaFactorPrecision no restrictions apply

isHREPActiye no restrictions apply

lastFFTLine lastFFTLine shall be greater than or equal to
sitionWidthLines

transitionWidthLines transitionWidthLines shall be smaller than or equal
to lastFFTLine

defaultBetaFactorldx no restrictions apply

useCommonSettings no restrictions apply

5.26 HREP frame, HREPFrame()

useRawCoding

gainldx

32

no restrictions apply

no restrictions apply
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useDefaultBetaFactorldx no restrictions apply

betaFactorldx no restrictions apply

5.27 ICG config, ICGConfig ()

ICPresent no restrictions apply

ICinCPE no restrictions apply

ICGPreAppliedPresent no restrictions apply

ICGPreAppliedCPE no restrictions apply

5.28|SignalGroupInformation Config, SignalGroupInformation ()

groupPriority no restrictions apply

fixedPosition no restrictions apply

5.29( DownmixMatrix

5.29.1 downmixConfig()

downmixConfigType shall not be 3

passjveDownmixFlag no restrictions apply

phaspAlignStrength no restrictions apply

immersiveDownmixFlag no restrictions apply

5.29.2 DownmixMatrixSet()

downmixIdCount no restrictions apply

dowImixId shall not be 0x00, shall not be 0x7F.
downmixID within one DownmixMatr
be pairwise distinct

dowmmixType shallbe 0 or 1

CICPspeaKkerLayoutldx (downmixType == 0) shall be encoded in accordance with Ch

-9:2022(E)

All values of
ixSet() shall

hnnelConfig-

urationas dnfinnd n IQ”I/IPF 230913

CICPspeakerLayoutldx (downmixType == 1)

bsDownmixMatrixCount

bsNumAssignedGroupIDs

Signal_groupID

DmxMatrixLenBits

5.29.

3 DownmixMatrix()

© ISO/IEC 2022 - All rights reserved

shall be encoded in accordance with ChannelConfig-

uration as defined in ISO/IEC 23091-3
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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equalizerPresent
precisionLevel
maxGain
minGain
isAllSeparable

isSeparable

no restrictions apply
shall not be 3

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

isAllSymmetric
isSymmetric
mixLFEOnlyToLFE
rawCodingCompactMatrix
compactDownmixMatrix
useCompactTemplate
runLGRParam
zeroRunLength
compactDownmixMatrix
fullForAsymmetriclnputs
rawCodinglNonzeros

gainLGRParam

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
nedestrictions apply
no restrictions apply

no restrictions apply

5.29.4 DecpderGainValue()

gainValuelndex no restrictions apply
5.29.5 Rea@Range()

range no restrictions apply
rangeExtra no restrictions apply

5.29.6 EqualizerConfig()

numEqualizers no restrictions apply
eqPrecisionLevel no restrictions apply
eqExtendedRange no restrictions apply
numsSections no restrictions apply
gFactorIndex no restrictions apply
gFactorExtra no restrictions apply
34 © ISO/IEC 2022 - All rights reserved
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centerGainlndex
scalingGainlndex

hasEqualizer
5.30 Loudness info

5.30.1 mpegh3daLoudnessinfoSet()

ISO/IEC 23008

no restrictions apply
no restrictions apply

no restrictions apply

-9:2022(E)

loud]:esaiufuCuuut
loudnessinfoType

mae_[grouplD

mae_[groupPresetID

loudnessinfoAlbumPresent
loudnessinfoAlbumCount

loudnessinfoSetExtensionPresent

5.30.2 loudnessinfo()

The uniDrcGainExtension() bitstream structuréshallberestricted as specified in ISO/IEC 23

Claude 9.

5.30.3 loudnessIinfoSetExtension()

The uniDrcGainExtension() bitstréam structure shall be restricted as specifiedin ISO/IEC 23

Claugde 9.
5.31| Audioscene info

5.31.1 mae_AudieScenelnfo

mae lisMainStream

mae_|audieSceneIlnfolDPresent

TIO TEStrictions apply
no restrictions apply

shall match the mae_grouplD value
mae_GroupDefinition() strueture

shall match the mae_gtrpupPresetID valu
mae_GroupPresetDefinition() structur

no restrictions\apply
no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply

of a present

e of a present
e

003-4:2020,

003-4:2020,

mae_audioScenelnfolD
mae_numGroups
mae_numSwitchGroups
mae_numGroupPresets
mae_bsMetaDataElementIDoffset

mae_metaDataElementIDmaxAvail

5.31.2 mae_Data()

© ISO/IEC 2022 - All rights reserved

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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mae_numDataSets

mae_dataType

mae_dataLength

tmp

5.31.3 mae_GroupDefinition()

no restrictions apply
each data type shall only occur once at most
no restrictions apply

no restrictions apply

mae_grouplD shall not be the same value for different groups
mae_allow(QnOff no restrictions apply
mae_defaulfOnOff no restrictions apply

mae_allowH

mae_intera

mae_intera

mae_intera

mae_intera

mae_intera

mae_intera

mae_allow(

mae_intera

mae_intera

ositionInteractivity

ctivityMinAzOffset

ctivityMaxAzOffset

ctivityMinElOffset

ctivityMaxElOffset

ctivityMinDistFactor

CtivityMaxDistFactor

ainInteractivity

CtivityMinGain

ctivityMaxGain

shall be identical for groups contained in the
switch group

shall be identical for groups contained in the
switch group

shall be identical\for groups contained in the
switch group

shall be identical for groups contained in the
switch group

shall\be identical for groups contained in the
switch group

shall be identical for groups contained in the
switch group

shall be identical for groups contained in the
switch group

shall be identical for groups contained in the
switch group

shall be identical for groups contained in the
switch group

shall be identical for groups contained in the
switch group

same

same

same

same

same

same

same

same

same

same

mae_bsGroupNumMembers

mae_hasConjunctMembers

mae_startlD

mae_metaD

5.31.4 mae_SwitchGroupDefinition()

ataElementID

mae_switchGrouplD

36

No restrictions apply
no restrictions apply

no restrictions apply

groups that are part of switch groups shall consist

of one or multiple complete signalGroups

shall not be the same value for different switch groups
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mae_switchGroupAllowOnOff
mae_switchGroupDefaultOnOff
mae_bsSwitchGroupNumMembers

mae_switchGroupMemberID

mae_switchGroupDefaultGroupID

ISO/IEC 23008-9:2022(E)

no restrictions apply
no restrictions apply

no restrictions apply

shall only reference groups which have a value of

mae_allowOnOff of 1

no restrictions apply

5.31.p mae_Description()

mae_bsNumDescriptionBlocks

mae _descriptionGroupID

mae JdescriptionSwitchGroupID

mae [descriptionGroupPresetID

mae_bsNumDescLanguages

mae |bsDescriptionLanguage

mae |bsDescriptionDataLength

mae |descriptionData
5.31.6 mae_ContentData()

mae_bsNumContentDataBlocks

mae_JContentDataGroupID

mae |contentKind

mae (hasContentLanguage

mae_contentLanguage

5.31.7.“mae_CompositePair()

no restrictions apply

shall only address values of/mae_gro
the most

shall only address.values of mae_sw
once at the most,

shall only address values of mae_groupF
at the most

no restrictions apply
ne restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

ipID once at

itchGrouplID

resetID once

mae_bsNumCompositePairs

mae_CompositeElementID

5.31.8 mae_GroupPresetDefinition()

mae_groupPresetID

mae_groupPresetKind

mae_bsGroupPresetNumConditions

© ISO/IEC 2022 - All rights reserved

no restrictions apply

no restrictions apply

shall not be the same value for different presets

no restrictions apply

no restrictions apply
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mae_groupPresetReferencelD

shall only reference groups or switch groups which
have a value of mae_allowOnOff of 1 or mae_switch-

GroupAllowOnOff of 1, respectively

not more than one condition shall be defined for a

group

not more than one condition shall be defined for a

switch group

not more than one condition shall be defined for

mae_groupPresetConditionOnOff

mae_groupPresetDisableGainInteractivity

mae_groupPresetGainFlag

mae_groupPresetGain

mae_groupPresetDisablePositionInteractivity

mae_groupPresetPositionFlag

mae_groupPresetAzOffset
mae_groupPresetElOffset

mae_groupPresetDistFactor
5.31.9 mae ProductionScreenSizeData()

hasNonStandardScreenSize

bsScreenSizeAz

bsScreenSizéTopEl

TTOUPS WHICIT are part of the Sare SWitCT gr

for a group which is part of a switch gréupn
dition shall be defined if a condition{forthe s
group is already defined

no restrictions apply

shall be 1 if mae_allowGdinInteractivity of th
erenced group is 0

shall be 0 if mae_alowGainInteractivity of th
erenced group is 0

no restrictions apply

shall be 1 if mae_allowPositionInteractivity
reférehced group is 0

shall be 0 if mae_allowPositionInteractivity
referenced group is 0

no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply

up

con-
witch

e ref-

e ref-

bf the

bf the

no restrictions apply

bsScreenSizeBottomEl
5.31.10mae_LoudnessCompensationData ()

mae_loudnessCompGroupLoudnessPresent
mae_bsLoudnessCompGroupLoudness
mae_loudnessCompDefaultParamsPresent

mae_loudnessCompDefaultincludeGroup

38

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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mae_loudnessCompDefaultMinMaxGainPresent no restrictions apply

mae_bsLoudnessCompDefaultMinGain
mae_bsLoudnessCompDefaultMaxGain
mae_loudnessCompPresetParamsPresent

mae_loudnessCompPresetincludeGroup

mae_loudnessCompPresetMinMaxGainPresent

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

mae_|bsLoudnessCompPresetMinGain

mae_|bsLoudnessCompPresetMaxGain

no restrictions apply

no restrictions apply

5.31.11mae_ProductionScreenSizeDataExtension()

mae_|overwriteProductionScreenSizeData
bsScreenSizeLeftAz
bsScreenSizeRightAz

mae |[NumPresetProductionScreens
mae _[productionScreenGroupPresetID
mae_hasNonStandardScreenSize
isCenteredinAzimuth

bsScreenSizeAz

bsScreenSizeLeftAz
bsScreenSizeRightAz
bsScreenSizeTopEl

bsScreenSizeBottomEI

5.31./12mae_GroupPresetDefinitionExtension()

mae_hasSwitchGroupConditions

no restrictions apply
no restrictions\apply
no restrictions apply
no restrictions apply
10 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

mae_isswitchtGroupondition

mae_hasDownmixIldGroupPresetExtensions

mae_numDownmixIdGroupPresetExtensions

mae_groupPresetDownmixId
mae_bsGroupPresetNumConditions

mae_isSwitchGroupCondition

NO restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

ISO/IEC 23008-9:2022(E)

mae_groupPresetSwitchGroupID shall only reference switch groups which have a

value of mae_switchGroupAllowOnOff of 1
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mae_groupPresetGrouplD

not more than one condition shall be defined for a
switch group

shall only reference groups which have a value of
mae_allowOnOff of 1

not more than one condition shall be defined for a
group

not more than one condition shall be defined for
groups which are part of the same switch group

mae_groupPresetConditionOnOff

mae_groupPresetDisableGainInteractivity

mae_groupPresetGainFlag

mae_groupPresetGain

mae_groupPresetDisablePositionInteractivity

mae_groupPresetPositionFlag

mae_groupPresetAzOffset

for a group which is part of a switch group 1’1(]) con-
dition shall be defined if a condition for(the switch
group is already defined

no restrictions apply

shall be 1 if mae_allowGainThteractivity of the ref-
erenced group is 0

shall be 0 if mae_allowGainInteractivity of the ref-
erenced group is 0

no restrictions.apply

shall be 1'if mae_allowPositionInteractivity of the

referenced group is 0

shall be 0 if mae_allowPositionInteractivity of the

referenced group is 0

no restrictions apply

mae_groupPresetElOffset no restrictions apply
mae_groupPresetDistFactor no restrictions apply
5.31.13ma¢ DrcUserInterfacélnfo()

version no restrictions apply
bsNumTargetLoudnéssConditions no restrictions apply
bsTargetLondnessValueUpper no restrictions apply
drcSetEffectAvailable no restrictions apply

5.32 HOA matrix

5.32.1 HoaRenderingMatrixSet()

numOfHoaRenderingMatrices

HoaRenderingMatrixId

CICPSpeakerLayoutldx

40

no restrictions apply
no restrictions apply

shall be encoded in accordance with ChannelConfig-
uration as defined in ISO/IEC 23091-3
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HoaMatrixLenBits

5.32.2 HoaRenderingMatrix()
precisionLevel

isNormalized

gainLimitPerHoaOrder

maxGain

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

minGain

isFullMatrix
first$parseOrder
hasLfeRendering

numPairs
zerothOrderAlwaysPositive
isAllyalueSymmetric
isAnyValueSymmetric
boolYal (valueSymmetricPairs)
isAllpignSymmetric
isAnySignSymmetric

boolVal (signSymmetricPairs)
isAllfignSymmetric
isAnySignSymmetric

boolYal (signSymmietricPairs)

hasVprticalCoef

5.32.3 DecoderHoaMatrixData()

no restrictions apply

no restrictions apply

shall be smaller than or.equal to maxH

no restrictions apply
no restrictionsapply
no restrictions apply
no restrictions apply
no réstrictions 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

hasValue

signVal

5.32.4 DecoderHoaGainValue()

7O Testrictions apply

no restrictions apply

No restrictions are applicable to this bitstream element.

5.33 CompatibleProfileLevelSet()

bsNumCompatibleSets

reserved

© ISO/IEC 2022 - All rights reserved

no restrictions apply
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oaOrder
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CompatibleSetindication no restrictions apply
5.34 Restrictions depending on profiles and levels

5.34.1 General

Depending on the profile and level associated with the MPEG-H 3DA bitstream, further restriction may
apply.

5.34.2 Low complexity profile

5.34.2.1 General

Additional t¢ the restrictions specified in this document, all MPEG-H bitstreams which claim to camply
to the low ¢omplexity profile, shall fulfil the profile restrictions defined in ISO/IEE;23008-31{2019,
4.8.2.2.

5.34.2.2 mpegh3daConfig()

The variablgs usacSamplingFrequencylndex, usacSamplingFrequency and coreSbrFrameLength|ndex
shall be encqded with a value specified in Table 5.

Table 5 — Specification of mpegh3daC€onfig()

. . Level
Restriction applies to
1 2 3 4 5
0x03 - 0x08, | 0x03 - 0x08, | 0x03 - 0x08, | 0x03 - 0x08, 0x00 - 0x(8,
usacSamplipgFrequencylndex
0x1f OxIf 0x1f 0x1f 0x1f
usacSamblingFrequenc 29400, 29400, 29400, 29400, 58800, 294{00,

prngrrequency 14700 14700 14700 14700 14700

coreSbrFrameLengthIndex 1 1 1 1 1

5.34.2.3 mpegh3daDecoderConfig()

The variabl¢ elementLengthPresent shall be 1, if the Configuration Extension type ID_CONFIG_
EXT_AUDIOYCENE_INFO exists’ and the value mae_numSwitchGroups in bitstream structure [mae_
AudioScenelnfo() is largerithan 0.

5.34.2.4 Mpegh3daChannelPairElementConfig()

The variable qeelndex shall be 0.

5.34.2.5 mpegh3daCoreConfig()
The variable tw_mdct shall be 0.

In case igfStartIndex signals an audio frequency higher than 8 kHz, igfUseEnf shall be 0.

5.34.2.6 StereoCoreToollnfo()

If the independent noise filling (INF) of the intelligent gap filling (IGF) is activated (i.e. if igfUseEnf==1),
then the complex prediction tool shall be restricted to real-only prediction, i.e. complex_coef shall be 0.

If stereo filling is activated (i.e. if stereo_filling==1), then the complex prediction tool shall be restricted
to real-only prediction, i.e. complex_coef shall be 0.
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5.34.2.7 MultichannelCodingFrame()

The variable numPairs shall be encoded with a value specified in Table 6.

Table 6 — Specification of numPairs in MultichannelCodingFrame()

L . Level
Restriction applies to
1 2 3 4 5
numPairs <=5 <=9 <=16 <=28 <=28

5.34. ROLL

The vialue usacExtElementPresent for extension payload type ID_EXT_ELE_AUDIOPREROLL shall be 1
at mgximum once per 0.5 seconds of audio data.

5.34.2.9 AudioPreRoll()

The value numPreRollFrames shall be encoded with 0 or 1.

5.34.2.10 mpegh3daUniDrcConfig()

The |value drcCoefficientsUniDrcCount shall be encoded?with a value not larger than 4.
The [value drcInstructionsUniDrcCount shall be encoded with a value specified [in Table 7.
loudnessinfoSetPresent shall be encoded with a value af 0.

Table 7 — Specification of drcInstructionUniDrcCount in mpegh3daUniDrcConfig()

Lo . Level
Restriction applies to
1 2 3 73 5
drclnpstructionsUniDrcCount <=16 <=16 <=32 <3#32 <=32

5.342.11 drcCoefficientsUniDrc()

The vyalues drcFrameSizePresent and timeDeltaMinPresent shall be encoded with 0. The value for
gainlinterpolationType shall-be encoded with 1. The value bandCount shall be encoded jwith a value
specified in Table 8.

Tableé 8 — Specification of bandCount in drcCoefficientsUniDrc()

Level
1 2 3 i 5

bandCount <=2 <=4 <=4 <E4 <=4
[
5.34.2.12 drcInstructionsUniDrc()

Restriction applies to

The value dependsOnDrcSetPresent shall be encoded with 0 if downmixId is equal to 0. Additionally,
bsSequencelndex shall be unique in simultaneously applied DRC sets except for bsSequencelndex
equal to 0. bsSequencelndex shall be identical for all channels if downmixId is not equal to 0.

5.34.2.13 ObjectMetadataConfig() in extension config type ID_EXT_ELE_OB]J_METADATA

The value lowDelayMetadataCoding shall be encoded with 1. The variable frameLength shall be
encoded with 3, 7 or 15.

5.34.2.14 HOAConfig()
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HoaOrder

shall be encoded as defined in Table 9

Table 9 — Restrictions for HoaOrder

o . Level
Restriction applies to HoaOrder
1 2 3
in case UsesNfc == 0 <=2 <=4 <=6 <=6 <=
in case UsesNfc==1 N/A <=1 <=2 <=3 =

UsesNfc shall be encoded as defined in Table 10
Table 10 — Restrictions for UsesNfc
Level
Restriction applies to

1 2 3 4 5

UsesNfc 0 norestrictions

There shall nof be more than one occurrence of UsesNfc == 1 in signal groups of type SignalGroupTypeHOA.

5.34.2.15 HOADecoderConfig()

HOAFrameLpngthlIndicator shall depbe 3
NOTE The value of this bitstream syntax el¢gment
Has no effect in LC Profile, because the oytput-
FrameLength of the core decoder is always{ 1024
(see ISO/IEC 23008-3:2019, Table 208)

UsePhaseShiftDecorr shall not be 1

5.34.2.16 HOADecoderEnhConfig(}

MaxNoOfDigSigsForPrediction shall be encoded according to Table 11

Table 11 —Restrictions for bsMaxNoOfDirSigsForPrediction
Level
Restriction applies to
1 2 3 4 5
bsMaxNoOfDirSigsForPrediction <=1 <=2 no restrictions

PredSubbandsldx shall be 0

ParSubbandTableldx shall be 0

5.34.2.17 mae_AudioScenelnfo()

The values mae_numGroups, mae_numSwitchGroups and mae_numGroupPresets shall be encoded
with a value specified in Table 12.

44

© ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=4fad681ca6009a7d60fad2667e74bb4b

ISO/IEC 23008-9:2022(E)

Table 12 — Specification of mae_AudioScenelnfo()

L . Level
Restriction applies to
1 2 3 4 5
mae_numGroups <=5 <=9 <=16 <=28 <=28
mae_numSwitchGroups <=2 <=4 <=8 <=14 <=14
mae_numGroupPresets <=4 <=4 <=8 <=16 <=31

5.34.2.18 mae_GroupPresetDefinition()

The vatue Tmae_bsGroupPresetNumconditions siratt be encoded withra vatue speciftedin Table 13.

Table 13 — Specification of mae_bsGroupPresetNumConditions in'mae_
GroupPresetDefinition()

L . Level
Restriction applies to
1 2 3 4 5
mae |bsGroupPresetNumConditions <5 <9 <16 <16 <16

5.34.2.19 mae_Description()

The yalues mae_bsNumDescLanguages and mae_bsDescriptionDataLength shall be enfoded with a
valug specified in Table 14.

Table 14 — Specification of mae_Description()

L . Level
Restriction applies to
1 2 3 4 5
mae |bsNumDescLanguages <4 <4 <4 <8 <16
mae |bsDescriptionDataLength <256 <256 <256 <256 <256

5.34.2.20 mae_GroupPresetDefinitionExtension()

The value mae_numDownmixIldGroupPresetExtensions shall be encoded with a value specified in
Table 15.

Table 15 — Specification of mae_numDownmixIdGroupPresentExtensions in mae_
GroupPresetDefinitionExtension()

Level

1 2 3 4 5
<=16 | <=31

Restriction applies to

mae numDownmixId Crnnppres,eﬂ-'«'vfpn sions | <=4 =4 | <=8

5.34.2.21 downmixConfig()
phaseAlignStrength shall be 0

5.34.2.22 EnhancedObjectMetadataConfig
If spread|o] or spread_width]|o] of a given object o is not 0, then divergence[o] shall be 0.

If divergence[o] of a given object o is not 0, then spread|o] shall be 0 (in case of uniform spread) and
spread_width[o] shall be 0 (in case of non-uniform spread).
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6.1 Characteristics and test procedure

Characteristics of the decoder interfaces specify the constraints that are applicable to the interface
parameters which are provided to the decoder. These syntactic and semantic constraints may, for
example, restrict the range or the values of parameters that are provided directly or indirectly to the

decoder.

Each MPEG-H 3DA audio decoder interface shall meet the syntactic and semantic requirements
specified in this document. The present clause defines the conformance criteria that shall be fulfilled

by compliant decoder interface implementations. These criteria are specified for the syntactic eley
r interface. For interfaces, which can also be realised as part of a bitstream (such"z
user interaction) the same constraints apply.

of the deco
interface for]

For each int
To verify wh
each test th
conditions i

6.2 Intert

6.2.1 mp¢g

| which the test can be applied.
ace for local setup information

gh3daLocalSetupInformation()

bsRenderinjgType

bsNumWIR

WirelD

hasLocalSc
6.2.2 Lou

bsNumLoud
hasLoudspe
hasLoudspe
useTrackin

hasKnownH

Eoutputs

feenSizelnformation
IspeakerRendering()

speakers
akerDistance
akerCalibrationGain
cMode

osition

erface a set of semantic tests to be performed on the interface parameters-is desci
ether the syntax is correct is straightforward and therefore not defined>)herein afte
e condition or conditions that shall be satisfied are given, as well a§’the prerequisif

no restri€etions apply

shall.hot be larger than (numAudioChannels

mAudioObjects)
no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

hents
s the

ribed.
r. For
es or

+ nu-

loudspeake
loudspeake

loudspeake

rAzimuth
rElevation

rDistance

loudspeakerCalibrationGain

externalDistanceCompensation
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no restrictions apply
no restrictions apply
shall not be 0

no restrictions apply

no restrictions apply
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6.2.3 BinauralRendering()

No specific restrictions apply to the elements of BinauralRendering() and its further referenced
bitstream elements, such as: BinauralFirData(), FdBinauralRendererParam(), VoffBrirParam(),
SfrBrirParam(), QtdlBrirParam(), TdBinauralRendererParam().

6.2.4 LocalScreenSizelnformation()

isCenteredInAzimuth no restrictions apply
bsLocalScreenSizeAz no restrictions apply
bsLofralScreenSizeLeftAz no restrictions apply
bsLofralScreenSizeRightAz no restrictions apply
hasLpcalScreenElevationlnformation no restrictions apply
bsLogalScreenSizeTopEl no restrictions apply
bsLofalScreenSizeBottomEl no restrictions.apply

6.3 |Interface for user interaction

6.3.1 mpegh3daElementinteraction()

ei_InteractionSignatureDataLength no restrictions apply
ei_InteractionSignatureDataType no restrictions apply
ei_InteractionSignatureData no restrictions apply
hasLpcalZoomAreaSize no restrictions apply

6.3.2| ElementInteractionData ()

ei_interactionMode in case mae_numGroupPresets equals zefro ei_interac-
tionMode shall be zero, otherwise ei_intgractionMode
shall be one

ei_nymGroups shall be the same number as mae_num[Groups

ei_groupPresetID shall contain a valid preset ID (ID of a preset defined
in the bitstream)

6.3.3 ei_GrouplnteractivityStatus ()

ei_grouplD shall contain a valid groupID (ID of a group defined
in the bitstream)

ei_onOff no restrictions apply

ei_routeToWIRE no restrictions apply

routeToWirelD no restrictions apply

ei_changePosition shall be 1 if the value mae_allowPositionInteractivity

of the corresponding group equals 1
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ei_azOffset no restrictions apply
ei_elOffset no restrictions apply
ei_distFact no restrictions apply
ei_changeGain shall be set to 1 if the value mae_allowGainInterac-

tivity of the corresponding group equals 1

ei_gain no restrictions apply

6.3.4 Loc(]u,oomAreablzeU

bsZoomAz(enter no restrictions apply
bsZoomAz no restrictions apply
bsZoomEICenter no restrictions apply
bsZoomEl no restrictions apply

6.4 Interface for loudness normalization and dynamic range centrol

The uniDrclphterface() bitstream structure and all sub-structures’shall be restricted as specified in
ISO/IEC 230p3-4:2020, Clause 9.

6.5 Interface for scene displacement data, mpegh3daSceneDisplacementData()

sd_yaw no-restrictions apply
sd_pitch no restrictions apply
sd_roll no restrictions apply

6.6 Interface for positional scene displacement data,
mpegh3daPositionalSceneDjisplacementData()

sd_azimuth no restrictions apply

sd_elevatio

=]

no restrictions apply

sd_radius no restrictions apply

7 MPEG-H3Daudiedecodeys——mmmmm—————————————

7.1 General

The set of conformance test conditions described in this document shall be applied to verify that a given
MPEG-H 3DA decoder implementation complies with this document. Test conditions are designed to
test each tool in isolation and thus, determine the requirements for the corresponding conformance
criteria. However, some tools show interactions and dependencies. To cover such dependencies, test
cases are defined that can be composed of one or more test conditions.

Every conformance test case results in one or more conformance test sequences. One line in the
spreadsheet accessible at https://standards.iso.org/iso-iec/23008/-9/ed-2/en represents one
conformance test sequence. The tool or tool combination tested by a given test sequence can be deduced
from its filename, as it follows the nomenclature defined in 4.3.2.
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To claim conformance for the MPEG-H 3DA LC Profile, the output of the implementation under test
shall meet the conformance test criteria against the reference waveform by applying the appropriate
conformance test tools. The required conformance test tools as well as the conformance test criteria of
each conformance test sequence are listed in the spreadsheet accessible at https://standards.iso.org/

iso-ie

¢/23008/-9/ed-2/en. All conformance test tools are defined in 4.3.3.

If a test case defines default behaviour, this should be fulfilled by all conformance test sequences if not
specified different explicitly. For example, default behaviour for a tool can be that it is switched off.

The frequency of occurrence for independent frames (frames with usacIlndependencyFlag == 1)

shoul

d be at least once every 50 frames in each conformance test bitstream.

If not
chose
shall

The @

7.2

7.2.1

7.2.1
This

groups, reference layouts, speaker configurations, signals of channels, objects, SAOC, |

defin

7.2.1

otherwise specified, the audio signal representation shall not leave the allowed value
n data representation at any point in the decoder processing chain. In other words;
occur at any point in the decoder processing chain.

onformance test sequences can be found at https://standards.iso.org/iso4ec/23008/

range of the
ho "clipping”

9/ed-2/en.

Basic conformance test conditions
Element configuration test condition

1 General

test condition shall be applied to verify the proper/decoder behaviour in case of s

itions for SCE, CPE and LFE.

2 Test sequences

The
sho

definpd in Table 17. Additionally the 3daC_ElemConfldx defines the Signalgroups and theiy
SigndlGroupType is SignalGroupTypeChannels, it can be either the reference Layout ("’
SpeakerConfldx, which is defined in Table 17. If the signalGroupType is SignalGroupTyp¢
specified with Obj<numOfChahnels>. If the signalGroupType is SignalGroupTypeHOA, if

with
ID_US
Elem

est bitstream shall contain the configuration which is given by a specific 3daC_Ele
in Table 16. This specifies a reference Layout, which shall be one of the 3daC_Spe

Hoa<numOfChannels>.-Also the 3daC_ElemConfldx specifies the order of the usacE
AC_SCE, ID_USAE.CPE, ID_USAC_LFE. Please note that there might be some I
bnts added, which-are not defined in this test case.

Table 16 — 3daC_ElemConfldx for conformance

everal signal
{0OA and the

mConfldx as
akerConfldx
order. If the
) or a 3daC_
rObject, it is
is specified
ementTypes
D_USAC_EXT

3¢aC_Elem Reference layout Signalgroups Core coder elements with qrder in the
Confldx (defined by 3daC_ (defined by 3daC_ element loop in mpeghSdlerame()
SpeakerConfldx) SpeakerConfldx)
Co 0 r 16 x SCE
C1 1 r SCE
C2 2 r CPE
C6 6 r CPE - SCE -LFE - CPE
C19 19 r CPE - SCE -LFE - CPE - CPE -CPE - CPE
C100 6 r 6 x SCE
€102 6 Two signal groups: 6 x SCE - CPE
I, 2
C103 2 Two signal groups: 2 x CPE
LT
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Table 16 (continued)

3daC_Elem Reference layout Signalgroups Core coder elements with order in the
Confldx (defined by 3daC_ (defined by 3daC_ element loop in mpegh3daFrame()
SpeakerConfldx) SpeakerConfldx)
C104 104 r CPE - SCE - CPE - CPE - CPE
01 6 Obj<1> SCE
09 6 Obj<9> 9 x SCE
020 19 Obj<20> 20 x SCE
024 19 Obj<24> 24 x SCE
H1 6 Hoa<1> SCE
H4 6 Hoa<4> 4 x SCE
H8 6 Hoa<8> 8 x SCE
H9 6 Hoa<9> 9 x SCE
H16 6 Hoa<16> 16 x SCE
M1 6 Three signal groups:  |SCE - CPE -LFE - GRE+~
r, Obj<2>, Hoa<8> 823 :: ggg -

Table 17 — 3daC_SpeakerConfldx for conformance

3daC_SpeakerConfldx Description
0 speakerLayoutType ==
numSpeakers = 16
1 speakerLayoutType ==
CICPSpeakerLayoutldx=1
2 speakerLayoutType ==
CICPSpeakerLayoutldx=2
6 speakerLayoutType ==
CICRSpeakerLayoutldx=6
7 speakerLayoutType ==
€ICPSpeakerLayoutldx=7
15 speakerLayoutType ==
CICPSpeakerLayoutldx=15
16 speakerLayoutType ==
CICPSpeakerLayoutldx=16
19 speakerLayoutType ==
CICPSpeakerLayoutldx=19
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Table 17 (continued)

3daC_SpeakerConfldx Description

104 speakerLayoutType == 1
numSpeakers =9
CICPSpeakerldx[0
CICPSpeakerldx[1
CICPSpeakerldx[2
CICPSpeakerldx[3
CICPSpeakerldx[4] =
CICPSpeakerldx[5] =17
CICPSpeakerldx[6] = 18
CICPSpeakerldx[7] = 30
CICPSpeakerldx[8] = 31

_—

—_

=2
0
=1
4
5

7.2.2| Sampling rate

7.2.2]1 General

This [test condition shall be applied to verify the proper‘decoder behaviour for differgnt sampling
frequencies.

7.2.212 Test sequences

The fest bitstream shall contain the configuration which is given by a specific 3daC_§ampFreqldx
defingpd in Table 18.

Table 18 — 3daC_SampFreqldx for conformance

3daC_SampFreqldx Description Corresponding samplling
frequency as defined in
ISO/IEC 23003-3
Hz
0 usacSamplingFrequencylndex=0x0 96 000
1 usacSamplingFrequencylndex=0x1 88200
2 usacSamplingFrequencylndex=0x2 64 000
3 usacSamplingFrequencylndex=0x3 48 000
4 usacSamplingFrequencylndex=0x4 44100
5 usacSamplingFrequencylndex=0x5 32000
6 usacSamplingFrequencylndex=0x6 24000
7 usacSamplingFrequencylndex=0x7 22 050
8 usacSamplingFrequencylndex=0x8 16 000
usacSamplingFrequencylndex=0x1F
37 plingkreq y N/A
usacSamplingFrequency=14700
usacSamplingFrequencylndex=0x1F
33 plingkreq y N/A
usacSamplingFrequency=29 400
usacSamplingFrequencylndex=0x1F
34 plingrreq y N/A
usacSamplingFrequency=58 800
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7.2.3 Core mode tests [Fd|Lpd|Cct]

7.2.3.1 General

This test condition shall be applied to verify the proper decoder behaviour for the core modes.

7.2.3.2 Test sequences

The test condition shall contain one of the following 3 conditions:

— FDonly

[Fd];

— LPD onlj
— toggleb

In case of FD

v [Lpd];
etween FD and LPD [Cct] (short for "common core coding tools").

only, the core_mode in bitstream structure mpegh3daCoreData() shall always be 0.

In case of L

only, the core_mode in bitstream structure mpegh3daCoreData()shall always be 1

that if an MHEG-H 3DA LFE exists, this channel will be encoded only with FD.

In case of switching between FD and LPD, the following conditions shall be fidfilled:

— If a MPEG-H 3DA CPE exists, at least one MPEG-H 3DA CPE shdll toggle between FD and
simultaneously.

— If at leas
LPD diff

— For each

t two MPEG-H 3DA CPE exists, at least one MPEG<H 3DA CPE shall toggle between F
erently for each channel, so that at least 25 % of'the frames are coded differently.

pair of channels (without the two channels‘@fone MPEG-H 3DA CPE and MPEG-H 3DA

there vallues for core_mode shall be differently for'at least one frame.

— Each ch4
from LP

7.3 Addit

7.3.1 3D4g

7.3.1.1 Ba

7.3.1.1.1

This test con
transitions.

innel (without MPEG-H 3DA LFE) shall‘toggle at least 10 times from FD to LPD and 10
D to FD.

jonal test conditions
udio core (FD)
sic FD windowtest condition [Win]

Leneral

dition'shall be applied to verify the proper decoder for all meaningful FD window seq
Méaningful window sequence transitions are listed in ISO/IEC 23003-3:2020, 7

Note

LPD

D and

LFE)

times

lence
9.3.1

(Table 138).

7.3.1.1.2 Test sequences

This test condition shall contain the following conditions:

— For all channels (except MPEG-H 3DA LFE) every meaningful FD window sequence transition shall
be triggered.

— For all channels (except MPEG-H 3DA LFE) every meaningful FD window sequence transition shall
be triggered with sine window (window_shape 0) and KBD window (window_shape 1).

— Ifthere is at least one MPEG-H 3DA CPE, common_window shall be at least one time 1 and at least
one time 0.
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— If there are at least two MPEG-H 3DA CPEs, for at least one of them window_sequence shall be
different for both channels in at least 50 % of the frames and window_shape shall be different for
at least 25 % of the frames and all combinations of window_sequence and window_shape for ch
equal 1 and window_sequences and window_shape for ch equal 2 shall be signalled at least once.

7.3.1.1.3 Default behaviour

If this test condition is not active, the default behaviour should be that all FD frames use always ONLY_
LONG_SEQUENCE and sine window shape (window_shape equals 0).

7.3.1

2 Non-meaningful FD window switching test condition [Nmf]

7.3.1

This
trans

7.3.1

All n
(wind
chan

2.1 General

Lest condition should be applied to monitor the decoder behaviour in case 'FD wind
itions not specified in ISO/IEC 23003-3:2020, 7.9.3.1 (Table 138) that oceurin a given

2.2 Testsequences

bn-meaningful FD window transitions shall be signalled at ledst once with sine w
low_shape equals 0) and at least once with KBD window shape (window_shape equal
nel (except MPEG-H 3DA LFE).

For e
to L

shapg¢ sine and KBD and at least one transition from EPDto FD where FD has signalled LON
and JONG_START_WINDOW with window shape sine and KBD.

For eyery channel where FD mode and LPD mode is used, there shall be at least one transi
to LPD where either prev_aliasing_symmetry or curr_aliasing_symmetry or both equal

It shall be assured that the decoder does\not crash during decoding.

The
hencg

7.3.1

If thi
LON(

7.3.1

7.3.1

yery channel where FD mode and LPD mode is usedythere shall be at least one transi
where the FD-window has signalled LONG_WINDOW and LONG_STOP_WINDOW v

ecoder behaviour at non-meaningful FD window transitions is not covered by thi
 no decoded waveforms are provided.

2.3 Default behaviour

b test conditionAdswnot active, the default behaviour should be that all FD frames use a
_SEQUENCE and'sine window shape (window_shape equals 0).

3 Aliasing symmetries test condition [Asy]

3Y, General

bw sequence
bitstream.

ndow shape
s 1) in every

tion from FD
vith window
[G_WINDOW

tion from FD

1.

s document,

lways ONLY_

This test condition shall be applied to verify the proper behaviour of the extended aliasing symmetries
of MPEG-H 3D audio.

7.3.1

.3.2 Testsequences

This test condition shall contain the following conditions:

— For all channels (except MPEG-H 3DA LFE) every combination of prev_aliasing_symmetry and
curr_aliasing_symmetry shall be triggered.

— usacIndependencyFlag shall be 1 for at least 10 % of the frames.
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7.3.1.3.3 Default behaviour

If this test condition is not active, the default behaviour should be that all FD frames trigger curr_
aliasing_symmetry and prev_aliasing_symmetry equal to 0.

7.3.1.4 Noise filling test condition [Nf]

7.3.1.4.1 General

This test condition shall be applied to verify the proper behaviour of the noise filling tool of MPEG-H 3D
audio and the correct signalling of its parameters.

7.3.1.4.2 Test sequences
This test corldition shall contain the following conditions:
— For all afidio elements noiseFilling in mpegh3daCoreConfig() shall be 1 (excepttMPEG-H 3DA LFE).

— The valges of noise_level and noise_offset vary from frame to frame. All possible combingtions
of noisd_filling and noise_offset shall be triggered in every audio channel stream at least|once,
without|the combination of noise_filling equal to 0 and noise_offset netequal to 0.

— Each pajr of two different audio channel streams (except MPEG<HJBDA LFE) shall use a different
value ofnoise_filling or noise_offset for at least one frame.

7.3.1.4.3 Default behaviour

If this test [condition is not active, the default behayiour should be to set noiseFilling to| 0 in
mpegh3daCdreConfig() for all audio elements.

7.3.1.5 Varying max_sfb test condition [Sfb]

7.3.1.5.1 (eneral

This test condition shall be applied te:edsure the correct decoder behaviour in case varying valiies of
max_sfb arg signalled by the bitstream.

7.3.1.5.2 Test sequences

The value oflmax_sfb transmitted in ics_info() varies in the range from 0 to the maximum. The yipper
bound is detprmined by‘the given sampling rate.

If at least onje MPEG-H 3DA CPE exists, at least one MPEG-H 3DA CPE shall signal different valyes of
max_sfb in metethan 50 % of the frames for each channel. This MPEG-H 3DA CPE shall use common_
window equals] atleast once while transmitting two different max_sfb

7.3.1.5.3 Default behaviour

This conformance test condition does not have default behaviour.
7.3.1.6 TNS test condition [Tns]

7.3.1.6.1 General

This test condition shall be applied to verify the proper behaviour of the temporal noise shaping (TNS)
tool of MPEG-H 3D audio and the correct signalling of its parameters.
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7.3.1.6.2 Test sequences

All bitstreams containing TNS data are indicated by the bit tns_active in StereoCoreToollnfo() and
tns_data_present in mpegh3daCoreCoderData(). All TNS parameters mentioned in Table 19 shall be
applied at least once for each audio channel element. For MPEG-H 3DA CPE, additionally the parameters
in Table 20 shall be applied. Each pair of audio channel streams (except MPEG-H 3DA LFE) shall use at
least for one frame different values.

Table 19 — TNS parameters

Bitstream field Values
n_filt 0...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 (7)
NOTE The values in parenthesis are applied to short blocks.

Table 20 — TNS stereo parameters

Bitstream field Values
Tns_data_present[1] a1
Tns_on_Ir 0,1
Tns_present_both 0,1
Common_tns 0,1

7.3.116.3 Default behaviour
If thls test condition is not active, the default behaviour should be to set tns_active to 0 in

SterepCoreToolsInfo() and to_set’tns_data_present to 0 in mpegh3daCoreCoderData() for all audio
chanpel streams.

7.3.147 M/S stereo test condition [Ms]

7.3.1}7.1 General

This fest condition shall be applied to verify the proper behaviour of the M/S stereo tool ofthe MPEG-H
3DA Tecoder.

7.3.1.7.2 Test sequences

Bitstreams make use of the M/S stereo tool. An overview of affected bitstream parameters is shown in
Table 21.
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Table 21 — 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
M/S active on all scale factor bands
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 for every channel.

Additiona]]y for every scale factorbandms used shallbesettoQatleastonce and setto 1 atleastonce.

7.3.1.7.3 Default behaviour

If this test cqndition is not active, the default behaviour should be that ms_mask_presentis set tq 0.

7.3.1.8 Complex prediction stereo test condition [Cp]

7.3.1.8.1 (eneral

This test condition shall be applied to ensure the functionality of the eemplex prediction stereo tpol of

the MPEG-H[3DA decoder.

7.3.1.8.2 Test sequences

Bitstreams qctivate the complex prediction stereo tool of MPEG-H 3DA. The affected bitstream values

are listed in [Table 22.

Table 22 — 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~eode_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
currentand previous frame (1) for MDST
estimation

pred_dir 0,1 Prediction from mid to side (0) or from

side to mid (1)

All bitstreams activating the complex prediction stereo tool shall cover all values as described above
for every channel. Additionally cplx_pred_used shall be for every sfb at least one time 0 and one time

1.

7.3.1.8.3 Default behaviour

If this test condition is not active, the default behaviour should be that ms_mask_present is set to 0.
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7.3.1.9 Multichannel coding tool (MCT)

7.3.1.9.1 General

-9:2022(E)

The MCT tool is very complex to define in only one conformance test condition. That is why there are
several conformance test conditions for this tool, which all start with "M-". In case no MCT related
conformance test condition is active (respectively no conformance test condition is active, which is
defined in 7.3.1.9), no extension payload with ID_EXT_ELE_MCT shall be written.

7.3.1.9.2 MCT global configuration

7.3.1

7.3.1

This
mctd

7.3.1

Bitst
procg

appel

signalls being part of the bit stream, irrespective of any‘grouping via signal groups and ¢

wher
repre
of md

7.3.1

If thi
audid

7.3.1

7.3.1
Gene

This
syntg

Test

9.3 MCT channel signalling [M-chM-<x>]

9.3.1 General

hanMasK[] defined in MCTConfig().

9.3.2 Testsequences

reams make use of the MCT and cover all possible activation/states of distinct chan
ssing. Activation of MCT via mctChanMaskK][] is reflected' by a hexadecimal value
nded to M-chM as follows: The bit representation of the hexadecimal value consistg

e the least significant bit (LSB) represents the lastaudio signal and the most significz

sents the first audio signal. Note that an LFE element shall always be set to 0 and that if
tChanMasK][] are zero for one signal group, neextension element with MCT payload is

9.3.3 Default behaviour

5 test condition is not active, the_default behaviour should be to set mctChanMask|
channels bsNumberOfSignalsfgrp]+1 of a signal group grp except for LFE channels

9.4 MCT payload
9.4.1 MCT signalling Type [M-Typ-<x>]

ral

x element/MCTSignalingType.

seqguences

test condition shall be applied to verify the proper behaviour of the bitstream symtax element

nels for MCT
(<x>) that is
of all audio
lement type,
nt bit (MSB)
all elements
allowed.

] to 1 for all
where it is 0.

test condition shall be applied to verify the proper behaviour of the decoder for the bitstream

This test shall contain test conditions according to Table 23:

Table 23 — MCTSignalingType

M-Typ MCTSignalingType Description

Prediction only

Rotation only

WIN|(—=|O

Rotation with Stereo Filling

0
1
2 Prediction with Stereo Filling
3
0

tion shall occur at least once)

,1,2,3 Switching of all MCTSignalingTypes (every transi-
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Table 23 (continued)

MCTSignalingType Description

M-Typ

1

1 2,3 MCTSignalingType indicating Stereo Filling (this

value shall toggle at least 20 times)

Additionally, mct_delta_time shall toggle at least 10 times in both directions. In case of several
MCTSignalingTypes within one bitstream, mct_delta_time shall be 1 when switching from 0 to 2 or 1
to 3 or vice versa at least once if possible.

Default behaviour

If this condit

7.3.1.9.4.2
General

This test co
syntax elem

Test sequen

This test shg

ion is not active, the default behaviour should be to use MCTSignalingType=0, exclusi

MCT stereo filling [M-SFi-<x>]

hdition shall be applied to verify the proper behaviour of the deceder for the bitst
bnt hastStereoFilling[] when MCTSignalingType is larger than 1.

ces

11 contain test conditions according to Table 24:

Table 24 — hasStereoFilling][]

MCTSteFi hasStereoFilling Description
0 0 Stereo Fillinginactive
1 1 Stereo Eilling active
2 0,1 Sterep Filling shall be active and inactive
Additionally|isMCTShort shall toggle between\0 and 1 (note that this means that not only ONLY_L

SEQUENCE i

5 used)

Default behf

If this test c

all pairs pait.

7.3.1.9.4.3
General

This test co

viour

ndition is not active, the default behaviour should be to use hasStereoFilling[pair]3

MCT mechanics [M-Mec]

hdition shall be applied to verify the proper behaviour of the decoder for the bitst

vely.

ream

ONG_

0, for

ream

syntax elem

ent'mumPairs and keepTree for different window sequences.

Test sequences

This test condition shall contain the following conditions:

— numPai

rs shall cover all valid values and remain constant over multiple frames;

— KkeepTree shall be 1 at least once for 10 consecutive frames.

Default beh

aviour

If this test condition is not active, the default behaviour should be to use a constant value for numPairs
and keepTree=0.
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7.3.1.9.4.4 MCT rotation content [M-Rot]
General

This test condition shall be applied to verify the proper behaviour of the decoder for bitstream syntax
elements used for MCT rotation processing.

Test sequences
This test condition shall contain the following conditions:

— all combinations of hasMctMask and hasBandwiseCoeff shall be covered;

— mct_delta_time shall toggle between 0 and 1;

— rnumMaskBands shall cover all valid values;

I
=

nctMask[] shall be 0 and 1 for any pair of scale factor bands throughout the test sequences where
ransmitted;

—

— dpcm_beta]] shall cover all possible values throughout the test sequerices;

— 15MCTShortshalltoggle between 0 and 1 (note thatthis means thathot only ONLY_LONG_SEQUENCE
5 used).

—

Default behaviour

If th|s condition is not active, the default behaviour should be to transmit hasMctMask=0,
hasBandwiseCoeff=0 and a constant dpcm_beta[].

7.3.1{9.4.5 MCT prediction content [M-Pre]
Gengral

This test condition shall be applied to«erify the proper behaviour of the decoder for bitstream syntax
eleménts used for MCT prediction processing.

Test sequences

This fest condition shall contain the following conditions:

— alll combinations.of hasMctMask and hasBandwiseCoeff shall be covered;
— pred_dir shallitoggle between 0 and 1;

— mct_delta)time shall toggle between 0 and 1;

— rumMaskBands shall cover all valid values;

— mctMasK][] shall be 0 and T for any pair of scale factor bands throughout the test sequences where
transmitted;

— dpcm_alpha_q_re[] shall cover all possible values throughout the test sequences;

— isMCTShortshalltoggle between 0 and 1 (note that this means thatnotonly ONLY_LONG_SEQUENCE
is used).

Default behaviour

If this condition is not active, the default behaviour should be to transmit hasMctMask=0,
hasBandwiseCoeff=0 and a constant dpcm_alpha_q_re[].
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7.3.1.10 Baseline Profile test condition [Bl-<10-11-...>]

7.3.1.10.1 General

This test condition shall be applied to verify the proper behaviour of the Baseline Profile integration of
the MPEG-H 3DA decoder as specified in ISO/IEC 23008-3:2019/Amd 2:2020.

7.3.1.10.2 Test sequences

This test condition shall contain the following condition:

peg
... 0x14, corresponding to Baseline Profile level 1 ... 5. The included Baseline Profile level indicated
with mpegh3daProfileLevellndication is depending on the parameter signalled with.<10-]1-...>,
which iginterpreted as follows: “1” = L1, “2” = L2, “3” = L3, “4” = L4, “5” = L5

7.3.1.10.3 DDefault behaviour

Ifthistestcohditionisnotactive, the defaultbehaviour should be that mpegh3daProfileLevellndication
is not set to 4 value between 0x10 ... 0x14.

7.3.2 3D gqudio core (LPD)
7.3.2.1 LP(C coding test condition [Lpc]

7.3.2.1.1 General

The test conflition shall be applied to verify the functionality of the linear predictive coding (LPC)|filter
and the proger decoding of LPC parameters in the bitstream.

7.3.2.1.2 Test sequences
The test bitstream shall be designed such that:

— If not specified differently (with ;a'combination of several conformance test conditions), al] LPD
frames ghall be encoded using'MDCT-based TCX.

— For each LPC filter (LPCY, LPC2, LPC3 and LPC4 for no Full band LPD and LPC1 and LPC4 fof Full
band LED), every possible absolute and relative quantization mode in ISO/IEC 23008-312019,
Table 91 (fullbandLRD==1) or in ISO/IEC 23003-3:2020, Table 148 (fullbandLPD==0) is to be used at
least onge.

— All entriles inthe first stage approximation codebook are to be used at least once.

7.3.2.1.3 Defaultbehaviour

If this conformance test condition is not active, the default behaviour should be that the LPC filters
exhibit weak resonances.

7.3.2.2 ACELP core mode test condition [Ace]

7.3.2.2.1 General

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

The test bitstream shall be designed such that:

-9:2022(E)

— Every possible value of the bitfields mean_energy (4 possibilities, see ISO/IEC 23003-3:2020,
Table 152), acb_index[-] (512 or 64 possibilities, depending on the subframe position), Itp_filtering_
flag[-] (two possibilities) and gains[-] (128 possibilities) is to be used at least once.

— In order to guarantee a complete and balanced coverage of all 8 algebraic codebooks defined in
[SO/IEC 23003-3:2020, 7.14.5.2, each algebraic codebooks shall be employed at least once and the
frequency of occurrence of all codebooks should be evenly distributed.

— 1
d

7.3.2

If thi
are e
none

7.3.2

7.3.2

This
codin

7.3.2

The t

Q.= =

=+ —

f
|

several channels are encoded in a bitstream, each pair of channels shall be enceded with two

ifferent codebook types for at least one frame.

2.3 Default behaviour

s conformance test condition is not active, the default behaviour Gheuld be that all frames

hcoded using TCX mode without restriction regarding the length of TCX. If ACELP
heless, the pitch gain should be less than 0.1.

3 TCX and noise filling test condition [Tcx]

3.1 General

test condition shall be applied to verify the corfect decoding of frames encoded v
g scheme. Furthermore, the TCX noise filling is covered.

3.2 Testsequences
est bitstream shall be designed such that:
oiseFilling is set to 1.

very possible value of the bitfields noise_factor (8 possibilities) and global_gain (128
b used at least once in eachichannel. Additionally each pare of the channels shall be en
ifferent noise_factor and-different global_gain at least for one frame.

is employed

rith the TCX

possibilities)
roded with a

h order to guarantee a complete and balanced coverage of all MDCT window lengths and all

Fansitions between these, the usage of the various MDCT window lengths is as follow

F Fullband-LPD is active, where [x x| represents the two LPD coding modes mod]
Fame and L, and 2 are the mode values that determine the MDCT window length as
50/1E€:23008-3:2019, Table 87:

—

b.

0..2] for one
described in

| \[Jfor at least 100 frames and at most 150 frames;

— [2 2] for atleast 100 frames and at most 150 frames;

— [11][2 2] for at least 100 frames and at most 150 frames.

— If Fullband LPD is inactive, where [x1 x2 x3 x4] represents the four LPD coding modes mod[0..3] for
one frame and 1, 2 and 3 are the mode values that determine the MDCT window length as described
in ISO/IEC 23003-3:2020, Table 97:

— [1111]foratleast 100 frames and at most 150 frames;

— [2 22 2] for atleast 100 frames and at most 150 frames;

— [3 33 3] for atleast 100 frames and at most 150 frames;
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— [1111][1122][1122][2222][2211][2211][3333][2222][3333][333 3] foratleast

100 frames and at most 150 frames.

— If several channels are encoded in the bitstream, each pare of the channels shall be encoded with

two different coding modes for at least one frame.

7.3.2.3.3 Default behaviour

If this conformance test condition is not active, the default behaviour should be that all frames are

encoded with tcx (no restriction regarding the length of tcx).

7.3.2.4 fullband LPD test condition [fbL-<x1>-<x2>-..]

7.3.2.4.1 eneral

This test copdition shall be applied to verify the proper behaviour of the fullband/EPD tool ¢
MPEG-H 3D4 decoder.

7.3.2.4.2 est sequences

The name of the test includes parameters (<x1>, <x2>, ..) corresponding.to the elements presq
mpegh3daDdcoderConfig(), except for ID_USAC_LFE and ID_USAC_EXTCThe parameter x<id> deng
fullband LPI) tool is active or inactive, when set to 0 or 1 respectivély,"in the valid channel eleme
order <id>. All parameters are connected by "-".

The test bitstream shall be designed such that, all eleménts set fullbandLpd to 0 or
mpegh3daCdreConfig() corresponding to the parameter mentioned above.

7.3.2.4.3 Default behaviour

f the

bnt in
tes if
nts of

1 in

If this test cpndition is not active, the default béhaviour should be that fullband LPD is active for all

elements i.e{fullbandLpd is set to 1 in mpegh3daCoreConfig().
7.3.2.5 LPD mode coverage and FACtest condition [Lpd]

7.3.2.5.1 (eneral

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

7.3.2.5.2 Testsequences

The test bitstream/shall be designed such that the following sequence is encoded:

de. It

— if Fullbamd LPD 15 active, att transitions of the different tpd_modes from 1SO/TEC23008-3:
Table 87 shall occur at least one time at every possible position.

— if Fullband LPD is inactive, all transitions of the different Ipd_mode from ISO/IEC 23003-3:
Table 97 shall occur at least one time at every possible position.

7.3.2.5.3 Default behaviour

2019,

2020,

If this conformance test condition is not active, the default behaviour should be that all frames are

encoded with TCX (no restriction regarding the length of tcx).
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7.3.2.6 AVQ test condition [Avq]

7.3.2.6.1 General

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

7.3.2.6.2 Test sequences
The test bitstream is designed such that:

— All frames are encoded using ACELP and short MDCT-based TCX. The sequence shall be as follows:
[POTTT IO I [T O (fullbandCPD==1Jor [0U I 1] [T T 0 0] [0 1 U 1] [T U I O] (fullbandl}PD==0).

— HRor quantization of the FAC information, every absolute leader from ISO/IEC 23003-3:20R0, Table 146
i$ to be used at least once.

7.3.2]16.3 Default behaviour

This ¢onformance test condition does not have default behaviour.
7.3.217 Stereo LPD test condition [SLP-<x1>-<x2>-..]

7.3.2]7.1 General

This fest condition shall be applied to verify the properbéhaviour of the stereo LPD tool ofthe MPEG-H
3DA dlecoder.

7.3.2|7.2 Testsequences

The name of the test includes parameters (<X1>, <x2>, ..) corresponding to the ID_USAC_QPE elements
presgnt in mpegh3daDecoderConfig(). The' parameter x<id> denotes if stereo LPD tool|is active or
inactjve, when set to 0 or 1 respectively, in the channel pair element of order <id>. All parameters are
conng¢cted by "-".

The tpst bitstream shall be designed such that:

— All ID_USAC_CPE (shall set the syntax element IpdStereolndex to O or 1 in
1pegh3daChannel PairElementConfig() corresponding to the parameter mentioned aboye.

=

ol

FIpdStereolndex is set to 1, all possible values of the tool parameters as shown in Table 25 shall be
tpsted.

Table 25 — LPD stereo parameters

Bitstream field Values
res_mode 0,1
g_mode 0,1
ipd_mode 0,1,2,3
pred_mode 0,1
cod_mode 0,123

7.3.2.7.3 Default behaviour

If this test condition is not active, the default behaviour should be that LPD stereo is inactive i.e.
IpdStereolndex is set to 0 for all elements.
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7.3.2.8 Time domain bandwidth extension test condition [Tbe]

7.3.2.8.1 General

This test condition shall be applied to test the time domain bandwidth extension from ACELP of the
USAC decoder.

7.3.2.8.2 Test sequences

This test condition only affects channel elements where fullbandLPD is set to 1.

The affected[bitstream values are listed in lable 2b.

Table 26 — Time domain bandwidth extension parameters

Bitstream field Values
tbe_heMode 0,1
idxFrameGain 0..31
idxSubGains 0..31
Ifs_idx[0] 0..127
Ifs_idx[1] 0..127
tbe_hrConfig 0,1
tbe_nlConfig 0,1
idxMixConfig 0..3
idxShbFrGain 0..63
idxResSubGains 0..31
idxShbExcResp[0] 0.:427
idxShbExcResp|[1] 0...15

All bitstreams activating the time domain bandwidth extension test condition shall cover all valyes as
described ahove for every channel where fullbandLPD is set to 1. Additionally all possible combingtions
of the value$ tbe_nlConfig and idxMixConfig shall be triggered. And for tbe_heMode equal to |0 the
value idxSubGains shall be at least one time odd and one time even.

7.3.2.8.3 Default behaviour

If this conforjmance test condition is not active, the value of tbe_heMode should be 1 and idxFrameGain
0.

7.3.3 3D qudio cere (FD and LPD)

7.3.3.1 Frequency domain prediction test condition [Fdp]

7.3.3.1.1 General

This test condition shall be applied to verify the proper behaviour of the frequency domain prediction
tool of MPEG-H 3D audio and the correct signalling of its parameters for the FD mode as well as for the
LPD mode.

7.3.3.1.2 Test sequences
The test bitstream shall be designed such that:

— Thevalue fdp_data_present shall be setto 1 for 20 consecutive frames atleast once for each channel
(except MPEG-H 3DA LFE).

64 © ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=4fad681ca6009a7d60fad2667e74bb4b

7.3.3]1.3 Default behaviour

ISO/IEC 23008-9:2022(E)

Every possible value (0 ... 255) shall be set for fdp_spacing_index for each channel (except MPEG-H
3DA LFE).

For every channel fdp_data_present shall be set at least one time to 1 in the first frame after
usaclndependencyFlag is set to 1.

For every channel where FD mode and LPD mode is used, there shall be at least one transition from
FD to LPD and at least one transition from LPD to FD where for the first frame after the transition
fdp_data_present s set to 1.

For every channel where LPD mode is used and sometimes lIg is equal to ccfl, fdp_data_present
shall be set at least one time to 1 in the first frame after 1g is not equal to ccfl.

Hor each pair of channels the fdp_spacing_index shall be different for at least onefrafe.

If thi$ conformance test condition is not active, the default behaviour shouldbe that fdp_data_present

is setfto 0. Note that this value can occur in fd_channel_stream(), and tcx_egoding().
7.3.3]12 Long-term postfilter test condition [Lpf]

7.3.3]12.1 General

This fest condition shall be applied to verify the proper’behaviour of the long-term postfilter tool of
MPEG-H 3D audio and the correct signalling of its parameters for the FD mode as well ag for the LPD

mode

7.3.3}2.2 Test sequences

The test bitstream shall be designed such that:

the value ltpf_data_present shall be'set to 1 for at least 80 % of the frames for each channel (except
NIPEG-H 3DA LFE);

D

very possible value (0 ...-3)shall be set for Itpf_gain_index for each channel (except MPEG-H 3DA
FE);

—

D

very possible value (0 ... 511) shall be set for ltpf_pitch_lag_index;

[

fat least one MPEG-H 3DA CPE exists, common_Itpf shall be set at least once to 1 and[at least once

tp 0;
fpr every.channel where FD mode and LPD mode is used , there shall be at least ofe transition
from(FD to LPD and at least one transition from LPD to FD where both frames of this ¢hannel have

]

[pfidata_present set to 1;

for each pair of channels the 1tpf_gain_index and ltpf_pitch_lag_index shall be different for atleast
one frame.

7.3.3.2.3 Default behaviour

If this conformance test condition is not active, the default behaviour should be that ltpf_data_present
is set to 0. Note that this value can occur in fd_channel_stream(), StereoCoreToollnfo() and tcx_coding().
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7.3.3.3 Bass-post filter test condition [Bpf]

7.3.3.3.1 General

This test condition shall be applied to verify the behaviour of the bass-post filter of the USAC decoder in
LPD coding mode.

7.3.3.3.2 Test sequences

This test condition only affects channel Elements where fullbandLPD is set to 0.

The test bitsfream shall be designed such that for the channel Elements where rullbandLFD 1s set Lo 0:

— The frames are encoded using alternately the MDCT-based TCX coding mode and the ACELP cpding
mode. From time to time there shall be 5 to 10 consecutive frames TCX coding mode-and 20{to 25
consecufive frames ACELP coding mode.

— The bas$-post filter is switched on (bpf_control_info=1) and off (bpf_control_info=0). From time to
time thif shall toggle frequently every 2-3 frames.

— Every pgssible value of the acb_index parameter (512 or 64 possibilitiesfdepending on the subframe
position) is used at least once for the ACELP frames where the bass-post filter is enabled.

— For eacH pair of channels (except MPEG-H 3DA LFE) the bpf_contrel_info shall be different for] both
channels for at least one frame.

— for every channel where FD mode and LPD mode is used;there shall be at least one transition|from
FD to LPD and at least one transition from LPD to FD.where bpf_control_info is set to 1 anfl one
where b}f_control_info is set to 0 for each LPDmodeé."Note that the bpf_control_info can only be set
in the LFD-channelstream.

7.3.3.3.3 Default behaviour

If this confofmance test condition is not active, the default behaviour should be that bpf_control_info is
set to 0. Not¢ this is only possible if Fullband LPD is deactivated.

7.3.3.4 Enhanced noise filling test'conditions

7.3.3.4.1 eneral

The enhancpd noise filling tool is very versatile. Therefore several conformance test cond]jtions
are defined [for this tool. Each condition is named with “E-“ at the beginning. In case no Enhanced
Noise Filling related-conformance test condition is active, the syntax elements noiseFilling and
enhancedNoiseFilling shall be 0. If no Enhanced Noise Filling related conformance test conditfon is
active without'the Stereo Filling Test condition, enhancedNoiseFilling shall be 0.

If enhancedNoiseFilling is set to 1, then igf_AllZero shall be 0 in the majority of occurrences if not
otherwise prohibited.

7.3.3.4.2 IGF range signalling [E-ran-<x>-<y>]

7.3.3.4.2.1 General

This test condition shall be applied to verify the proper behaviour of the syntax element igfStartIndex
and igfStopIndex as defined in mpegh3daCoreConfig().
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7.3.3.4.2.2 Test sequences

The scalefactor bands where ENF is active are signalled by igfStartindex and igfStopIndex. Each
possible combination of these indices is reflected by two decimal values appended to E-ran, one for
igfStartIndex (<x>) and one for igfStopIndex (<y>), where <x> is in the range of [00, 01, ..., 31] and <y>
in the range of [00, 01, ..., 15].

7.3.3.4.2.3 Default behaviour

If this test condition is not active, the default behaviour shall be that igfStartIndex equals 21 and
igfStopIndex equals 15.

7.3.314.3 IGF tiling [E-Cti]

7.3.314.3.1 General

This |test condition shall be applied to verify the proper behaviour of“the syntax element igf_
UsePfrevTileldx and igfCurrTileldx as defined in igf_data().

7.3.314.3.2 Test sequences

This test shall contain test conditions according to Table 27. THe-number of tiles igfNTiles corresponds
to the igfStartindex and igfStopIndex. Those variables can be changed with the test condjtion "E-ran".

Table 27 — igf_UsePrevTileldx and igfCurrTileldx

Bitstream field Values
igf_UsePrevTileldx 0,1
igfCurrTileldx[0] 0...3
igfCurrTileldx[1] 0...3,ifigfNTiles > 1
igfCurrTileldx[2] 0...3,if igfNTiles > 2
igfCurrTileldx[3] 0...3,if igfNTiles > 3

Additlionally, all pairs of igfCur¥Tileldx[] shall be different at least one time.

7.3.3|14.3.3 Default béhaviour

If thif test conditign-is not active, the default behaviour shall be that igfCurrTileldx is ¢qual to 3 in
each pccessible element.

7.3.3}4.4 <1GF whitening [E-Wht]

7.3.31441 General

This test condition shall be applied to verify the proper behaviour of the syntax element igf_
UsePrevWhiteningLevel, remainingTilesDifferent and igf WhiteningLevel as defined in igf_data().

7.3.3.4.4.2 Test sequences
In order to use this test condition the syntax element igfUseWhitening shall equal 1.

This test shall contain test conditions according to Table 28. The number of tiles igfNTiles corresponds
to the igfStartindex and igfStopIndex. Those variables can be changed with the test condition "E-ran".
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Table 28 — igf_UsePrevWhiteningLevel, remainingTilesDifferent and igf WhiteningLevel

Bitstream field Values
igf_UsePrevWhiteningLevel 0,1
remainingTilesDifferent 0,1
igf WhiteningLevel[0] 0..2

igf WhiteningLevel[1]

.2, if igfNTiles > 1

igf WhiteningLevel

igf_ WhiteningLevel[3]

[ 0
[2] 0..2,if igfNTiles > 2
[ 0...2,ifigfNTiles > 3

Additionally| all pairs of igf_WhiteningLevel[] shall be different at least one time.

7.3.3.4.4.3 | Default behaviour

If this test cqndition is not active, the default behaviour shall be that igfUseWhitening’is equal to|O0.

7.3.3.4.5 IGF envelope noise flattening [E-Enf]

7.3.3.4.5.1 | General

This test condition shall be applied to verify the proper behaviour of\the syntax element igfApp

IyTNF
as defined i igf _data().Besides the temporal noise flattening (TNF) tool this test condition Willtfglso
test the independent noise filling (INF) which does not feature a’dedicated payload syntax element but
will be activiated with the syntax element igfUseEnf, which.is also mandatory for the temporal jnoise

flattening.

7.3.3.4.5.2 | Test sequences

If this test cqndition is active, the value igfUseEnfishall be equal to 1.

Beside that this test shall contain test conditions according to Table 29.

Table 29 — igfApplyTNF

Bitstream field

Values

igfApplyTNE

0,1

Additionally| igfApplyTNF shall toggle at least 10 times in both directions.

7.3.3.4.5.3 | Default behaviour

If this test cqndition is not active, the default behaviour shall be that igfUseEnf equals 0.

7.3.3.4.6 IGF After TNS Synth [E-Ats]

7.3.3.4.6.1 General

This test condition shall be applied to verify the proper behaviour of the syntax element
igfAfterTnsSynth as defined in mpegh3daCoreConfig().

7.3.3.4.6.2 Test sequences

If this test condition is active, the value igfAfterTnsSynth shall be equal to 1.
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7.3.3.4.6.3 Default behaviour

If this test condition is not active, the default behaviour shall be that igfAfterTnsSynth is equal to 0.
7.3.3.4.7 IGF no high resolution [E-Nhr]

7.3.3.4.7.1 General

This test condition shall be applied to verify the proper behaviour of the use of not high resolution.

7.3.34.7.2 Testsequences

If thi$ test condition is active, the value igfUseHighRes in mpegh3daCoreConfig() shallbélequal to 0.

7.3.314.7.3 Default behaviour

If thiis test condition is not active, the default behaviour shall bé \that igfUseHighRes in
mpegh3daCoreConfig() is equals to 1.

7.3.3}14.8 IGF no independent tiling [E-Nit]

7.3.3]14.8.1 General

This test condition shall be applied to verify the proper behaviour of not using independent tiling.

7.3.3]14.8.2 Test sequences

To fest the behaviour of not independent Tiling, the value igfIndependentTiling in
mpegh3daChannelPairElementConfig() shalkbe equal to 0.

This test shall contain values according f@/Table 30.

Table 30— Not independent tiling parameters

Bitstream field Values

igf_ms_mask_present 0,1,2,3

ms_used 0,1

(related to igf_ms_mask_present ==1)

igf_stereo_pred_all 0,1
cplx_pred_used 0,1
(in igf_stereo_pred_data())

igf_pred_dir 0,1
igf_delta_code_time 0,1

7.3.3.4.8.3 Default behaviour

If this test condition is not active, the default behaviour shall be that igfIndependentTiling in
mpegh3daChannelPairElementConfig() is equal to 1.

7.3.3.4.9 Stereo filling [E-SFi]

7.3.3.4.9.1 General

This test condition shall be applied to verify the proper behaviour of the stereo filling tool.
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7.3.3.4.9.2
In order tou

This test sha

Test sequences
se this test condition the syntax element noiseFilling shall be 1.

1l contain test conditions according to Table 31:

Table 31 — Stereo filling

Additionally|
For atle

Mostly i
unequal

All valid
least on

7.3.3.4.9.3

If this test cq

Bitstream field Values
common_window 0,1
noise_level [0]
noise_offset [1..31]

the following conditions shall be fulfilled:

hst one MPEG-H 3DA CPE, common_window shall be always set to 1.

to O for the second channel (activates stereo filling).

combinations of noise_level equal to 0 and noise_offset unequal to 0 shall be triggel
Ce.

Default behaviour for stereo filling

ndition is not active, the default behaviour should.be that noiseFilling is set to 0.

7.3.3.5 Channel pair element configuration [cpc-<x13-<x2>-...]

7.3.3.5.1 (

This test ¢

n
configuratiotls.

7.3.3.5.2 1

The name of]
of the parar
All paramet
the specific
parameter. [

Leneral

dition shall be applied to verify the proper decoder behaviour for different

est sequences

this test condition centains as many parameters (<x1>,<x2>,..) as ID_USAC_CPE. The

brs are connected by "-". If the parameter is an integer, the corresponding shiftInde

D_USAC_CPE'shall be 1 and shiftChannel1 shall be set to the value of the correspo
shiftindex1 of the specific ID_USAC_CPE shall be set to 0.

n_n

[ the parameéter is "x

7.3.3.5.3 Default-behaviour

F common_window is set to 1 (atleast 80 %), noise_level shall be sett0-0 and noise_o¢ffset

red at

CPE

prder

heter shall be inssynic with the order of the ID_USAC_CPE in mpegh3daDecoderConfig().

x1 of
nding

If this test condit

7.3.3.6 To

nal component coding [Tcc-<x1>-<x2>-...]

7.3.3.6.1 General

This test condition shall be applied to verify the correct decoder behaviour for the tonal component

coding tool.

7.3.3.6.2 Test sequences

For the purp

70

ose of conformance testing the variable tccConfig is defined as shown in Table 32.
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