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Foreword

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

echnical

Commission) form the specialized system for worldwide standardization. National bodies that are

members of ISO or IEC participate in the development of International Standards through t
committees established by the respective organization to deal with particular fields of t
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other inter

echnical
echnical
national

organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

OK 1
0/IEC]JTC 1.

|

[he procedures used to develop this document and those intended for its further mainten
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria ne
the different types of document should be noted. This document was drafted in-a¢¢ordance
dditorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be thg
df patent rights. ISO and IEC shall not be held responsible for identifying any or all sucl
rights. Details of any patent rights identified during the development'\of'the document will &
Ihtroduction and/or on the ISO list of patent declarations received (see-www.iso.org/patents).

Any trade name used in this document is information given forcthe convenience of users and
donstitute an endorsement.

or an explanation of the voluntary nature of standards, the meaning of ISO specific tel
gxpressions related to conformity assessment, as wellras information about ISO's adhereng
orld Trade Organization (WTO) principles in the, Technical Barriers to Trade (TBT) see: ¥
.org/iso/foreword.html.

iﬁlis document was prepared by Technical’ Committee ISO/IEC JTC 1, Information ted
bcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

Any feedback or questions on this docitment should be directed to the user’s national standard
omplete listing of these bodies can:be found at www.iso.org/members.html.
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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,

—

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

—

— manufacturers and customers of terminals supporting interactive, broadcast, streaming,-and loc
sesdions over a multitude of transport protocols and networks, can use the tests to.verify whethe
the flaimed functionalities are compliant with ISO/IEC 23008-3,

—

j=ni

— manufacturers of test equipment, and their customers can use the tests to vérify compliance wit
ISO{IEC 23008-3.

viii © ISO/IEC 2019 - All rights reserved
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Information technology — High efficiency coding and
media delivery in heterogeneous environments —

Part 9:

Scope

his document specifies conformance criteria for both bitstreams and decoderS\compliant
PEG-H 3D audio standard as defined in ISO/IEC 23008-3. This is done to assist’implementer]
gnsure interoperability.

2 Normative references

o |

he following documents are referred to in the text in such a way that some or all of their
onstitutes requirements of this document. For dated references, only the edition cited app
ndated references, the latest edition of the referenced doctiment (including any amendments)

o QO

50/1EC 23003-1:2007/Amd.1:2008, Information technology — MPEG audio technologies — Part
urround — Amendment 1: Conformance testing

A —

50/1EC 23003-2:2010/Amd.4:2016, Information technology — MPEG audio technologies — Part 2
udio Object Coding (SAOC) — Amendment 4: SAOC Conformance

_— NG e

50/1EC 23003-3:2012, Information technalogy — MPEG audio technologies — Part 3: Unified sp
udio coding

S

[l

5O/IEC 23003-4:—1), Informationtechnology — MPEG audio technologies — Part 4: Dynamic rang

]

50/1EC 23008-3:—2), Informdtioh technology — High efficient coding and media delivery in heter(
nvironments — Part 3: 3D@ydio

(o)

]

50/1EC 23091-3, Information technology — Coding-independent code points — Part 3: Audio

3 Terms, définitions and abbreviated terms

3.1 Terms and definitions

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

with the
s and to

content
lies. For
applies.

1: MPEG
: Spatial

pech and

e control

geneous

[SOand TEC matntain terminotogicat databases for use in standardization at the fotlowing add

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

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

3.1.1
bitstream
encoded audio data

1) Under preparation. Stage at the time of publication: ISO/IEC FDIS 23003-4:2018.
2) Under preparation. Stage at the time of publication: ISO/IEC FDIS 23008-3:2018.

© ISO/IEC 2019 - 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

3.14
confor
conditio|

functionality of the MPEG-H 3DA decoder

3.1.5

conforrIlance test criteria

one or
decoder

3.1.6

conformance test data
conformance test sequences and conformance criteria

3.1.7

conformance test sequences

generic

3.1.8

conformance test tool

tooltoc

3.1.9

decoder setting case
combingtion of one or more decoder setting ebnditions to trigger specific settings of the decoder

3.1.10

decoder setting condition

conditio|

3.1.11
referen

decoded counterpart of axconformance test bitstream with specific decoder settings

3.2 Abbreviated.terms

3DA

MPEG-H| 3DA bitstream data encoded according to ISO/IEC 23008-3

ance test condition
which applies to properties of a conformance test bitstream in order to test a certaip

[s9)

ore conformance test tools with requirements that define whether a giyém output from
under test fulfils the conformance

erm for conformance test bitstream and decoder settings with a corresponding reference

bmpare the reference waveform with the output from a decoder under test

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

re waveform

3D audio

MPEG-H 3DA CPE mpegh3daChannelPairElement

MPEG-H 3DA EXT mpegh3daExtElement

MPEG-H 3DA LFE mpegh3daLfeElement

MPEG-H 3DA SCE mpegh3daSingleChannelElement

2 © ISO/IEC 2019 - 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

Rrofiles are defined in ISO/IEC 23008-3:—3), 4.8. Some conformance criteria apply to MPEG-H'3D audio
h general, while others are specific to certain profiles and their respective levels. Conformance shall be
bsted for the level of the profile with which a given bitstream or decoder claims to comply.

-+ —

Yt

h addition to the conformance requirements described in this clause, a decoder which claims t¢ comply
yith the MPEG-H 3D audio shall fulfil conformance defined in ISO/IEC 23003:4?5=, Clause 9%,

<

4.3 Test procedure

4.3.1 General

To test a decoder for compliance to MPEG-H 3D audio decoding, conformance test data is provided.
The package of the conformance test data is described in Figure 1. It is accessible at http://stiandards
Jso.org/iso-iec/23008/-9/ed-1/en and contains all conformance test tools, conformance bitftreams,
reference waveforms, and a Microsoft® Excel3) ~worksheet ("ConformanceTables.xlsx|). That
Microsoft® Excel worksheet defines all the conformance test sequences. To fulfil a conformgnce test
sequence, the decoder under test shall decode the corresponding conformance test bitstream with
the given decoder setting case. The output of the'decoder under test shall meet the conformdnce test
driteria in comparison with the respective @eference waveform. Some conformance test sqquences
test only the stability of the decoder under‘test. Such conformance test sequences consist only of the
g
S

onformance test case with the correspending conformance test bitstream. The decoder urder test
hall pass all conformance test sequerices.

3) Under preparation. Stage at the time of publication: ISO/IEC FDIS 23008-3:2018.
4) Under preparation. Stage at the time of publication: ISO/IEC FDIS 23008-4:2018.

5) Excel is the trademark of a product supplied by Microsoft®. This information is given for the convenience of
users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.

© ISO/IEC 2019 - All rights reserved 3
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Standard Document

Test Cond. 1
Test Cond. 2
Test Cond. 3

1 Dec. Sett. Cond. 2
] Dec. Sett. Cond. 3 I

J Dec. Sett. Cond. 1 I

! ‘ ! Test Data

Excel
Sheet

In case
a 16 bit

to use the actual decoder output (e.g. with morie’than 16 bit) for conformance testing. Measurement
are carrjied out relative to full scale where the output signals of the decoders are normalized to be i
the range between -1.0 and +1.0. The decoded reference waveforms are supplied as “wav” files. Thes

are alwgys supplied as 24 bit resolution (RIFF (little-endian) data, WAVE audio, pulse code modulatio
(PCM), 34 bit).

The conformance test criteria define what conformance test tools and parameter are used to compar
the refefence waveforms withythe output waveforms from the decoder under test. The conformande
test toolls are defined in 4.3:3

The chafacteristics ofthe conformance test bitstream are defined by the corresponding conformande
test cas¢. A conformance test case is a combination of all basic conformance test conditions, specified
in 7.2, and possiblyyone or several additional conformance test conditions, specified in 7.3. Note that thie
same cohformanee test bitstream may be a part of several conformance test sequences.

The decoder settlng case is a comblnatlon of the decoder settmg condltlons The decoder settiny
conditio ' ——decode ' s—applicable;thenratt-thedecode

settings

4.3.2

Test Sequence (b
E Test Case
> Test Criteri (b
> 12 ?1
Dec. Setting O
i Ref. Wav Req. 1 Req.2 |y
Bitstream Cite
S
N
~DM
Y A 4 -
| Decoder L | Testwav \_i e Pass/Fail -1/:) Test
| under Test “| Decisian Procedure
]
N
» /-O A .| Pass/Fail
Test tool 2 \‘O iy
O A 4 Y

A QQQ ' Pass/ Fail '

Figure 1 — Conformance testing components

wvhere the decoder under test is followed byradditional operations (e.g. quantizing a signal t
putput signal) the conformance point is prior to such additional operations, i.e. it is permitte

> ® B » 0O

D

for the decoder default behaviour shall be used

Naming convention

The name of the conformance test case is composed of several parts. The first part conveys the

informa

tion 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.

© ISO/IEC 2019 - All rights reserved
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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.

A

=]

The name of the conformance test sequence is illustrated as follows:

The name of the conformance test sequence is composed of the name of the conformance test
the name of the decoder setting case connected by two underscores.

[BdaC_ElemConfldx]_[3daC_SampFreqldx]_[FD|LPD|Cct]_<testCasel>_<testC3
decoderSettingCasel>_<decoderSettingCase2>

he name of the corresponding reference waveform is the same as thefiame of the conforma
equence appended with the audio file extension.

Table 1 — Conformance test abbreviations for additional test conditions

rase and

sez2>_

nce test

Test condition Abbreviation

Basic FD window Win
Non-meaningful FD window switching Nmf,

Aliasing symmetries Asy

Noise filling Nf

VYarying max_sfb Sfb

TNS test condition Tns

M/S stereo Ms

Complex prediction stereo Cp

LPC coding Lpc

ACELP core mode Ace

TCX and noise filling Tex

ullband LPD fbL-<x1>-<x2>...
LPD mode coverage ‘and FAC Lpd

AVQ test condition avq

tereo LPD SLP-<x1>-<x2>...
Time domain bandwidth extension Tbe

Frequency 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 rotption content V=RoT
MCT pregdiction content M-Pre
OAM position and gain O-Pos
OAM transmission rate O-rat-<x>
0OAM spiiead modes O-spr-<x>
Loudnegs normalization D-Ln-Lay-<x0-x1-...>-Gr-<y0-y1-...>-Prs<z0-z1-...>
Dynami¢ range control D-Drc-<w0-wl-...>-Lay-<x0-x1-...>-Gr4<y0-y1-...>-Pr-
<z0-z1-..>
Ducking] D-Duck-Gr-<x0-x1-...>-Pr-<y0Qty1-...>
AudioPrgRoll, IPF freq. of occurrence [-foo-<x>
Table 2 — Conformance test abbreviations for decoder setting condition
Test condition Abbreviation
Target Iqyout Lay-<x>
Target Iqudness Lou-<x3
DRC effgct type request Eff-<x>
Group preset selection Pr<x>
Confornjance point Cpo-<x>

4.3.3 [Conformance test tools

4.3.3.1 | RMS/LSB measurement
The RM$/LSB measurement js.defined in ISO/IEC 14496-26:2010, 7.1.2.2.1.

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

5 MPEG-H-3D 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 must 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 mpegh3daConfig()

1ppgh?daprnfilpl evellndication shall be one of the non-reserved values as defined

in ISO/IEC 23008-3:—, Table 64

usacSamplingFrequencylndex shall be one of the non-reserved valiésas defined
in ISO/IEC 23003-3:2012, Table 67

ysacSamplingFrequency no restrictions apply

doreSbrFrameLengthIindex shall be one of the non-reserved values as defined
in ISO/IEC 23003-3:2012; Table 70

rleserved shall be 0
rieceiverDelayCompensation no restrictions apply
ysacConfigExtensionPresent no restrictions apply

§.2.2 FrameworkConfig3d()

No restrictions are applicable to this bitstream elément.

§.2.3 Signals3d()

hsNumSignalGroups shall be 0 if speakerLayoutType of the referlence-
Layoutis 3

signalGroupType shall be 0 if speakerLayoutType of the referlence-
Layout is 3

differsFromReferengelLayout shall be 0 if speakerLayoutType of the referlence-
Layoutis 3

saocDmxLayoutPresent no restrictions apply

§.2.4 SpeakerConfig3d()

slpeakerLayoutType no restrictions apply

CICPspeakerLayoutldx shall be encoded in accordance with ChannelCon-
figuration as defined in ISO/IEC 23091-3

numSpeakers no restrictions apply

CICPspeakerldx shall be encoded in accordance with Loudspeaker-
Geometry as defined in ISO/IEC 23091-3
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5.2.5 mpegh3daFlexibleSpeakerConfig()

angularPrecision no restrictions apply

alsoAddSymmetricPair no restrictions apply
5.2.6 mpegh3daSpeakerDescription()

isCICPspeakerldx no restrictions apply

CICPsp¢akerldx shall be encoded in accordance with Loudspeakér-
Geometry as defined in ISO/IEC 23091-3

ElevatignClass no restrictions apply

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

if angularPrecision == 1, shallhave a value be-
tween and including 0 arld 90

ElevatignDirection no restrictions apply

AzimuthAngleldx if angularPrecision == 0, shall have a value be-
tween and including 0 and 36;

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

AzimuthDirection norestrictions apply

isLFE no restrictions apply
5.3 MPEG-H 3D core audio configuration

5.3.1 mpegh3daDecoderConfig()

numElements no restrictions apply
elemenfLengthPresent no restrictions apply
usacElementType no restrictions apply

5.3.2 mpegh3daSingleChannelElementConfig()

No restifictions are applicable to this bitstream element.

5.3.3 mpegh3daChannelPairElementConfig()

igfiIndependentTiling no restrictions apply
stereoConfigindex no restrictions apply
gcelndex no restrictions apply
shiftindex0 no restrictions apply
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shiftChannel0 a shifted channel shall not exceed the maximum
channel index of the signal group it is associated
with

shiftIndex1 no restrictions apply

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

IpdStereolndex no restrictions apply

53.3.4 mpegh3daCoreConfig()

tw_mdct no restrictions apply
fullbandLpd no restrictions apply
noiseFilling no restrictions apply
dnhancedNoiseFilling no restrictions.apply
igfUseEnf no restrictions apply
igfUseHighRes no restrictions apply
igfUseWhitening no.restrictions apply
igfAfterTnsSynth no restrictions apply
igfStartindex no restrictions apply
igfStopIndex no restrictions apply

3.3.5 mpegh3daLfeElementConfig()

No restrictions are applicable:to this bitstream element.

5.3.6 mpegh3daExtElementConfig()

[Jepending on thelusacExtElementType the following restrictions apply as defined in Table 3.

Table 3 — Type dependent restrictions for mpegh3daExtElementConfig()

usacExt elemldx Number of usacExt usacExt usacExt usacExt
ElementType of mpegh- | occurrences Element Element Element Element
{DJEXT ELE )| . 3di’il‘ 'Conflig l')efalﬂ_t l')efalﬂ_t P;lyload
pecoaer Tengtin Tengtir Tengtir rrag
Config() Present
FILL NR NR ==0 NR NR ==
MPEGS NR NR NR NR NR NR
SAOC NR NR NR NR NR NR
AUDIOPREROLL ([==0 <1 ==0 ==0 N/A ==0
UNI_DRC NR <1 NR NR NR ==0

Key

NR: no restrictions apply

N/A: not applicable
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Table 3 (continued)

usacExt elemldx Number of usacExt usacExt usacExt usacExt

ElementType | of mpegh- | occurrences Element Element Element Element

@0 BXTBLE.) | 20, Colg | Defalt | Default | Payload
Config() Present

OBJ_METADATA |NR NR NR NR NR NR
SAOC_3D NR NR NR NR NR NR
HOA | NR NR NR NR NR NR
FMT_CN'VRTR NR NR == NR NR NR
MCT NR NR NR NR NR ==
TCC NR NR NR NR NR NR
HOA_ENH_LAYER|NR NR NR NR NR NR
HREP NR NR NR NR NR ==
ENHANCED_OBJ_ |[NR NR NR NR NR NR
METADATA
Key

NR: no restrictions apply
N/A: not applicable

tmp no restrictions apply

5.3.7 mpegh3daConfigExtension()

numConfigExtensions no restrictions apply
usacConfigExtType no restrictions apply
usacConfigExtLength no restrictions apply
fill_byte should be '10100101"
tmp no restrictions apply

5.3.8 PBbrConfig()

The SbiConfig() bitstream structure and all recursively included bitstream structures shall be
restrict¢d as spekified in ISO/IEC 23003-3:2012.

5.3.9 Mps212Config()

The Mps212Config() bitstream structure and all recursively included bitstream structures shall be
restricted as specified in ISO/IEC 23003-3:2012.

5.4 MPEG-H 3D core audio frame

5.4.1 mpegh3daFrame()

usacIndependencyFlag no restrictions apply

elementLength no restrictions apply
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5.4.2 mpegh3daSingleChannelElement()

No restrictions are applicable to this bitstream element.

5.4.3 mpegh3daChannelPairElement()

No restrictions are applicable to this bitstream element.

5.4.4 mpegh3dalfeElement()

ISO/IEC 23008-9:2019(E)

53.4.5 mpegh3daExtElement()

No restrictions are applicable to this bitstream element.

Jepending on the usacExtElementType the restrictions in Table 4 apply.

Table 4 — Type dependent restrictions for mpegh3daExtElement()

NR: no restrictions/apply

N/A: not applieable

usacExtElementType usacExtElement usacExtElementUse usacExtElemé¢nt
(ID_EXT_ELE_..) Present DefaultLength PayloadLength
FILL NR NR NR
MPEGS NR NR NR
bAOC NR NR NR
AUDIOPREROLL NR ==0 NR
JNI_DRC NR NR NR
DB]_METADATA NR NR NR
bAOC_3D NR NR NR
10A NR NR NR
FMT_CNVRTR NR NR NR
MCT == NR >0
[CC NR NR NR
10A_ENH_LAYER NR NR NR
1REP NR NR NR
ENHANCED_OBJ-|NR NR NR
METADATA
Key

sacExtElementStart

norestrictions annly
rr-J

usacExtElementStop

© ISO/IEC 2019 - All rights reserved
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5.4.6 ics_info()

window_sequence

A conformant bitstream shall consist of only mean-
ingful window_sequence transitions. However,
decoders are required to handle non-meaningful
window_sequence transitions as well. The mean-
ingful window_sequence transitions are shown in
ISO/IEC 23003-3:2012, 7.9 (Table 133).

windo'vI shape

max_sf

scale_factor_grouping
5.4.7 mpegh3daCoreCoderData()

core_m¢de

tns_data_present
5.4.8 PBtereoCoreToollnfo()

common_ltpf
Itpf_datja_present
Itpf_pit¢ch_lag_index
Itpf_gaip_index
tns_actjve
commoh_window
commohp_max_sfb

max_sfbl

ms_magk_present

daai ol 1
ITU TCTOLIICLIVUILIOS ay}uy

shall be <= num_swb_long_window or num_swb:_
short_window as appropriate for window_se:
quence and sampling frequency and core,coder
frame length

no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply
novwestrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply

shall be <= num_swb_long_window or num_swb_
short_window as appropriate for window_se-
quence and sampling frequency and core coder
frame length

no restrictions apply

ms_used
igf_ms_mask_present
ms_used

common_tw

common_tns

12

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

no restrictions apply
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tns_on_Ir
tns_present_both

tns_data_present[1]
5.4.9 fd_channel_stream()

global_gain

no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

ISO/IEC 23008-9:2019(E)

rnoise_level

oise_offset

=

ot

[ pf_data_present

ot

[pf_pitch_lag_index

ot

[pf_gain_index

-

lp_data_present

-

p_spacing_index
prev_aliasing_symmetry

durr_aliasing_symmetry

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

norestrictions apply

0

f_AllZero shall be 1 if one of the following conditionsi|is true:
— m_igfStartSfb == m_igfStopSfb
— all values inigf curr[][][]==0

— swb_offset[m_igfStartSfb] < igfMin

ot

of level no restrictions apply

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

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 shall have a
value between and including 0 and 4.

bpf_control_info no restrictions apply
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core_mode_last

fac_data_present

shall be encoded with the value of data element
core_mode of the previous frame

shall be 0,

if mod[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 mnr][n] ofthe current frame is> 0 and

short_fac_flag

5.4.11 pcelp_coding()

mean_energy
acb_injex
Itp_filtering_flag

icb_index

gains
5.4.12 fcx_coding ()

noise_factor

global_gain
Itpf_datja_present
Itpf_pit¢h_lag_index
Itpf_gaip_index

fdp_datp‘present

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 frameofithe same
channel was 0 ("ACELP follows ACELB")

shall be encoded with a value of 1 if the window_
sequence of the previous frame was 2 (EIGHT_
SHORT_SEQUENCE). Otherwise short_fac_flag sha
be encoded with a value-of 0.

jm—y

no restrictions apply
no restrictions apply
no.testrictions 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

fdp_spacing_index
igf_AllZero

14

no restrictions apply
shall be 1 if one of the following conditions is true:
— m_igfStartSfb == m_igfStopSfb

— all values inigf_curr[ ][ ][] ==
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igf_level

arith_reset_flag

5.4.13 lIpd_stereo_stream()

— swb_offset[m_igfStartSfb] < igfMin

no restrictions apply

no restrictions apply

res_mode no restrictions apply
q_mode no restrictions apply
ipd_mode no restrictions apply
gred_mode no restrictions apply
dod_mode no restrictions apply
ild_idx no restrictions apply
pred_gain_idx no restrictions apply

Jut n [ et

ot

(&x ]

0

0

0

i

od_gain_idx
4.14 igf stereo_pred_data()

bf stereo_pred_all
plx_pred_used

of pred_dir

of delta_code_time

cod_sf
4.15 igf data()

of UsePrevTileldx
sfCurrTileldx
bf UsePrevyWhiteningLevel

sf WhiteningLevel

I

emainingTilesDifferent

no restrictions apply

o 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

igf_ WhiteningLevel

igfApplyTNF

© ISO/IEC 2019 - All rights reserved
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5.4.16 tbe_data()

tbe_heMode
idxFrameGain
idxSubGains

Isf_idx[0]

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

Isf_idx[1]
tbe_hrdonfig
tbe_nlCpnfig
idxMix(onfig
idxShbErGain
idxRes§ubGains
idxShbExcResp[0]
idxShbExcResp[1]

5.4.17 fw_data()

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

no restrictionsapply

The tw_
as speci

5.4.18

hcod_sf
encoded

5.4.19

lata() bitstream structure and all recursively inchided bitstream structures shall be restricte
fied in ISO/IEC 23003-3:2012.

kcale_factor_data()

Ins_data()

The tns_|data() bitstream structure and all recursively included bitstream structures shall be restricte

as speci

5.4.20
The ac_s

fied in ISO/IEC 23003-3:2012, 7.8 (Table 130)

hc_spectral_data()

restricted as specified in ISO/IEC 23003-3:2012.

5.4.21

arith_data()

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

pectral_data() bitstream structure and all recursively included bitstream structures shall b

D

The arith_data() bitstream structure and all recursively included bitstream structures shall be
restricted as specified in ISO/IEC 23003-3:2012.

5.4.22

fac_data()

The fac_data() bitstream structure and all recursively included bitstream structures shall be restricted
as specified in ISO/IEC 23003-3:2012.

16
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5.4.23 code_book_indices()

The code_book_indices() bitstream structure and all recursively included bitstream structures
restricted as specified in ISO/IEC 23003-3:2012.

5.4.24 UsacSbrData()

The UsacSbrData() bitstream structure and all recursively included bitstream structures
restricted as specified in ISO/IEC 23003-3:2012.

5.4.25 Mps212Data()

—

he Mps212Data() bitstream structure and all recursively included bitstream structures
estricted as specified in ISO/IEC 23003-3:2012.

—

L

.5 Fill element

fill_byte should be ‘10100107’

3.6 MPEG surround configuration, SpatialSpecificConfig()

He restricted as specified in ISO/IEC 23003-1:2007/Amd.1;2008.

3.7 MPEG surround frame, SpatialFrame()

The SpatialFrame() bitstream structure and all\recursively included bitstream structures
restricted as specified in ISO/IEC 23003-1:200%/Amd.1:2008.

5.8 SAOC configuration, SAOCSpecificConfig()

he restricted as specified in ISO/IEC 23003-2:2010/Amd.4:2016.

3.9 SAOC frame, SAOCGFrame()

restricted as specified in ISO/IEC 23003-2:2010/Amd.4:2016.
3.10 AudioPreRoll

5.10.1 <Recursive presence of AudioPreRoll extension payload

Anraceess unit which is part of an AudioPreRoll shall not have usacExtElementPresent equal

t Aayutancioy maglaod £ TN OVT RTE AIIDIOPRERNOTT Thaot ymaanc +thara chall bha o n g
IC CALCITIOIUIT P“)’lucl\/l L)’ t}\, T LT Lo IYUDIVININLIINU L. I'TIALU TIITUAdITO LIICI U OI11dIl UL 11U 10

embedded AudioPreRoll extension payload.
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shall be

shall be

shall be

The SpatialSpecificConfig() bitstream structure and all recursively included bitstream structufes shall

shall be

The SAOCSpecificConfig() bitstreamstructure and all recursively included bitstream structufes shall

The SAOCFrame() bitStream structure and all recursively included bitstream structures [shall be

to 1 for
ursively
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5.10.2 AudioPreRoll()

configLen no restrictions apply
applyCrossfade no restrictions apply
reserved should be 0

numPreRollFrames no restrictions apply
aulen no restrictions apply

5.11 Dynamic range control configuration

5.11.1 mpegh3daUniDrcConfig()

drcCoeffficientsUniDrcCount
drcInstructionsUniDrcCount
drcInstructionsType

mae_grpuplD

mae_grpupPresetID

uniDrcConfigExtPresent

loudnegsinfoSetPresent

5.11.2 mpegh3daUniDrcChannelLayout(})

baseChannelCount

5.11.3 drcCoefficientsUniDrc()

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

—, Clauge 9.

5.11.4 drcInstructionsUniDrc()

The drclnstructionUniDrc() bitstream structure shall be restricted as specified in ISO/IEC 23003-4: —

Clause 9.

no restrictions apply
no restrictions apply
no restrictions apply,

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

shall match'the mae_groupPresetID value of a pres
ent mag, GroupPresetDefinition() structure

norestrictions apply

no restrictions apply

no restrictions apply

L

5.11.5 uniDrcConfigExtension()

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

—, Clause 9.

5.12 Dynamic range control frame, uniDrcGain()

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

18
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5.13 Object metadata configuration, ObjectMetadataConfig()

lowDelayMetadataCoding
hasCoreLength
frameLength

hasScreenRelativeObjects

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

isScreenRelativeObject

hasDynamicObjectPriority

-

asUniformSpread

La

.14 Object metadata frame

3.14.1 object_metadata_efficient()

gbject_metadata_present

5.14.2 object_metadata()

5.14.3 object_metadata_efficient()

no restrictions apply
no restrictions apply

no restrictions apply

no restrictions.apply

No restrictions are applicable to this bitstream element.

ISO/IEC 23008-9:2019(E)

has_differential_metadata shall be 0 if usacIndependencyFlag == 1

5.14.4 intracoded_object_metadata_efficient()

i

[period The number of audio frames for which OAM data
are processed as indicated by ifperiod shall not
exceed subsequent frames for which usacInde-

dgommon_azimuth
default_azimuth
position @zimuth

gommen_elevation

oafauls alauvation

pendencyFlag == 1.
no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

TIOUIT_CIC VO TIUILT

position_elevation
common_radius
default_radius
position_radius
common_gain

default_gain

© ISO/IEC 2019 - All rights reserved

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

no restrictions apply

19


https://standardsiso.com/api/?name=e444a147d04bdab9536976ce6a302aa3

ISO/IEC 23008-9:2019(E)

gain_factor
common_spread
default_spread
default_spread_width

default_spread_height

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

no restrictions apply

default|spread_depth
spread
spread_width
spread _|height
spread |depth

commoh_dynamic_object_priority
default|dynamic_object_priority

dynamilc_object_priority

5.14.5 differential_object_metadata()

bits_per_point
fixed_azimuth
flag_azimuth

nbits_azimuth

differential_azimuth

fixed_elevation
flag_elevation
nbits_elevation
differential_eleyation
fixed_radius

flag_radius

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

no restrictionsapply

no restrictions apply
1o 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

nbits_radius
differential_radius
fixed_gain
flag_gain
nbits_gain

differential_gain

20

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

no restrictions apply
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fixed_spread
flag_spread
nbits_spread
differential_spread

flag_spread_width

ISO/IEC 23008-9:2019(E)

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

no restrictions apply

nbits_spread_width
differential_spread_width

flag_spread_height

=

bits_spread_height

differential_spread_height

——

Jag_spread_depth
nbits_spread_depth
differential_spread_depth
fixed_dynamic_object_priority
flag_dynamic_object_priority
nbits_dynamic_object_priority
differential_dynamic_object_priority
53.14.6 offset_data()
hitfield_syntax

dffset_bitfield

npoints

fpffset

§.14.7 object_metadata_low_delay()

hasntracoded_object_metadata

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
Ao restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

shall be 1 if usacIndependencyFlag ==

5.14.8 intracoded_object_metadata_low_delay()

fixed_azimuth
default_azimuth
common_azimuth
default_azimuth

position_azimuth

© ISO/IEC 2019 - All rights reserved

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

no restrictions apply
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fixed_elevation
default_elevation
common_ elevation
default_elevation

position_elevation

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

no restrictions apply

fixed_radius
default|radius
commoh_radius
default]radius
position_radius
fixed_inn
default[gain
common_gain
default|gain
gain_factor
fixed_spread
default|spread
default[spread_width
default{spread_height
default|spread_depth
commoh_spread
default|spread
spread

spread [width

spread_|height

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictionsapply
no restrictions apply
no restrictions apply
netrestrictions 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

spread_depth
fixed_dynamic_object_priority
default_dynamic_object_priority
common_dynamic_object_priority
default_dynamic_object_priority

dynamic_object_priority

22

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

no restrictions apply
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5.14.9 dynamic_object_metadata()

flag_absolute

has_object_metadata

5.14.10single_dynamic_object_metadata()

position_azimuth

no restrictions apply

no restrictions apply

no restrictions apply

position_elevation
position_radius

gain_factor

read

read_width
read_height
read_depth
dynamic_object_priority
1ibits

flag_azimuth

position_azimuth_difference

—r

Jag_elevation

position_elevation_difference

—r

Jag_radius

position_radius_difference

——

Jag_gain

gain_factor_difference

—

Jag_spread

read-difference
:E.g spread_width

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply.
no restrictions apply
no restrictions apply
no restrietions 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
no restrictions apply
no restrictions apply

no restrictions apply

spread_width_difference
flag_spread_height
spread_height_difference

flag_spread_depth

© ISO/IEC 2019 - All rights reserved

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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spread_depth_difference
flag_dynamic_object_priority
dynamic_object_priority_difference

5.15 EnhancedObjectMetadataConfig()

hasDiffuseness

no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

hasCommonGroupDiffuseness
hasExcludedSectors
hasConimonGroupExcludedSectors
useOnlyPredefinedSectors
hasClosestSpeakerCondition
closest§peakerThresholdAngle
hasDivedrgence
divergepnceAzimuthRange

useOnlyPredefinedSectors

5.16 EnhancedObjectMetadataFrame()

keepDiffuseness
diffuseness
keepEx¢lusion
numExd¢lusionSectors

excludeSectorIndex

usePredefinedSector
excludeSectorIndex
excludeSectéorMinAzimuth

excludeSectorMaxAzimuth

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply
no restrictiods apply

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

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

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

excludeSectorMinElevation
excludeSectorMaxElevation
closestSpeakerPlayout
keepDiffuseness
diffuseness

keepDivergence

24

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

no restrictions apply
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divergence no restrictions apply
keepExclusion no restrictions apply
numExclusionSectors no restrictions apply
excludeSectorindex no restrictions apply
usePredefinedSector no restrictions apply
dxcludeSectorIndex no restrictions apply

dxcludeSectorMinAzimuth
dxcludeSectorMaxAzimuth
dxcludeSectorMinElevation

dxcludeSectorMaxElevation

L

.17 SAOC 3D Config

=

sSamplingFrequencylndex

=

sSamplingFrequency

=

sFreqRes
hsDoubleFrameLengthFlag

hsNumSaocDmxChannels

5.17.1 SAOC3DSpecificConfig()

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

shall be equal to usacSamplingFrequencylndex

shall be equal to usacSamplingFrequency
shall not be 0
no restrictions apply

shall be equal to (numSAOCTransportChan
bsNumSaocDmxObjects)

nels -

nels -

hsNumSaocDmxObjects shall be equal to (numSAOCTransportChan
bsNumSaocDmxChannels)

KsDecorrelationMethod no restrictions apply
HsNumSaocObjegts no restrictions apply
HsRelatedTo no restrictions apply
HsOnelOC no restrictions apply
WsSaocDmxMethod no restrictions apply
bsDualMode no restrictions apply
bsBandsLow no restrictions apply
bsDcuFlag shall be 0
bsDcuMandatory shall be 0
bsDcuDynamic shall be 0

bsDcuMode shall be 0

bsDcuParam shall be 0

© ISO/IEC 2019 - All rights reserved
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5.17.2 SAOC3DgetNumChannels()

No restrictions are applicable to this bitstream element.

5.17.3 SAOC3DExtensionConfig()

No restrictions are applicable to this bitstream element.

5.17.4 SAOC3DExtensionConfigData()

No restifictions are applicable to this bitstream element.

5.17.5 BAOCExtensionConfig()

The SAQCExtensionConfig() bitstream structure and all sub bitstream structures shall be'vestricted ds
specifiedl in ISO/IEC 23003-2:2010/Amd.4:2016.

5.18 SAOC 3D frame

5.18.1 Baoc3DFrame()

bsIndependencyFlag shall be 1 if usaclndependencyFlag ==
bsDcuDlynamicUpdate no restrictiohs apply
bsDcuMode no restrictions apply
bsDcuPpram no restrictions apply

5.18.2 SAOC3DFraminglnfo()

bsFranIngType no restrictions apply
bsNumParamSets no restrictions apply
bsParamSlot no restrictions apply

5.18.3 EcDataSaoc()

The SAQCExtensionConfig() bitstream structure and all sub bitstream structures shall be restricted as
specifiegl in ISO/IEC28003-2:2010/Amd.4:2016.

5.18.4 ByteAlign()

The SAQCExtensionConfig() bitstream structure and all sub bitstream structures shall be restricted ds
specifiet i ISO/AEC 23003-2:2010/Amd-4:2016

5.18.5 SAOC3DExtensionFrame()

No restrictions are applicable to this bitstream element.

5.18.6 SAOC3DExtensionFrameData()

No restrictions are applicable to this bitstream element.

26 © ISO/IEC 2019 - All rights reserved
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5.18.7 SAOCExtensionFrame()

ISO/IEC 23008-9:2019(E)

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

specified in ISO/IEC 23003-2:2010/Amd.4:2016

5.18.8 HOAConfig()

HoaOrder

shall NOT have values [30, ..., 38]

I SLI CCllRC}dtiVC
UsesNfc

NfcReferenceDistance
5.18.9 HOADecoderConfig()

MinAmbHoaOrder

SingleLayer
dodedLayerCh

(odedSpatiallnterpolationTime

SpatiallnterpolationMethod
(odedVVecLength
MaxGainCorrAmpExp

HOAFrameLengthIndicator

DiffOrder

2

[lumVVecVgElementsBits

UsePhaseShiftDecorr

18.10HOAEnhConfig()

morestrictions appl_y
no restrictions apply

no restrictions apply

shall be smaller than©r-equal to min(floor
\/numHOATransportChannels ~1), HoaOrde¢

shall be according to ISO/IEC 23008-3:—, T|
no restrictions apply

shall'be smaller than NumOfAdditionalCod

shall be coded according to ISO/IEC 230083:

Table 209

no restrictions apply
shall NOT be 3

no restrictions apply

shall NOT be 3 according to ISO/IEC 23008
Table 208

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

restricted to values [0..7]

no restrictions apply

—

)
able 14

PI'S

3:—,

Max-
ffOrder

Layerldx

5.18.11HOADecoderEnhConfig ()

MaxNoOfDirSigsForPrediction
NoOfBitsPerScalefactor

PredSubbandsldx

© ISO/IEC 2019 - All rights reserved

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

no restrictions apply
no restrictions apply

no restrictions apply
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bsNumOfPredSubbands
FirstSBRSubbandIdx
MaxNumOfPredDirsLog2

MaxNumOfPredDirsPerBand

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

DirGridTableldx shall NOT be 3
ParSubbandTableldx no restrictions apply
bsNum(@fParSubbands no restrictions apply

LastFirstOrderSubbandIdx

UseRea]CoeffsPerParSubband
5.18.12petSubbandWidths ()

CodedBwFirstBand
bw_diff

5.19 HPA frame
5.19.1 HOAFrame()

hoalnd¢pendencyFlag

5.19.2 HOAEnhFrame ()

no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply

shall be 1 if usacindependencyFlag ==

No restifictions are applicable to this bitstream element.

5.19.3 ChannelSideIlnfoData()

Channe|Type

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

ActiveDlirslds shall be [0, ..., 900] according to ISO/IEC 23008-
3:—, Table F.9

NewChgnnelTypeOne no restrictions apply

NbitsQ if hoalndependencyFlag == 1 then the two MSBs
of NbitsQ shall not be 00 binary

CodebklIdx shall NOT be 4, 5, 6

CbFlag no restrictions apply

bA no restrictions apply

bB no restrictions apply
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uintC
PFlag
CbFlag

5.19.4 AddAmbHoalnfoChannel()

AmbCoeffTransitionState

no restrictions apply
no restrictions apply

no restrictions apply

shall NOT be 3

ISO/IEC 23008-9:2019(E)

(JodedAmbCoeffldx

AmbCoeffldxTransition

(GainCorrPrevAmpExp
(odedGainCorrectionExp

(GainCorrectionException

5.19.6 VVectorData()

Yvecldx

gnVal
leightldx
VecVal
RHuffVval

3.19.5 HOAGainCorrectionData()

shall be smaller than MaxNumAddActiveAmbCoeffs

no restrictions apply

no restrictions apply
no restrictions apply,

no restrictions apply

shallbe smaller than dependent on
or,equal to
Codebkldx |HoaOrdpr
899 0 N/A
33 1,2 N/A
63 3 N/A
31 7 =
(HoaOrder + 1)2-1 |7 4

no restrictions apply
no restrictions apply

no restrictions apply

shall be Huffman-coded according to ISO/IEC

3:—, Tables F.15 - F.24

»3008-

imtAddVvat
5.19.7 HOAPredictionInfo()

PSPredictionActive
KindOfCodedPredlds
NumActivePredlds

Predlds

© ISO/IEC 2019 - All rights reserved

TIO TESTictions apply

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply
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ActivePred
PredDirSiglds

PredGains
5.19.8 HOADirectionalPredictionInfo()

UseDirectionalPrediction

no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

KeepPreviousPredDirsFlag
NumOf¢lobalPredDirs
GlobalPredDirslds
KeepPrgviousDirPredMatrixFlag
UseHuffmanCodingDiffAngle
DirlsActive

RelDir(Gridldx
5.19.9 freadDirPredDiffValues()

DecodeflMagDiff
DecodeflAngleDiff

5.19.10HOAParInfo ()

UsePar
KeepPreviousParMatrixFlag
ParDecorrSigsSelectionTableldx
UseRedpcedNoOfUpmixSigs
UseParUpmixSig
UseParHuffmanCaedingDiffAbs

UseParHuffmanCodingDiffAngle

5.19.11readParDiffValues ()

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

no restrictions apply

no resteictions 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

HuffmanCodedParMagDiff

HuffmanCodedRealParMagDiff

runLengthCodedVal
CodedParMagDiff

30

shall be Huffman-coded according to ISO/IEC

23008-3:—, Table F.37

shall be Huffman-coded according to ISO/IEC

23008-3:—, Table F.38
no restrictions apply

no restrictions apply
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runLengthCodedVal
HuffCodedParAngleDiff

CodedParAngleDiff

ISO/IEC 23008-9:2019(E)

no restrictions apply

shall be Huffman-coded according to ISO/IEC
23008-3:—, Table F.39

no restrictions apply

5.20 FMT converter frame, FormatConverterFrame()

cnderingsvlype

La

mctChanMask

L

.22 Multi-channel coding tool frame
§.22.1 MultichannelCodingBoxRotation ()

dhannelPairIndex

hasMctMask
hasBandwiseAngles
isSMCTShort
numMaskBands
mctMask

mct_delta_time

hcod_angle

§.22:2" MultichannelCodingBoxPrediction ()

.21 Multi-channel coding tool config, MCTConfig ()

no restrictions apply

the number of all non-zero entries in mctChHan-
Mask][] shall be greater than'er equal to 2

shall havea value between and including 0 pnd
nMCTChannels-(nMCTChannels-1)/2-1,

with nMCTChannels = number of all non-zero en-
tries in mctChanMask(]

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

mct_delta_time shall be 0 if MCTSignalingType
of the previous and the current frame chanpes
between one of the following values: 0 and [1, 0 and
3,1and 2, or 2 and 3 (and vice versa)

no restrictions apply

channelPairIndex

hasMctMask
hasBandwiseCoeff

isMCTShort

© ISO/IEC 2019 - All rights reserved

shall have a value between and including 0 and
nMCTChannels-(nMCTChannels-1)/2-1,

with nMCTChannels = number of all non-zero en-
tries in mctChanMask[]

no restrictions apply
no restrictions apply

no restrictions apply
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numMaskBands
mctMask
pred_dir

mct_delta_time

no restrictions apply
no restrictions apply
no restrictions apply

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

'2’ 1 and 7’ or2and?l (::nﬂ vice vnrcn)

hcod_sf
5.22.3 MultichannelCodingFrame()

MCTSigpalingType
keepTree
numPairs

hasStereoFilling

5.23 Tgnal component coding configuration, TccConfig ()

tccMode[]

5.24 Tgnal component coding frame

5.24.1 [General

Conformhance test bitstream shall containtenal component coding frame compressed data stored ip
TccGroupOfSegments() as defined in ISQ/IEC 23008-3.

Each cothpressed data shall meet the Syntactic and semantic requirements specified in ISO/IEC 23008-3.

5.24.2 [fccGroupOfSegments()

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

shall notbe 3

tccDataPresent no restrictions apply
numTrgjectories no restrictions apply
isContinued no restrictions apply
segLenlth no restrictions apply
amplQuant no restrictions apply

amplTransformCoeffDC

amplTransformIndex

amplTransformCoeffAC

32

no restrictions apply

The corresponding huffWord shall be encoded
with the values listed in the Huffman table, huf £
idxTab, defined in ISO/IEC 23008-3:—, Table 119

The corresponding huffWord shall be encoded
with the values listed in the Huffman table, huf £

acTab, defined in ISO/IEC 23008-3:—, Table 120
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huff

ded
huff

e 120

amplSgn no restrictions apply

freqQuant no restrictions apply

freqTransformCoeffDC no restrictions apply

freqTransformIndex The corresponding huffWord shall be encoded
with the values listed in the Huffman table, B
idxTab, defined in ISO/IEC 23008-3:—, Table 119

freqTransformCoeffAC The corresponding huffWord shall be engd
with the values listed in the Huffman table,
acTab, defined in ISO/IEC 23008-3;-+, Tab

freqSgn no restrictions apply

5.25 HREP config, HREPConfig()

dxtendedGainRange
gxtendedBetaFactorPrecision
isHREPActive

lastFFTLine

transitionWidthLines

defaultBetaFactorldx

yseCommonSettings

L

.26 HREP frame, HREPFrame()

useRawCoding
gainldx
useDefaultBetaFactorldx

hetaFactorldx

J.27 1€6 config, ICGConfig ()

no restrictions apply
no restrictions\apply
no restrietions apply

lastFET Line shall be greater than or equal {
sitionWidthLines

transitionWidthLines shall be smaller than
equal to lastFFTLine

no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

I I r'S
I 1 COTIIT

ICinCPE
ICGPreAppliedPresent

ICGPreAppliedCPE

© ISO/IEC 2019 - All rights reserved

11U 1 Cbtl iLtiUllD app}_y
no restrictions apply
no restrictions apply

no restrictions apply

o tran-

or
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5.28 SignalGrouplInformation Config, SignalGroupInformation ()

groupPriority

fixedPosition

5.29 DownmixMatrix

5.29.1 downmixConfig()

no restrictions apply

no restrictions apply

downmjfxConfigType
passiveDownmixFlag
phaseAlignStrength

immersiveDownmixFlag
5.29.2 PownmixMatrixSet()

downmjxIldCount

downmjxId

downmifxType

CICPsp¢akerLayoutldx (downmixType == 0)

CICPsp¢akerLayoutldx (downmixType == 1)

bsDownmixMatrixCount

bsNumAssignedGrouplDs
Signal_groupID

DmxMajtrixLenBits
5.29.3 PownmixMatrix()

equalizerPtesent

shall not be 3
no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply.

shall not be 0x00,'shall not be 0x7F. All values of
downmixID within one DownmixMatrixSet() shal

be pairwisedistinct

shall\be-0 or 1

shall be encoded in accordance with ChannelCon-
figuration as defined in ISO/IEC 23091-3

shall be encoded in accordance with ChannelCon-
figuration as defined in ISO/IEC 23091-3

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

precisionLevel
maxGain
minGain
isAllSeparable
isSeparable

isAllSymmetric

34

Shalinot be 3

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

no restrictions apply
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isSymmetric
mixLFEOnlyToLFE
rawCodingCompactMatrix
compactDownmixMatrix

useCompactTemplate

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

no restrictions apply

ISO/IEC 23008-9:2019(E)

runLGRParam
ZeroRunLength
gompactDownmixMatrix
fullForAsymmetriclnputs
rawCodingNonzeros

gainLGRParam

3.29.4 DecoderGainValue()

gainValuelndex

5.29.5 ReadRange()

range

rangeExtra
5.29.6 EqualizerConfig()

nnumEqualizers
dqPrecisionLevel
dqExtendedRange
numsSections
gqFactorindex
gFacterExtra

denferGainlndex

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

scalingGainIndex

hasEqualizer

© ISO/IEC 2019 - All rights reserved

no restrictions apply

no restrictions apply
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5.30 Loudness info

5.30.1 mpegh3daLoudnessinfoSet()

loudnessinfoCount no restrictions apply
loudnessinfoType no restrictions apply
mae_grouplD shall match the mae_grouplID value of a present

mae_gr

loudnes
loudnes

loudnes

5.30.2
The unil

5.30.3

The unil

5.31 Audioscene info

mae_troupberinition( j structure

bupPresetID shall match the mae_groupPresetID value of a'pres
ent mae_GroupPresetDefinition() structure

sinfoAlbumPresent no restrictions apply
sInfoAlbumCount no restrictions apply
sInfoSetExtensionPresent no restrictions apply
Joudnessinfo()

JoudnessinfoSetExtension()

5.31.1 mae_AudioScenelnfo

mae_isNainStream no restrictions apply
mae_audioScenelnfolDPreserit no restrictions apply
mae_audioScenelnfolD no restrictions apply
mae_numGroups no restrictions apply
mae_numSwitchGroups no restrictions apply
mae_numGroupPresets no restrictions apply

mae_metaDataElementIDmaxAvail no restrictions apply

36

DrcGainExtension() bitstream structure shall be restricted as specified in ISO/IEC 23003-4:—
Clause 9

DrcGainExtension() bitstream structure shall betestricted as specified in ISO/IEC 23003-4:—
Clause 9
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5.31.2 mae_Data()

mae_numDataSets no restrictions apply
mae_dataType each data type shall only occur once at most
mae_dataLength no restrictions apply
tmp no restrictions apply

3.31.3 mae_GroupDefinition()

mae_grouplD shall not be the same value for different grqups
mae_allowOnOff no restrictions apply

mae_defaultOnOff no restrictions apply
mae_allowPositionInteractivity shall be identical forgtoups contained in the same

switch group

mae_interactivityMinAzOffset shall be identical for groups contained in the same
switch greup

mae_interactivityMaxAzOffset shall kg identical for groups contained in the same
switch group

mae_interactivityMinElOffset shall be identical for groups contained in the same
switch group

mae_interactivityMaxE1Offset shall be identical for groups contained in the same
switch group

mae_interactivityMinDistFactor: shall be identical for groups contained in the same
switch group

mae_interactivityMaxDistEactor shall be identical for groups contained in the same
switch group

mae_allowGainInteractivity shall be identical for groups contained in the same
switch group

mae_interactivityMinGain shall be identical for groups contained in the same
switch group

mae_interactivityMaxGain shall be identical for groups contained in the same
switch group

mae_bsGroupNumMembers no restrictions apply
mae_hasConjunctMembers no restrictions apply
mae_startID no restrictions apply
mae_metaDataElementID groups that are part of switch groups shall consist

of one or multiple complete signalGroups
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5.31.4 mae_SwitchGroupDefinition()

mae_switchGroupID

mae_switchGroupAllowOnOff

mae_switchGroupDefaultOnOff

mae_bs

witchGroupNumMembers

shall not be the same value for different switch
groups

no restrictions apply
no restrictions apply

no restrictions apply

mae_SsW

mae_sw
5.31.5

mae_bs

mae_de|

mae_de

mae_de|

mae_bs
mae_bs
mae_bs

mae_de|
5.31.6

mae_bs
mae_Co

mae_co

itchGroupMemberID

mae_Description()

NumDescriptionBlocks

scriptionGrouplD

scriptionSwitchGroupID

scriptionGroupPresetID

NumDescLanguages
PDescriptionLanguage
DescriptionDataLength

scriptionData
mae_ContentData()

NumContentDataBlocks
ntentDataGrouplD

htentKind

mae_hajsContentLanguage

mae_co
5.31.7

mae_bs

mae_Co

38

itchGroupDefaultGroupID

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

no restrictions apply

no restrictions apply

shall only address values)of mae_grouplD once at
the most

shall only address values of mae_switchGrouplID
once at the most

shall only.address values of mae_groupPresetID
once.atthe most

norestrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

no restrictionsapply

mae_CompositePair()

NumCompositePairs

mpositeElementID

hatalAf
o PPty

no restrictions apply

no restrictions apply
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5.31.8 mae_GroupPresetDefinition()

mae_groupPresetID

mae_groupPresetKind

mae_bsGroupPresetNumConditions

mae_groupPresetReferencelD

ISO/IEC 23008-9:2019(E)

shall not be the same value for different presets

no restrictions apply

no restrictions apply

shall only reference groups or switch groups

which have a value of mae_allowOnOff of 1

r mae_

=

=

=

=

=

=

hae_groupPresetConditionOnOff

hae_groupPresetDisableGainInteractivity

hae_groupPresetGainFlag

hae_groupPresetGain

hae_groupPresetDisablePositienInteractivity

hae_groupPresetPositionFlag

hae_groupPresétAzOffset
hae_groupPresetElOffset

hae_groupPresetDistFactor

5

.31,9 mae_ProductionScreenSizeData()

switchGroupAllowOnOff of 1, respectively

not more than one condition shall bé defind
group

not more than one conditioncshall be define
switch group

not more than one condition shall be define
groups which are partof the same switch g

for a group whicl'is part of a switch group
dition shall be'defined if a condition for the
group is.already defined

no restrictions apply

shall be 1 if mae_allowGainInteractivity of
erenced group is 0

shall be 0 if mae_allowGainInteractivity of
erenced group is 0

no restrictions apply

shall be 1 if mae_allowPositionInteractivity
referenced group is 0

shall be 0 if mae_allowPositionInteractivity
referenced group is 0

no restrictions apply
no restrictions apply

no restrictions apply

dfora

dfora

d for

roup

ho con-
switch

Che ref-

the ref-

of the

of the

hasNonStandardScreenSize

bsScreenSizeAz

bsScreenSizeTopEl

bsScreenSizeBottomEl
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no restrictions apply

39


https://standardsiso.com/api/?name=e444a147d04bdab9536976ce6a302aa3

ISO/IEC 23008-9:2019(E)

5.31.10mae_LoudnessCompensationData ()

mae_loudnessCompGroupLoudnessPresent no restrictions apply
mae_bsLoudnessCompGroupLoudness no restrictions apply
mae_loudnessCompDefaultParamsPresent no restrictions apply
mae_loudnessCompDefaultincludeGroup no restrictions apply

mae_loudnessCompDefaultMinMaxGainPresent no restrictions apply

mae_bsLoudnessCompDefaultMinGain no restrictions apply
mae_bsLoudnessCompDefaultMaxGain no restrictions apply
mae_logidnessCompPresetParamsPresent no restrictions apply
mae_logidnessCompPresetincludeGroup no restrictions apply
mae_lowidnessCompPresetMinMaxGainPresent no restrictions apply
mae_bsLoudnessCompPresetMinGain no restrictions apply
mae_bsLoudnessCompPresetMaxGain no restrictionsapply
5.31.11mae_ProductionScreenSizeDataExtension()

mae_overwriteProductionScreenSizeData no restrictions apply
bsScregnSizeLeftAz fio restrictions apply
bsScreegnSizeRightAz no restrictions apply
mae_NumPresetProductionScreens no restrictions apply
mae_prpductionScreenGroupPresetID no restrictions apply
mae_hasNonStandardScreenSize no restrictions apply
isCenteredInAzimuth no restrictions apply
bsScreenSizeAz no restrictions apply
bsScrednSizeLeftAz no restrictions apply
bsScreenSizeRightAz no restrictions apply
bsScreeanSizeTopEl no restrictions apply
bsScreenSizeBottomEl no restrictions apply

5.31.12mae_GroupPresetDefinitionExtension()

mae_hasSwitchGroupConditions no restrictions apply
mae_isSwitchGroupCondition no restrictions apply

mae_hasDownmixIldGroupPresetExtensions no restrictions apply
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mae_numDownmixIdGroupPresetExtensions
mae_groupPresetDownmixId
mae_bsGroupPresetNumConditions
mae_isSwitchGroupCondition

mae_groupPresetSwitchGrouplD
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no restrictions apply
no restrictions apply
no restrictions apply

no restrictions apply

019(E)

shall only reference switch groups which have a

value of mae_switchGroupAllowOnOff of 1

=

hae_groupPresetGrouplD

mae_groupPresetConditionOnOff

mae_groupPresetDisableGainInteractivity

=

hae_groupPresetGainFlag

=

hae_groupPresetGain

=

hae_groupPresetDisablePositionInteractivity

=

hae_groupPresetPositionFlag

=

hae_groupPresetAzOffset

=

nae_groupPresetElOffset

=

hae_groupPresetDistFactor

not more than one condition shall be defing
switch group

shall only reference groups whi¢l have a v3
mae_allowOnOff of 1

not more than one condition shall be defing
group

not more than one_c¢ondition shall be defing
groups which are’part of the same switch g

for a group which is part of a switch group
dition-shall be defined if a condition for the
group's already defined

no'restrictions apply

shall be 1 if mae_allowGainInteractivity of
referenced group is 0

shall be 0 if mae_allowGainInteractivity of
referenced group is 0

no restrictions apply

shall be 1 if mae_allowPositionInteractivity
referenced group is 0

shall be 0 if mae_allowPositionInteractivity
referenced group is 0

no restrictions apply
no restrictions apply

no restrictions apply

d fora

ylue of

d for a

d for

roup

no con-
switch

the

the

y of the

y of the

5.31.13mae_DrcUserInterfacelnfo()

version
bsNumTargetLoudnessConditions
bsTargetLoudnessValueUpper

drcSetEffectAvailable
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5.32 HOA matrix

5.32.1 HoaRenderingMatrixSet()

numOfHoaRenderingMatrices

no restrictions apply

HoaRenderingMatrixId no restrictions apply

CICPSpeakerLayoutldx shall be encoded in accordance with ChannelCon-
figuration as defined in ISO/TEC 230913

HoaMafrixLenBits no restrictions apply

5.32.2 HoaRenderingMatrix()

precisignLevel
isNormalized
gainLimitPerHoaOrder
maxGa:L

minGain
isFullMpatrix
firstSpqrseOrder
hasLfeRendering

numPairs
zeroth(QrderAlwaysPositive
isAllValueSymmetric

isAnyV3lueSymmetric

boolVal|(valueSymmetricPairs)
isAllSignSymmetric
isAnySignSymmetpic

boolVal|(signSymmetricPairs)

isAllSignSymmetric

no restrictions apply
no restrictions apply
no restrictions apply
no restrictions apply.
no restriction$.apply
no restrictions apply
shallkbé’smaller than or equal to maxHoaOrder
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

isAnySignSymmetric
boolVal (signSymmetricPairs)

hasVerticalCoef
5.32.3 DecoderHoaMatrixData()
hasValue

signVal

42

no restrictions apply
no restrictions apply

no restrictions apply

no restrictions apply

no restrictions apply
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5.32.4 DecoderHoaGainValue()

No restrictions are applicable to this bitstream element.
5.33 Restrictions depending on profiles and levels

5.33.1 General

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

§.33.2 Low complexity profile

53.33.2.1 General

jary

dditional to the restrictions specified in this document, all MPEG-H bitstreams’which claim t¢ comply
b the low complexity profile, shall fulfil the profile restrictions defined in {SO/IEC 23008-3:—,4.8.2.2.

—

5.33.2.2 mpegh3daConfig()

—]

he variables usacSamplingFrequencylndex, usacSamplingFrequency and coreSbrFrameLengthIndex
shall be encoded with a value specified in Table 5.

Table 5 — Specification of mpegh3daConfig()

. .. . Level
Restriction applies to
1 2 3 4 5
0x03 - 0x08, | 0%03 - 0x08, | 0x03 - 0x08, | 0x03 - 0x08, |  0x00 - (x08,
wisacSamplingFrequencylndex
0x1f 0x1f 0x1f 0x1f ox1f
usacSamplingFrequenc 58800, 39400,
pUNgErequency  1,9400:14700|29400, 14700 | 29400, 1470029400, 14700 14700
coreSbrFrameLengthIindex 1 1 1 1 1

§.33.2.3 mpegh3daDecoderConfig()

he variable elementLengthPresent shall be 1, if the Configuration Extension type ID_CONFIG_
XT_AUDIOSCENE_INFO exists and the value mae_numSwitchGroups in bitstream structyre mae_
udioScenelnfo() ds-Jarger than 0.

o |

§.33.2.4 Mpegh3daChannelPairElementConfig()

=]

he variable qcelndex shall be 0.

5.33.2.5 mpegh3daCoreConfig()
The variable tw_mdct shall be 0.

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

5.33.2.6 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.

© ISO/IEC 2019 - All rights reserved 43


https://standardsiso.com/api/?name=e444a147d04bdab9536976ce6a302aa3

ISO/IEC 23008-9:2019(E)

5.33.2.7 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

5.33.2.§ mpegh3daExtElement() for extension payload type ID_EXT_ELE_AUDIOPREROLL

The valye usacExtElementPresent for extension payload type ID_EXT_ELE_AUDIOPREROLICshall be [L
at maxitpum once per 0.5 seconds of audio data.

5.33.2.9 AudioPreRoll()

The valye numPreRollFrames shall be encoded with 0 or 1.

5.33.2.10 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 ¥
loudnegsinfoSetPresent shall be encoded with a value of 0.

A

Tjable 7 — Specification of drcInstructionUniDrcCount in mpegh3daUniDrcConfig()

Lo . Level
Restriction applies to
1 2 3 4 5
drcInstyuctionsUniDrcCount <=16 <=16 <=32 <=32 <=32

5.33.2.11 drcCoefficientsUniDrc()

The valyes drcFrameSizePresent and timeDeltaMinPresent shall be encoded with 0. The value fdr
gainInterpolationType shall be encoded with 1. The value bandCount shall be encoded with a value
specifiefl in Table 8.

Table 8 —Specification of bandCount in drcCoefficientsUniDrc()

Level
1 2 3 4 5
bandCount <=2 <=4 <=4 <=4 <=4

Restriction applies to

5.33.2.12 drcinstructionsUniDrc()

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.

5.33.2.13 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.
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HoaOrder

HOAConfig()
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shall be encoded as defined in Table 9

Table 9 — Restrictions for HoaOrder

Level
Restriction applies to HoaOrder
1 2 3 4 5
ncaselsesNfc==0 =2 =4 =6 =6 <=6
In case UsesNfc == N/A <=1 <=2 <=3 <=3
UsesNfc shall be encoded as defined inctable 10
Table 10 — Restrictions for UsesNfc
Level
Restriction applies to
1 2 3 4 5
UsesNfc 0 No restrictions
There shall not be more than one occurrence of UsesNfc == 1 in signal groups of type SignalGroupTypeHOA.
§.33.2.15 HOADecoderConfig()
HOAFrameLengthIndicator shall not be 3
NOTE The value of this bitstream syntdx ele-
ment has no effect in LC Profile, becausk the
outputFrameLength of the core decodef is al-
ways 1024 (see ISO/IEC 23008-3:—, Table 208)
UsePhaseShiftDecorr shall not be 1
§.33.2.16 HOADecoderEnhConfig()
NaxNoOfDirSigsForPrediction 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

5.33.2.17

mae_AudioScenelnfo()

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

© ISO/IEC 2019 - All rights reserved
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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

533210 L D D -afs 343 L
. ks O 1IIIdTC_3Ul uup[ I CDCl.UclllllLlUll[_’

The valye mae_bsGroupPresetNumConditions shall be encoded with a value specified in Table’43:

Table 13 — Specification of mae_bsGroupPresetNumConditions in mae_
GroupPresetDefinition()

L . Level
Restriction applies to
1 2 3 4 5
mae_bsiroupPresetNumConditions <5 <9 <16 <16 <16

5.33.2.19 mae_Description()

The valyes mae_bsNumDescLanguages and mae_bsDescriptionDataLength shall be encoded witha
value splecified 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_bsPescriptionDataLength <256 <256 <256 <256 <256

5.33.2.20 mae_GroupPresetDefinitionExtension()

=}

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

Table 15 — Specification of mae_numDownmixIldGroupPresentExtensions in mae_
GroupPresetDefinitionExtension()

Level
1 2 3 4 5
mae_numDownmixIdGroupPresetExtensions | <=4 | <=4 | <=8 | <=16 | <=31

Restriction applies to

5.33.2.21 downmixConfig()

phaseAlignStrength shall be 0

5.33.2.22 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).

46 © ISO/IEC 2019 - All rights reserved


https://standardsiso.com/api/?name=e444a147d04bdab9536976ce6a302aa3

ISO/IEC 23008-9:2019(E)

6 MPEG-H 3D audio interfaces to the MPEG-H 3D audio decoder

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.

FachMPEGH3BA—=udio—decoder—imnterface—shattmeet—the—symntacticamd—senmanticrequirements
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 ¢lements
df the decoder interface. For interfaces, which can also be realised as part of a bitstream (sugh as the
interface for user interaction) the same constraints apply.

Hor each interface a set of semantic tests to be performed on the interface parameters is dgscribed.
To verify whether the syntax is correct is straightforward and therefore not|defined herein after. For

each test the condition or conditions that must be satisfied are given, as(well as the prerequiisites or

donditions in which the test can be applied.

6.2 Interface for local setup information

4.2.1 mpegh3daLocalSetupInformation()

hsRenderingType no restrictions apply

hsNumWIREoutputs shall not be larger than (numAudioChannels +
numAudioObjects)

WirelD no restrictions apply

hasLocalScreenSizelnformation no restrictions apply

4.2.2 LoudspeakerRendering(j

hsNumLoudspeakers no restrictions apply

hasLoudspeakerDistance no restrictions apply

hasLoudspeakerCalibrationGain no restrictions apply

yseTrackingMode no restrictions apply

hasKnownPosition no restrictions apply

lpudspeakerAzimuth no restrictions apply

loudspeakerElevation no restrictions apply

loudspeakerDistance shall not be 0

loudspeakerCalibrationGain no restrictions apply

externalDistanceCompensation 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
bsLocalScreenSizeLeftAz
bsLocalScreenSizeRightAz
hasLoc3lScreenElevationInformation
bsLocalScreenSizeTopEl

bsLocalScreenSizeBottomEl
6.3 Interface for user interaction

6.3.1 mpegh3daElementinteraction()

ei_InterfactionSignatureDataLength
ei_InterfactionSignatureDataType
ei_InterfactionSignatureData

hasLoc3lZoomAreaSize
6.3.2 ElementInteractionData ()

ei_interactionMode

ei_numGroups

ei_groupPresetlD

6.3.3 pi-GrouplnteractivityStatus ()

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

no restrictions apply

no restrictions apply
norestrictions apply
no restrictions apply

no restrictions apply

in case mae_numGroupPresets equals zero ei_in-
teractionMode shall be zero, otherwise ei_interac-
tionMode shall be one

shall be the same number as mae_numGroups

shall contain a valid preset ID (ID of a preset de-
fined in the bitstream)

ei_groupID

ei_onOff
ei_routeTOWIRE
routeToWirelD

ei_changePosition

48

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

no restrictions apply
no restrictions apply
no restrictions apply

shall be 1 if the value mae_allowPositionInteractiv-
ity 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

4.3.4 LocalZoomAreaSize()

hsZoomAzCenter no restrictions apply
hsZoomAz no restrictions apply
hsZoomElCenter no restrictions apply
hsZoomEl no restrictions apply

6.4 Interface for loudness normalization and dynamictange control

The uniDrcInterface() bitstream structure and all sub-stfuctures shall be restricted as spefified in
50/1EC 23003-4: —, Clause 9.

]

6.5 Interface for scene displacement data, mpegh3daSceneDisplacementData()

_yaw no restrictions apply
_pitch no restrictions apply
_roll no restrictions apply

7 MPEG-H 3D audio decoders

1.1 General

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

very' conformance test case results in one or more conformance test sequences. One linge in the

fct “ xtsx* ' D7 -isoorg/iso-ter; 8/-9/ed
-1/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.

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 electronic insert “ConformanceTables.xlsx” (accessible
at http://standards.iso.org/iso-iec/23008/-9/ed-1/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.
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The frequency of occurrence for independent frames (frames with usacIlndependencyFlag == 1)
should be at least once every 50 frames in each conformance test bitstream.

If not otherwise specified, the audio signal representation shall not leave the allowed value range of the
chosen data representation at any point in the decoder processing chain. In other words, no "clipping”
shall occur at any point in the decoder processing chain.

The conformance test sequences can be found at http://standards.iso.org/iso-iec/23008/-9/ed-1/en.

7.2 Basicconformance test conditions
7.2.1 Element configuration test condition
7.2.1.1 | General
This tesft condition shall be applied to verify the proper decoder behaviour in casefof several signgl
groups, [reference layouts, speaker configurations, signals of channels, objects,-SABGC, HOA and the
definitigns for SCE, CPE and LFE.
7.2.1.2 | Test sequences
The tes{ bitstream shall contain the configuration which is given by &specific 3daC_ElemConfldx ds
shown ih Table 16. This specifies a reference Layout, which shall b& one of the 3daC_SpeakerConfldjx
defined jn Table 17. Additionally the 3daC_ElemConfldx defines the'Signalgroups and their order. If thie
SignalGoupType is SignalGroupTypeChannels, it can be either the reference Layout ("r") or a 3da(_
SpeakerConfldx, which is defined in Table 17. If the signalGroupType is SignalGroupTypeObject, it is
specifiefl with Obj<numOfChannels>. If the signalGroupType is SignalGroupTypeHOA, it is specified
with Hop<numOfChannels>. Also the 3daC_ElemConfldx'specifies the order of the usacElementTypes
ID_USA{_SCE, ID_USAC_CPE, ID_USAC_LFE. Pleasesnote that there might be some ID_USAC_EXTT
Elementis added, which are not defined in this test.¢case.
Table 16 — 3daC-ElemConfldx for conformance
3da(d_Elem Reference layout Signalgroups Core coder elements with order in the
Conpfldx (defined by 3daCx (defined by 3daC_ element loop in mpegh3daFrame()
SpeakerConfldx) SpeakerConfldx)
Cco 0 r 16 x SCE
C1 1 r SCE
Cc2 2 r CPE
Cé6 6 r CPE - SCE -LFE - CPE
C19 19 r CPE - SCE -LFE - CPE - CPE -CPE - CPE
Cc100 6 r 6 x SCE
C102 6 Two signal groups: 6 x SCE - CPE
r,2
C103 2 Two signal groups: 2 x CPE
r,r
C104 104 r CPE - SCE - CPE - CPE - CPE
01 6 Obj<1> SCE
09 6 Obj<9> 9 x SCE
H1 6 Hoa<1> SCE
H4 6 Hoa<4> 4 x SCE
H8 6 Hoa<8> 8 x SCE
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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)
H9 6 Hoa<9> 9 x SCE
H1le 6 Hoa<16> 16 x SCE
M1 6 Three signal groups:  |SCE - CPE -LFE - CPE -
r, Obj<2> Hoa<8> rz\ - §EE _
O A OUL

Table 17 — 3daC_SpeakerConfldx for conformance

3daC_SpeakerConfldx Description
0 speakerLayoutType ==
numSpeakers = 16
1 speakerLayoutType ==
CICPSpeakerLayoutldx=1
2 speakerLayoutType ==
CICPSpeakerLayoutldx=2
6 speakerLayoutType ==
CICPSpeakerLayoutldx=6
7 speakerLayoutType ==
CICPSpeakerLayoutldx=7
15 speakerLayoutType ==
CICPSpeakerliayoutldx=15
16 speakerbayoutType ==
CICPSpeakerLayoutldx=16
19 speakerLayoutType == 0
CICPSpeakerLayoutldx=19
104 speakerLayoutType ==

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

7.2.2 Sampling rate

7.2.2.1 General

This test condition shall be applied to verify the proper decoder behaviour for different sampling
frequencies.
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7.2.2.2 Testsequences

The test bitstream shall contain the configuration which is given by a specific 3daC_SampFreqldx
defined in Table 18.

Table 18 — 3daC_SampFreqldx for conformance

3daC_SampFreqldx Description Corresponding sampling
frequency as defined in
ISO/IEC 23003-3
Hz

0 usacSamplingFrequencylndex=0x0 96 000

1 usacSamplingFrequencylndex=0x1 88200

2 usacSamplingFrequencylndex=0x2 64000

3 usacSamplingFrequencylndex=0x3 48000

4 usacSamplingFrequencylndex=0x4 44100

5 usacSamplingFrequencylndex=0x5 32,000

6 usacSamplingFrequencylndex=0x6 24°000

7 usacSamplingFrequencylndex=0x7 22050

8 usacSamplingFrequencylndex=0x8 16 000
usacSamplingFrequencylndex=0x1F

37 plingrreq y N/A
usacSamplingFrequency=14700
usacSamplingFrequencylndex=0x1F

33 plingkreq y N/A
usacSamplingFrequency=29 400
usacSamplingFrequencylndex=0x1F

34 plingrreq y N/A
usacSamplingFrequenéy=58 800

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 éentain one of the following 3 conditions:
— FD ¢nly [Fd];

— LPDonly [Lpd];

— toggle-between FD and LPD [Cct] (short for "common core coding tools").

In case of FD only, the core_mode in bitstream structure mpegh3daCoreData() shall always be 0.

In case of LPD only, the core_mode in bitstream structure mpegh3daCoreData() shall always be 1. Note
that if an MPEG-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 fulfilled:

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

— If at least two MPEG-H 3DA CPE exists, at least one MPEG-H 3DA CPE shall toggle between FD and
LPD differently for each channel, so that at least 25 % of the frames are coded differently.
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— For each pair of channels (without the two channels of one MPEG-H 3DA CPE and MPEG-H 3DA LFE)
there values for core_mode shall be differently for at least one frame.

— Each channels (without MPEG-H 3DA LFE) shall toggle at least 10 times from FD to LPD and 10 times
from LPD to FD.

7.3 Additional test conditions

7.3.1 3D audio core (FD)

7.3.1.1 Basic FD window test condition [Win]

7.3.1.1.1 General

This test condition shall be applied to verify the proper decoder for all meaningfaD)FD window sequence
transitions. Meaningful window sequence transitions are listed in ISO/IEC”23003-3:2014, 7.9.3.1
([Table 133).

1.3.1.1.2 Test sequences
This test condition shall contain the following conditions:

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

-+ For all channels (except MPEG-H 3DA LFE) everyaneaningful FD window sequence transitjon 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.

—+ 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 atdeast 50 % of the frames and window_shape shall be diff¢rent for
at least 25 % of the frames andall 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 conditionZis-not active, the default behaviour should be that all FD frames use always ONLY_
[JONG_SEQUENCEZand sine window shape (window_shape equals 0).

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

7.3.1.2;1 General

This’test condition should be applied to monitor the decoder behaviour in case FD window sequence
transitions not specified in ISO/IEC 23003-3:2012, 7.9.3.1 (Table 133) that occur in a given bitstream.

7.3.1.2.2 Test sequences

All non-meaningful FD window transitions shall be signalled at least once with sine window shape
(window_shape equals 0) and at least once with KBD window shape (window_shape equals 1) in every
channel (except MPEG-H 3DA LFE).

For every channel where FD mode and LPD mode is used, there shall be at least one transition from FD
to LPD where the FD-window has signalled LONG_WINDOW and LONG_STOP_WINDOW with window
shape sine and KBD and at least one transition from LPD to FD where FD has signalled LONG_WINDOW
and LONG_START_WINDOW with window shape sine and KBD.
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For every channel where FD mode and LPD mode is used, there shall be at least one transition from FD
to LPD where either prev_aliasing_symmetry or curr_aliasing_symmetry or both equal 1.

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

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

7.3.1.2.3 Default behaviour

If this tdst 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).

7.3.1.3 | Aliasing symmetries test condition [Asy]

7.3.1.3.1 General

[72)

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

7.3.1.3.2 Test sequences

This test condition shall contain the following conditions:

=

— Forfall channels (except MPEG-H 3DA LFE) every combination of prev_aliasing_symmetry an
curf_aliasing_symmetry shall be triggered.

— usafIndependencyFlag shall be 1 for at least 10 % of-the frames.

7.3.1.3.3 Default behaviour

If this test condition is not active, the defaultbehaviour should be that all FD frames trigger cury_
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 sequiences

This test condition shall contain the following conditions:

— For pltaudio elements noiseFilling in mpegh3daCoreConfig() shall be 1 (except MPEG-H 3DA LFE)

— The values of noise_level and noise_offset vary from frame to frame. All possible combinations
of noise_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 not equal to 0.

— Each pair of two different audio channel streams (except MPEG-H 3DA LFE) shall use a different
value of noise_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 behaviour should be to set noiseFilling to 0 in
mpegh3daCoreConfig() for all audio elements.
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7.3.1.5 Varying max_sfb test condition [Sfb]

7.3.1.5.1 General

This test condition shall be applied to ensure the correct decoder behaviour in case varying values of

max_sfb are signalled by the bitstream.

7.3.1.5.2 Test sequences

Hound is determined by the given sampling rate.

If at least one MPEG-H 3DA CPE exists, at least one MPEG-H 3DA CPE shall signal different ¥
max_sfb in more than 50 % of the frames for each channel. This MPEG-H 3DA CPE shall use cq
window equals 1 at least once while transmitting two different max_sfb.

7.3.1.5.3 Default behaviour

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

7.3.1.6.1 General

tpol of MPEG-H 3D audio and the correct signalling of4ts parameters.

1.3.1.6.2 Test sequences

jary

1l bitstreams containing TNS data are indicated by the bit tns_active in StereoCoreToolln
ns_data_present in mpegh3daCoreCodépData(). All TNS parameters mentioned in Table 19
applied at least once for each audio chdnnel element. For MPEG-H 3DA CPE, additionally the par
h Table 20 shall be applied. Each-pair of audio channel streams (except MPEG-H 3DA LFE) sh4
past for one frame different values.

=+

SR

Table 19 — TNS parameters

T ; ¢ ft ttredrrtes ot NI ¢ . 1 . ~Fhe upper

alues of
ymmon_

This test condition shall be applied to verify the properbehaviour of the temporal noise shaping (TNS)

fo() and
shall be
ameters
1l use at

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] 0,1
Tns_on_Ir 0,1
Tns_present_both 0,1
Common_tns 0,1
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7.3.1.6.3 Default behaviour

If this test condition is not active, the default behaviour should be to set tns_active to 0 in
StereoCoreToolsInfo() and to set tns_data_present to 0 in mpegh3daCoreCoderData() for all audio

channel

7.3.1.7

streams.

M/S stereo test condition [Ms]

7.3.1.7.1 General

This tes

3DA decpder.

7.3.1.7.2 Testsequences

Bitstreams make use of the M/S stereo tool. An overview of affected bitstream paraniéters is shown ip

Table 21].
Table 21 — M/S stereo parameters
Bitstream element Value Description
ms_mask_present 0 M/S not active
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 bitstfeams activating the M/S stereo tool shall coverithe values as described above for every channe].

Additionally, for every scale factor band ms_used shall be set to 0 at least once and set to 1 at least oncg.

7.3.1.7.3 Default behaviour

If this tgst condition is not active, the default behaviour should be that ms_mask_present is set to 0.

7.3.1.8

7.3.1.8.1 General

This tes

the MPHG-H 3DA decoder.

7.3.1.8.2 Test'sequences

Bitstreaﬂls activate the complex prediction stereo tool of MPEG-H 3DA. The affected bitstream valuegs

are liste

F condition shall be applied to verify the proper behaviour of the M/S stereo tool of the MPEG=2H

Complex prediction stereo test condition [Cp]

=)

L condition shall'be applied to ensure the functionality of the complex prediction stereo tool ¢

i Table 22

56

Table 22 — Complex prediction stereo parameters

Bitstream element Value Description

ms_mask_present 0 Complex prediction not active

Complex prediction active

cplx_pred_used 0,1 Indicates the use of complex predic-
tion per prediction band

cplx_pred_all 0,1 Complex prediction on all prediction
bands
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Table 22 (continued)

Bitstream element Value Description

complex_coef 0,1 Transmit complex coefficients (1) or
real only coefficients(0)

delta_code_time 0,1 Time differential coding (1) or fre-
quency differential coding (0)

use_prev_frame 0,1 Use only current frame (0) or use both
current and previous frame (1) for

D o

=

/

H

AW A nValsal P i
NMDOST TSUIITAatIUIT

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

1l bitstreams activating the complex prediction stereo tool shall cover all values asdescribed 4

.3.1.8.3 Default behaviour

 this test condition is not active, the default behaviour should be that ms“mask_present is se
.3.1.9 Multichannel coding tool (MCT)

.3.1.9.1 General
he MCT tool is very complex to define in only one coiifermance test condition. That is why t
everal conformance test conditions for this tool, which all start with "M-". In case no MCT]

onformance test condition is active (respectivelyo conformance test condition is active,
efined in 7.3.1.9), no extension payload with ID_EXT_ELE_MCT shall be written.

.3.1.9.2 MCT global configuration
.3.1.9.3 MCT channel signalling[M-chM-<x>]

.3.1.9.3.1 General

his test condition shall"be’applied to verify the proper behaviour of the bitstream syntax
nctChanMask[] defimed in MCTConfig().

.3.1.9.3.2 TestSequences

itstreams make use of the MCT and cover all possible activation states of distinct channels

H

I}pended to M-chM as follows: The bit representation of the hexadecimal value consists of
S

rocessing.)Activation of MCT via mctChanMasK][] is reflected by a hexadecimal value (<x>

ignals being part of the bit stream, irrespective of any grouping via signal groups and elemg

bove for

very channel. Additionally cplx_pred_used shall be for every sfb at least one time'0-and one time 1.

tto 0.

here are
related
Wwhich is

element

for MCT
) that is
11l audio
nt type,

heére the least significant bit (LSB) represents the last audio signal and the most significant b

it (MSB)

represents the first audio signal. Note that an LFE element shall always be set to 0 and that if all elements
of mctChanMask([] are zero for one signal group, no extension element with MCT payload is allowed.

7.3.1.9.3.3 Default behaviour

If this test condition is not active, the default behaviour should be to set mctChanMasK[] to 1 for all
audio channels bsNumberOfSignals[grp]+1 of a signal group grp except for LFE channels where it is 0.
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7.3.1.9.4 MCT payload

7.3.1.9.4.1 MCT signalling Type [M-Typ-<x>]

General

This tes

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

syntax element MCTSignalingType.

Test sequences

This tes

Additior

MCTSignalingTypes within one bitstream, mct_delta_timeé-shall be 1 when switching from 0 to 2 or [L

to 3 orv
Default

If this cd

7.3.1.9.4
General

This tes
syntax €

Test sec

This tes

F 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

,1,2,3 Switching of all MCTSignalingTypes (every transi-
tion shall occur at least once)

11 2,3 MCTSignalingType indicating Stereo Filling (this
value shall toggle at least 20 times)

—

ally, mct_delta_time shall toggle at least 10 times in both directions. In case of severd

ice versa at least once if possible.
behaviour

ndition is not active, the default behaviour should be to use MCTSignalingType=0, exclusively.

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

t condition shall be applied to verify the proper behaviour of the decoder for the bitstream
lement hastStereoEilling[] when MCTSignalingType is larger than 1.

juences

F shall contain test conditions according to Table 24:

Table 24 — hasStereoFilling[]

MCTSteFi hasStereoFilling Description

0 0 Stereo Filling inactive

Stereo Filling active

2 0,1 Stereo Filling shall be active and inactive

Additionally isMCTShort shall toggle between 0 and 1 (note that this means that not only ONLY_LONG_

SEQUENCE is used)

Default behaviour

If this test condition is not active, the default behaviour should be to use hasStereoFilling[pair]=0, for
all pairs pair.
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7.3.1.9.4.3 MCT mechanics [M-Mec]
General

This test condition shall be applied to verify the proper behaviour of the decoder for the bitstream
syntax element numPairs and keepTree for different window sequences.

Test sequences

This test condition shall contain the following conditions:

-+ numPairs shall cover all valid values and remain constant over multiple frames;
1+ keepTree shall be 1 at least once for 10 consecutive frames.
Default behaviour

If this test condition is not active, the default behaviour should be to use a constant value for numPairs
and keepTree=0.

71.3.1.9.4.4 MCT rotation content [M-Rot]

General

—

his test condition shall be applied to verify the proper behaviour of the decoder for bitstrearh syntax
glements 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;

-+ numMaskBands shall cover all valid values;

—+ mctMaskK[] shall be 0 and 1 for any pair of scale factor bands throughout the test sequencgs where
transmitted;

-+ dpcm_beta[] shall cover all possible values throughout the test sequences;

+ isMCTShortshalltoggle between 0 and 1 (note thatthismeansthatnotonly ONLY_LONG_SEQUENCE
is used).

Default behaviour

]

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

General

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

Test sequences
This test condition shall contain the following conditions:
— all combinations of hasMctMask and hasBandwiseCoeff shall be covered;

— pred_dir shall toggle between 0 and 1;
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— mct_delta_time shall toggle between 0 and 1;

— numMaskBands shall cover all valid values;

— mctMaskK][] shall be 0 and 1 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;

— isMCTShortshall toggle between 0 and 1 (note thatthis meansthatnotonly ONLY_LONG_SEQUENCE

isu cd)

Defaultjbehaviour

If this |condition is not active, the default behaviour should be to transmit hasMeé&tMask=(),

hasBanflwiseCoeff=0 and a constant dpcm_alpha_q_re[].

7.3.2 BD audio core (LPD)

7.3.2.1 | LPC coding test condition [Lpc]

7.3.2.1.1 General

The testjcondition shall be applied to verify the functionality of the liriear predictive coding (LPC) filtgr

and the proper decoding of LPC parameters in the bitstream.

7.3.2.1.2 Testsequences

The test]bitstream shall be designed such that:

— If npt specified differently (with a combination-of several conformance test conditions), all LPD
frames shall be encoded using MDCT-based FCX.

— Forfeach LPC filter (LPC1, LPC2, LPC3 and LPC4 for no Full band LPD and LPC1 and LPC4 for Full
banfl LPD), every possible absolute and relative quantization mode in ISO/IEC 23008-3:—, Table 9[L

(fullbandLPD==1) or in ISO/IEC 23003-3:2012, Table 143 (fullbandLPD==0) is to be used at least oncg.

— All ¢

7.3.2.1.]

If this ¢
exhibit y

7.3.2.2

ntries in the first stage approximation codebook are to be used at least once.

8 Default behaviour

bnformance test eondition is not active, the default behaviour should be that the LPC filtens
veak resonanees.

ACEEP:core mode test condition [Ace]

7.3.2.2.

| ““General

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

coding s

cheme.

7.3.2.2.2 Testsequences

The test

bitstream shall be designed such that:

— Every possible value of the bitfields mean_energy (4 possibilities, see ISO/IEC 23003-3:2012,
Table 145), acb_index[+] (512 or 64 possibilities, depending on the subframe position), Itp_filtering_

flag

60

[-] (two possibilities) and gains[-] (128 possibilities) is to be used at least once.
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In order to guarantee a complete and balanced coverage of all 8 algebraic codebooks defined in

ISO/IEC 23003-3:2012, 7.14.5.2, each algebraic codebooks shall be employed at least once
frequency of occurrence of all codebooks should be evenly distributed.

and the

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

different codebook types for at least one frame.

7.3.2.2.3 Default behaviour

re encoded using TCX mode without restriction regarding the length of TCX. If ACELP is’e
nonetheless, the pitch gain should be less than 0.1.

7.3.2.3 TCX and noise filling test condition [Tcx]

7.3.2.3.1 General

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

1.3.2.3.2 Test sequences

The test bitstream shall be designed such that:

noiseFilling is set to 1.

Every possible value of the bitfields noise_factor, (8 possibilities) and global_gain (128 poss
is used at least once in each channel. Additionally each pare of the channels shall be encodd
different noise_factor and different global igain at least for one frame.

In order to guarantee a complete and\ balanced coverage of all MDCT window length{
transitions between these, the usage.of the various MDCT window lengths is as follows:

frames
mployed

the TCX

ibilities)
d with a

and all

If Fullband LPD is active, where\[¥ x] represents the two LPD coding modes mod[0..2] for one frame

and 1, and 2 are the mode values that determine the MDCT window length as described in
23008-3:—, Table 87:

[1 1] for at least 100 frames and at most 150 frames;
[2 2] for at least-100 frames and at most 150 frames;
[11][2 2] foratleast 100 frames and at most 150 frames.

If Fullband LPD is inactive, where [x1 x2 x3 x4] represents the four LPD coding modes mod
one ffame and 1, 2 and 3 are the mode values that determine the MDCT window length as d
indISO/IEC 23003-3:2012, Table 92:

ISO/IEC

[0..3] for
bscribed

[111 1] for at least 100 frames and at most 150 frames;

[2 2 2 2] for at least 100 frames and at most 150 frames;
|

[3 3 3 3] for at least 100 frames and at most 150 frames;

[1111][1122][1122][2222][2211][2211][3333][2222][3333][3 33 3] for at least 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.
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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 General

This tes 10 z
MPEG-H| 3DA decoder.

7.3.2.4.2 Testsequences

The name of the test includes parameters (<x1>, <x2>, ..) corresponding to the elements present i
mpegh3dlaDecoderConfig(), except for ID_USAC_LFE and ID_USAC_EXT. The parametef’x<id> denotes

fullband LPD tool is active or inactive, when set to 0 or 1 respectively, in the valid-channel elements d
order <ifl>. All parameters are connected by "-".

—_. =

The tegt bitstream shall be designed such that, all elements set fullbandLpd to 0 or 1 ip
mpegh3daCoreConfig() corresponding to the parameter mentioned above.

7.3.2.4.3 Default behaviour

—_—

If this t¢st condition is not active, the default behaviour should‘be that fullband LPD is active for a
elements i.e. fullbandLpd is set to 1 in mpegh3daCoreConfig().

7.3.2.5 | LPD mode coverage and FAC test condition [Lpd]

7.3.2.5.1 General

This test condition shall be applied to ensuré-the proper decoding of frames encoded in LPD mode. [t
also covers all allowed transitions betweenEPD coding schemes (ACELP / TCX).

7.3.2.5.2 Test sequences

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

— ifFdllband LPD is activéyall transitions of the differentlpd_modes from ISO/IEC 23008-3:—, Table 87
shall occur at least gne time at every possible position.

— if Fgllband LPD is inactive, all transitions of the different Ipd_mode from ISO/IEC 23003-3:2012,
Table 92 shall'gccur at least one time at every possible position.

7.3.2.5.3 “/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).

7.3.2.6 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.
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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:
[00][11][01][10] (fullbandLPD==1)or[0011][1100][0101][10 10] (fullbandLPD==0).

— For quantization of the FAC information, every absolute leader from ISO/IEC 23003-3:2012, Table 141
is to be used at least once.

7.3.2.6.3 Default behaviour

This conformance test condition does not have default behaviour.
71.3.2.7 Stereo LPD test condition [SLP-<x1>-<x2>-..]

7.3.2.7.1 General

This test condition shall be applied to verify the proper behaviour of thestereo LPD tool of the MPEG-H
3DA decoder.

1.3.2.7.2 Test sequences

The name of the test includes parameters (<x1>, <x2>, ..) corresponding to the ID_USAC_CPE glements
dresent in mpegh3daDecoderConfig(). The parameter x<id> denotes if stereo LPD tool is dctive or
ihactive, when set to 0 or 1 respectively, in the channelpair element of order <id>. All paramgters are
g

onnected by "-".
The test bitstream shall be designed such that:

+ All ID_USAC_CPE shall set the-\syntax element IpdStereolndex to 0 or] 1 in
mpegh3daChannelPairElementConfig()corresponding to the parameter mentioned above.

N

+ IfIpdStereolndex is set to 1, all.possible values of the tool parameters as shown in Table|25 shall

be tested.

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 0,1,2,3

1292 7 2 D
[0 T1T0 =g

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.

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.
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7.3.2.8.2 Test sequences

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

The affe

cted bitstream values are listed in Table 26.

Table 26 — Time domain bandwidth extension parameters

All bitst
describg
of the v

value idkSubGains shall be at least one time odd and one‘time even.

7.3.2.8.]

If this
idxFran

7.3.3

7.3.3.1

7.3.3.1.

This tes
tool of M
LPD mo

Bitstream field Values
the heMode 01
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..127
idxShbExcResp|[1] 0..15

Feams activating the time domain bandwidth extension.test condition shall cover all values ds
d above for every channel where fullbandLPD is setto”1. Additionally all possible combinationfs
hlues tbe_nlConfig and idxMixConfig shall be triggered. And for tbe_heMode equal to 0 the

B Default behaviour

conformance test condition is not—active, the value of tbe_heMode should be 1 anfd
neGain 0.

BD audio core (FD and LPB)
Frequency domain-prediction test condition [Fdp]

|  General

I conditiongshall be applied to verify the proper behaviour of the frequency domain prediction
[PEG-H 3D)audio and the correct signalling of its parameters for the FD mode as well as for thie
le.

7.3.3.1.]

. Test sequences

The test

— The
(exc

bitstream shall be designed such that:

value fdp_data_present shall be set to 1 for 20 consecutive frames at least once for each channel
ept MPEG-H 3DA LFE).

— 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

usacIndependencyFlag is set to 1.
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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_presentis setto 1.

For every channel where LPD mode is used and sometimes lg is equal to ccfl, fdp_data_present

shall be set at least one time to 1 in the first frame after Ig is not equal to ccfl.

For each pair of channels the fdp_spacing_index shall be different for at least one frame.

7.3.3.1.3 Default behaviour

—n

T

e

Fthis conformance test condition is not active, the default behaviour should be that fdp_data’|
5 set to 0. Note that this value can occur in fd_channel_stream(), and tcx_coding().

.3.3.2 Long-term postfilter test condition [Lpf]

.3.3.2.1 General

his test condition shall be applied to verify the proper behaviour of\the”long-term postfilte
MPEG-H 3D audio and the correct signalling of its parameters for the FD mode as well as for the L

.3.3.2.2 Testsequences

he test bitstream shall be designed such that:

.3.3.2.3 ~Default behaviour

Fthis'‘Conformance test condition is not active, the default behaviour should be that ltpf_data |
5 set to 0. Note that this value can occur in fd_channel_stream(), StereoCoreToollnfo() and tcx_cq

the value Itpf_data_present shall be set to 1 for atleast 80 % of the frames for each channe|
MPEG-H 3DA LFE);

every possible value (0 ... 3) shall be set for-1tpf_gain_index for each channel (except
3DA LFE);

every possible value (0 ... 511) shall e set for ltpf_pitch_lag_index;

if at least one MPEG-H 3DA CPE_exists, common_ltpf shall be set at least once to 1 and
once to 0;

for every channel where-FD mode and LPD mode is used , there shall be at least one tf

present

r tool of
PD mode

| (except

MPEG-H

at least

ansition

from FD to LPD and at\least one transition from LPD to FD where both frames of this chanjnel have

Itpf_data_presentset'to 1;

for each pair of\Channels the ltpf_gain_index and ltpf_pitch_lag_index shall be different fo
one frame.

I at least

present
ding().

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.
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The test bitstream shall be designed such that for the channel Elements where fullbandLPD is set to 0:

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

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

— Every possible value of the acb_index parameter (512 or 64 possibilities, depending on the subframe
posftion] 1s used at least once ror the ACELP frames where the bass-post f1Iter 1s enabled.

— For pach pair of channels (except MPEG-H 3DA LFE) the bpf_control_info shall be different féryboth
channels for at least one frame.

— for ¢very channel where FD mode and LPD mode is used, there shall be at least one transition from
FD fo LPD and at least one transition from LPD to FD where bpf_control_info is-set to 1 and onle
whdre bpf_control_info is set to 0 for each LPDmode. Note that the bpf_control_info can only be sdt
in the LPD-channelstream.

7.3.3.3.3 Default behaviour

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

7.3.3.4 | Enhanced noise filling test conditions

7.3.3.4.1 General

The enhanced noise filling tool is very versatile,;Therefore several conformance test conditionfs
are defiped for this tool. Each condition is named-with “E-“ at the beginning. In case no Enhanced
Noise Fl]lling related conformance test conditign is active, the syntax elements noiseFilling and
enhancedNoiseFilling shall be 0. If no Enhanced Noise Filling related conformance test condition is
active wlithout the Stereo Filling Test conditien, enhancedNoiseFilling shall be 0.

If enhapcedNoiseFilling is set to 1, then igf_AllZero shall be 0 in the majority of occurrences if nqt
otherwifke prohibited.
7.3.3.4.2 IGF range signalling [E-ran-<x>-<y>]

7.3.3.4.2.1 General

S

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

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 igfStartIindex equals 21 and
igfStopIndex equals 15.
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7.3.3.4.3 IGF tiling [E-Cti]

7.3.3.4.3.1 General

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

7.3.3.4.3.2 Test sequences

DR

Thistestsiattcontaim test tonditions according to Tabte 27 Themomberof tites gt NTitesTtornesponds
b the igfStartIndex and igfStopIndex. Those variables can be changed with the test condition| "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,ifigfNTiles % 3

Additionally, all pairs of igfCurrTileldx[] shall be differentatdeast one time.

7.3.3.4.3.3 Default behaviour

If this test condition is not active, the default behdwiour shall be that igfCurrTileldx is equdl to 3 in
dach accessible element.

7.3.3.4.4 1GF whitening [E-Wht]

7.3.3.4.4.1 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().

1.3.3.4.4.2 Test sequences
Ih order to use thistest condition the syntax element igfUseWhitening shall equal 1.

This test shall contain test conditions according to Table 28. The number of tiles igfNTiles corresponds
b the igfStartIindex and igfStopIndex. Those variables can be changed with the test conditior] "E-ran”.

—

Table 28 — igf UsePrevWhiteningLevel, remainingTilesDifferent and igf Whiteninglievel

Additionally, all pairs of igf_ WhiteningLevel[] shall be different at least one time.

Ritstream field Values
igf_UsePrevWhiteningLevel 0,1
remainingTilesDifferent 0,1
igf WhiteningLevel[0] 0..2
igf WhiteningLevel[1] 0..2,ifigfNTiles > 1

igf WhiteningLevel[2]

0...2,if igfNTiles > 2

igf_WhiteningLevel[3]

0...2, if igfNTiles > 3
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7.3.3.4.4.3 Default behaviour

If this te

st condition is not active, the default behaviour shall be that igfUseWhitening is equal to 0.

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 igfApplyTNF

LIOA LI

as defin
test the
will be 4
flattenin

7.3.3.4.]
If this te

Beside t

Additior

7.3.3.4.]

If this te

7.3.3.4.6 IGF After TNS Synth [E-Ats]

7.3.3.4.6.1 General

This te

igfAfterfTnsSynth as defined in.mpegh3daCoreConfig().

7.3.3.4.6.2 Test sequences

If this te

7.3.3.4.6.3 Default behaviour

If this te

independent noise filling (INF) which does not feature a dedicated payload syntax element by
ictivated with the syntax element igfUseEnf, which is also mandatory for the temporal nois

1.
b.2 Test sequences

st condition is active, the value igfUseEnf shall be equal to 1.

hat this test shall contain test conditions according to Table 29.

Table 29 — igfApplyTNF

Bitstream field Values
igfApplyTNF 0,1

ally, igfApplyTNF shall toggle at least 10 times in beth-directions.

5.3 Default behaviour

st condition is not active, the default behaviour shall be that igfUseEnf equals 0.

5t condition shall be dpplied to verify the proper behaviour of the syntax elemer

st conditionds.active, the value igfAfterTnsSynth shall be equal to 1.

st-condition is not active, the default behaviour shall be that igfAfterTnsSynth is equal to 0.

D

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.

7.3.3.4.7.2 Test sequences

If this te

68

st condition is active, the value igfUseHighRes in mpegh3daCoreConfig() shall be equal to 0.
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If this test condition is not active, the default behaviour shall be that igfUseHighRes in

mpegh3daCoreConfig() is equals to 1.
7.3.3.4.8 IGF no independent tiling [E-Nit]

7.3.3.4.8.1 General

.3.3.4.8.2 Test sequences

= =]

0 test the behaviour of not independent Tiling,
hpegh3daChannelPairElementConfig() shall be equal to 0.

This test shall contain values according to Table 30.

Thistestcomditionsitattbeapplied to verify the proper behaviour of ot using imdependent titt

the value igfIndependentTi

Table 30 — Not independent tiling parameters

Bitstream field Values
igf_ ms_mask_present 0y1,2,3
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

=

7.3.3.4.9 Stereo fjlling [E-SFi]

7.3.3.4.9.1 Geéneral

1.3.3.4.9.2 Test sequences

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

ling in

If this test condition is not%active, the default behaviour shall be that igfIndependentT|iling in
hpegh3daChannelPairElementConfig() is equal to 1.

This test shall contain test conditions according to Table 31:

Table 31 — Stereo filling

1 4 e o 4 g 4] 4 1 4 : ekl b K L 111 4
I T'OIUCT LU UST LIS TEST CUIIUILIUIT UIT S yIItd X TITIHITIIU IHHUISTT TG SIIdIT DT L.

Bitstream field Values
common_window 0,1
noise_level [0]
noise_offset [1..31]
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Additionally the following conditions shall be fulfilled:

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

— Mostly if common_window is set to 1 (at least 80 %), noise_level shall be set to 0 and noise_offset
unequal to 0 for the second channel (activates stereo filling).

— All valid combinations of noise_level equal to 0 and noise_offset unequal to 0 shall be triggered at
least once.

7.3.3.4.9.3 Default behaviour for stereo filling

If this te
7.3.3.5

7.3.3.5.

This teq
configuy

7.3.3.5.]

st condition is not active, the default behaviour should be that noiseFilling is set to 0.
Channel pair element configuration [cpc-<x1>-<x2>-...]

|  General

t condition shall be applied to verify the proper decoder behawigur for different CP
ations.

. Test sequences

of the

All para
the sped
paramet

7.3.3.5.]

If this te
7.3.3.6

7.3.3.6.

This tes
coding t

7.3.3.6.1

rameter shall be in sync with the order of the ID_USAC_CPE in mpegh3daDecoderConfig(]

The narp-E of this test condition contains as many parameters (<x1%,3x2>,...) as ID_USAC_CPE. The ordg

eters are connected by "-". If the parameter is an integer, the corresponding shiftindex1 ¢
ific ID_USAC_CPE shall be 1 and shiftChannel1 shall be set to the value of the correspondin|
er. If the parameter is "x" shiftIndex1 of the specific ID_USAC_CPE shall be set to 0.

8 Default behaviour

st condition is not active, the default bélraviour should be that shiftIndex1 is set to 0.
Tonal component coding [Tc€-sx1>-<x2>-...]

|  General

bol.

. Test sequences

For the purpose.@f conformance testing the variable tccConfig is defined as shown in Table 32.

Table 32 — Meaning of tccConfig

t condition shall be applied to verify the correct decoder behaviour for the tonal componer

- =

2

[

tccConfig value Meaning
0 No TCC data frames transmitted for corresponding SCE/CPE element.
1 One TCC frame transmitted for corresponding SCE/CPE. In case of CPE, TCC data are

applied for both of the audio channels.

2 Two different TCC frames transmitted for corresponding CPE.

One value of tccConfig is defined for each ID_USAC_SCE or ID_USAC_CPE in the conformance test bitstream
and the name of the test condition reflects the values of tccConfig in the suffixes <x1>, <x2>, etc.

Specific

70

test conditions are defined as shown in Table 33.
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