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Foreword

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

nical

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 tech
committees established by the respective organization to deal with particular fields of tech
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other internat

nical
nical
ional
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work. In the field of information technology, ISO and IEC have established a joint technical comm
ISO/IEC]TC 1.

The procedures used to develop this document and those intended for its further maititenanc
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria neede
the different types of document should be noted. This document was drafted in aecordance wit
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Attention is drawn to the possibility that some of the elements of this document may be the supject

of patent rights. ISO and IEC shall not be held responsible for identifying any or all such p
rights. Details of any patent rights identified during the development 0f the document will be i
Introduction 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 for thé convenience of users and doe
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to confor

htent
h the

S not

mity

assessment, as well as information about ISO’s adheérence to the WTO principles in the Techinical

Barriers to Trade (TBT) see the following URL: wwwriso.org/iso/foreword.html

The committee responsible for this documentis ISO/IEC JTC 1, Information technology, SC 29, Cod]
audio, picture, multimedia and hypermedia infofmation.
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Information technology — MPEG audio technologies —

Part 2:
Spatial Audio Object Coding (SAOC)

AMENDMENT 4: SAOC Conformance

Add Clause 10, Conformance testing:
10 Conformance testing
10.1 Introduction

This clause specifies conformance criteria for both bitstreams and decoders compliant with the
standard as defined in Clauses 1 to 9 and Annexes A to G. This is dofie-to assist implementers a
ensure interoperability.

10.2 Terms and definitions

EAOC
hd to

The terms and definitions as stated in Clause 3 apply. Furthermore, the following terms and definifions

will be used throughout this clause.

bitstream data encoded accerding to the SAOC standard
conformance test bitstream bitstream<uséd for testing the conformance of an SAOC decode
10.3 SAOC conformance testing

5.5 defines the SAOC profiles and levels. Some conformance criteria apply to SAOC in general, \
others are specific to the specific SAOC profile and its levels. Conformance shall be tested for the le
the profile with which a given bitstream or decoder/transcoder claims to comply.

10.4 Bitstreams

10.4.1 Characteristics

The SAOC audio object type (AOT) can be used in combination with various AOTs.
10.4.2 Testprocedure

10.4.2.1, Introduction

An SAOC bitstream shall have the syntax and semantics as specified in Clauses 1 to 9 and Annexes A
Thejpresent subclause defines the conformance criteria that shall be fulfilled by a compliant bitstr

2}

while
Vel of

to G.
eam.

These criteria are specified for the syntactic elements of the bitstream and for some param|

pters

decoded Irom the SAUU Ditstream payload.
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10.4.2.2 Configuration header

10.4.2.2.1 SAOCSpecificConfig()/SAOCDESpecificConfig()

bsVersion

bsSamplingFrequencylndex

For restrictions, see 10.4.2.5.

Shall be in the range 0x0..0xc or 0xf. For further restrictions, see
10.4.2.5.

bsSaJmplingFrequency For restrictions, see 10.4.2.5.
bsLawDelayMode For restrictions, see 10.4.2.5.
bsFreqRes Shall not be encoded with a value of 0.
bsFrameLength For restrictions, see 10.4.2.5.
bsNumObjects For restrictions, see 10.4.2.5.
bsNymFGOs For restrictions, see 10.4.2.5.
bsRelatedTol[i][j] No restrictions apply.
bsTransmitAbsNrg No restrictions apply.

bsNumDmxChannels

For restrictions, see 10.4.2.5¢

bsTttDualMode No restrictions apply.

bsTHtBandsLow Shall not be encoded with a value larger than the value of
numBands as givenby Table 33.

bsPdgFlag No restrictions'apply.

bsOnelOC No restrictions apply.

bsDquFlag Forrestrictions, see 10.4.2.5.

bsDquMandatory No restrictions apply.

bsDduDynamic No restrictions apply.

bsDquMode No restrictions apply.

bsDduParam No restrictions apply.

bsD¢LimitFlag For restrictions, see 10.4.2.5

bsD¢LimitFgo No restrictions apply.

bsD¢LimitBgo No restrictions apply.

2 © ISO 2016 - All rights reserved
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10.4.2.2.2 SAOCExtensionConfigData()

bsSaocExtType No restrictions apply. Note that in case of values indicated as “N/A” in
Table 43, the parsing function SAOCExtensionConfigData(bsSaocExtType)
shall return the value 0, such that possibly present data is read as bsFillBits
(i-e. skipped) and correct parsing of the bitstream can continue.

bsSaocExtLen No restrictions apply.

bsSaocExtLenAdd No restrictions apply.
bsSaocExtLenAddAdd No restrictions apply.
bsFillBits No restrictions apply.
10.4.2.2.3 SAOCExtensionConfigData(0)

The syntactic element SAOCExtensionConfigData(0) shall not be present in-case of Low Delay profile.
This syntactic element shall not be present in case of Baseline and Dialogue Enhancement profiles of
Level 1. Furthermore, this syntactic element shall not be present if theshelper variable numSlotg has
a value that is not listed in ISO/IEC 23003-1:2007, Table 55. Furthermore, if this syntactic elem¢nt is
present, the bitstream shall fulfil the requirements outlined in JSO/IEC 23003-1:2007, 6.1.13} For
further restrictions, see 10.4.2.5.

bsDeLimitFgoEAO No restrictions apply.

bsDeLimitBgoEAO No restrictions apply.

bsDcuFlag2 No restrictions apply.
bsDcuMode?2 No restrictions apply:
bsDcuParam?2 No restrictions apply.

10.4.2.2.3.1 ResidualConfig()

bsResidualSamplingFrequencylndex  Shall fulfil the requirements outlined in
ISO/IEC 23003-1:2007, 6.1.13 and Table 88.

bsResidualFramesPerSAOCFrame Shall fulfil the requirements outlined in
ISO/IEC 23003-1:2007, 6.1.13 and Table 87

bsNumGroupsFGO For restrictions, see 10.4.2.5.

bsResidualPresent][i] No restrictions apply.

bsResidualBands]i] Shall not be encoded with a value larger than the valug of
bsTtnBandsLow(i].

bsTtnDualModel[i] No restrictions apply.

bsTtnBandsLow]i] Shall not be encoded with a value larger than the value of

numBands as given by Table 33.
10.4.2.2.4 SAOCExtensionConfigData(1)

No restrictions apply.

© IS0 2016 - All rights reserved 3
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10.4.

2.2.5 SAOCExtensionConfigData(2)

The syntactic element SAOCExtensionConfigData(2) shall not be present in case of SAOC-DE profile.

Shall

10.4.

fulfil the requirements outlined in Table 51.

2.2.6 SAOCExtensionConfigData(3)

No restrictions apply.

10.4
104

bsNu
bsM;¢
104
10.4

bsNu
bsNu
bsPr

bsPr
10.4

bsPr
bsPr
10.4

bsPr
bsPr
10.4
The s
10.4

bsNu

z.2./ SA0OCExtensionConfigData(3)
2.2.7.1 ObjectMetaData()

imByteMetaData[i] No restrictions apply.

ptaDatali][j] Shall be encoded in UTF-8 encoding format.
2.2.8 SAOCExtensionConfigData(9)

2.2.8.1 PresetConfig()

ImPresets No restrictions apply.
ImBytePresetLabel[i] No restrictions apply.

esetLabel[i][j] Shall be encoded in UTF-8 encoding
format.

esetMatrix No restrictions apply.

2.2.8.2 PresetMatrixData()

esetMatrixType Shall not be éncoded with a value of 3.
esetMatrixElements[i][j] No restrictions apply.

2.2.8.3 PresetMatrixData()

esetUserDataldentifier[i]. , ‘Shall be encoded in UTF-8 encoding format.

esetUserDataLen No restrictions apply.

2.2.9 SAOCExtensionConfigData(10)

yntactic element SAOCExtensionConfigData(10) shall not be present in case of SAOC-DE profile.

2.2.9.1 SeparationMetaData()

imSeparationPairs No restrictions apply.

bsSe

parationMainObjectID[i] No restrictions apply

bsSe

parationSubObjectID[i] No restrictions apply.

10.4.2.3 Bitstream payload

10.4.2.3.1 SAOCFrame()/SAOCDEFrame()

bsIndependencyFlag No restrictions apply.

© ISO 2016 - All rights reserved
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10.4.2.3.1.1 SAOCFraminglInfo()

bsFramingType No restrictions apply.

bsNumParamSets  For restrictions, see 10.4.2.5.
bsParamSlot[i] Shall be in the range 0...bsFrameLength.
10.4.2.3.1.2 EcDataSaec()

bsXXXdataMode[i][j] Shall fulfil the requirements outlined in ISO/IEC 23003-1:2007,.6:1.13|
Shall not be encoded with the value 2 if EAO mode (residual coding) i$
applied.

bsDataPairXXX{]i][j] Shall have the value 0 if setldx == dataSets-1. No furthéprestrictions apply.
bsQuantCoarseXXX]i][j] No restrictions apply.
bsFreqResStrideXXX{]i][j] No restrictions apply.
10.4.2.3.1.3 SAOCEcDataPair()
bsPcmCodingXXX[i][j] No restrictions apply.
10.4.2.3.1.4 SAOCDiffHuffData()

bsDiffType No restrictions apply.
bsCodingScheme No restrictions apply.

10.4.2.3.1.5 SAOCHuffDatalD()

hcodFirstBand_XXX bsCodeW shall have a value out of a set of values as defined by column “codg
word” of Tables@:.2 and A.3, respectively, and shall have a length as defined py
the correspoiiding entry in column “length”.

hcod1D_XXX_YY bsCodeW:shall have a value out of a set of values as defined by column “codg-
word*ef Tables A.4 and A.5, respectively, and shall have a length as defined py
thecorresponding entry in column ‘length’.

bsSign No restrictions apply.

© IS0 2016 - All rights reserved 5
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10.4.2.3.1.6 SAOCHuffData2DFreqPair()

hcod

hcod

Lavldx

FirstBand_XXX

bsCodeW shall have a value out of a set of values as defined by column “code-
word” of Table A.24, and shall have a length as defined by the corresponding
entry in column “length”.

bsCodeW shall have a value out of a set of values as defined by column “code-
word” of Tables A.2 and A.3, respectively, and shall have a length as defined by

hcod|

hcod

bsSi{

104

No r¢
the {
poss
contj

2D_XXX_YY_FP_LL

1D_XXX_YY

the corresponding entry 1n column - length -

bsCodeW shall have a value out of a set of values as defined by column “code3
word” of the applicable table out of Tables A.11 to A.22, and shall have alength
as defined by the corresponding entry in column “length”.

bsCodeW shall have a value out of a set of values as defined by colamn “code-
word” of Tables A.4 and A.5, respectively, and shall have a lengthyas defined by
the corresponding entry in column “length”.

No restrictions apply.

2.3.2 SAOCExtensionFrame()

estrictions apply. Note that in case of bsSaocExtType having valdes indicated as “N/A” in Table 43,
arsing function SAOCExtensionFrameData(bsSaocExtType) shall return the value 0, such that
bly present data is read as bsFillBits (i.e. skipped) and-“correct parsing of the bitstream can

nue.

bsS
bsFi
10.4

bsSIcExtLen

cExtLenAdd

IBits

No restrictions apply.
No restrictions apply.

No restrictions apply.

2.3.3 SAOCExtensionFrameDatd(0)

bsD¢LimitEaoUpdate

bsD¢LimitFgoEAO

bsDe
bsDq
bsDq

bsD¢

LimitBgoEAO

No restrictions apply.
No restrictions apply.

No restrictions apply.

uDynamicUpdate2 No restrictions apply.

uMode2

uParam?2

104

No restrictions apply.

No restrictions apply.

2:4” Transport of SAOC data

10.4.2.4.1 Transportin an MPEG environment

10.4.2.4.1.1 Introduction

In case of transport of SAOC data in an MPEG-4 environment, the following restrictions apply. In case
of SAOCSpecificConfig() (or SAOCDESpecificConfig() for SAOC-DE profile) is conveyed out-of-band, any
in-band SAOCSpecificConfig() (or SAOCDESpecificConfig() for SAOC-DE profile) shall be identical to the
out-of-band one.

© ISO 2016 - All rights reserved
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In case of embedding of MPEG SAOC data in MPEG-2/4 AAC payloads, the following restrictions apply.
There must be at least one extension_payload() element with extension_type==EXT_SAOC_DATA (or
extension_type==EXT_SAOC_DE_DATA for SAOC-DE profile) in each AAC frame in order to enable
immediate implicit signalling.

In case of embedding of MPEG SAOC data in MPEG-1/2 Layer I/11/I1l bistreams, the following restrictions
apply. The first bit of the ancSyncword must be byte-aligned with respect to the first bit of the 0XxFFF
syncword of the MPEG-1/2 frame header. The AncDataElement() must be completely included in the

11 ade £ H 1 MbDPbLOo 41 /2 L Lank) 4L i | . A Padalel el 4] 11
dlitiiidl y Udtiad Ul d ST GIT VI LU= L /4 1T AT, THTT T HIUST DT dUICAS T ULIT AL AULAd LITIHITIITU ) T UIT alIc aI‘y

data of each MPEG-1/2 frame in order to enable immediate implicit signalling.

10.4.2.4.1.2 AncDataElement()

ancSyncword Shall be 0x473.

ancType No restrictions apply.

ancStart No restrictions apply.

ancStop No restrictions apply.

ancLenBytes No restrictions apply.

ancLenBytesAdd No restrictions apply.

ancCrcWord Shall have the value as determined by the procedure specified in 8.2.4.

ancDataSegmentByte A data block formed by congatenation of ancDataSegmentByte as specified in
8.2.4 shall, if ancType==0x0 or ancType==0x1, constitute one SaocDataFrame()
syntax element, padded at the end to obtain an integer number of bytes.

10.4.2.4.1.3 SaocDataFrame(saocHeaderFlag)

saocHeaderFlag No restrictions@pply.
saocHeaderLen No restrictions apply.
saocHeaderLenAdd No restrictions apply.
bsFillBits Notestrictions apply.
saocTimeAlignFlag: No restrictions apply.

saocTimeAlign Shall have an absolute value no larger than two times the number of samplé
in the MPEG SAOC PCM frame as defined by bsFrameLength and
bsSamplingFrequencylndex or bsSamplingFrequency.

[72)

10.42.4.2 Transport over PCM channels
10.4.2.4.2.1 Introduction

In case of transport of SAOC data over PCM channels, the following restrictions apply. The BuriedData()
data shall be embedded in the LSBs of the PCM channels. Typically, 16 bit PCM samples are used.
However, also other sample precisions shall be supported, e.g. 20 and 24 bits.

© IS0 2016 - All rights reserved 7
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10.4.2.4.2.2 BuriedDataHeader()

bsBDSyncword

bsBDChannels

Shall be 0xAA95.

Shall have the value of the number of PCM channels in which the
MPEG SAOC data is embedded.

bsBDFramelength Shall define a PCM buried data frame size which is exactly the same

bdB]

bsBIl
bsBIl
bsBIl

bsBIl
10.4
bsBIl
10.4

bsBIl

bsBI

bsBIl
bsBIl
bsBIl
bsBIl
10.4
104

Depq
may

DSubframes

DReserved

DHeaderCrc

DType

pID

DLengthldx
pLength
DBytes

DDataCrc

hpply.

dd> Lht‘ IVIFEG SAGC FCIVI f[ dlIllc biLU dCfillUL‘l ‘U_y bbFl dlllULUllglil dll(,‘l
bsSamplingFrequencylndex or bsSamplingFrequency.

Shall fulfil the restrictions outlined for this syntactic element in
8.3.3.

Shall be 0.

DAlloc[channel][subframe] Shall not exceed the value of n for n bit PCM samples.

Shall fulfil the restrictions outlined for this syntactic element in
8.3.3.

DHeaderPadding Shall be 0.
2.4.2.3 BuriedDataFrame()
DFramePadding Shall be 0.

2.4.2.4 BuriedDataElement()

Each BuriedDataFrame() shall at least contain one BuriedDataElement() with
bsBDType set to the value of 4 or 5. In the case of file based applications, the first
frame shall contain a BuriedDataElement() with bsBDType set to the value of 5.

Shall be set to a value in the\range of 0..7, each value shall be used only once in a
BuriedDataFrame().

No restrictions apply.
Shall fulfil the\testriction outlined for this syntactic element in 8.3.3.
Shall contain exactly one SaocDataFrame().

Shalfulfil the restrictions outlined for this syntactic element in 8.3.3.

2.5 Restrictions depending on profiles and levels
2.5.1 Introduction

nding,en the profile and level associated with the present SAOC bitstream, further restrictions

10.4.2.5.2 Baseline SAOC profile

For the Baseline SAOC profile, the following further restrictions apply.

bsSamplingFrequencylndex Shall be encoded with a value listed in Table AMD1.1.

bsSamplingFrequency Shall be encoded with a value listed in Table AMD1.1.

bsFrameLength

Shall be in the range 3..71.

© ISO 2016 - All rights reserved
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bsLowDelayMode Shall be 0.

bsNumObjects Shall be encoded with a value listed in Table AMD1.1.
bsNumDmxChannels Shall be in the range 0..1.

bsNumEAO Shall be encoded with a value listed in Table AMD1.1.

Table — AMD1.1 — Restrictions for the SAOC baseline profile

Level 1 Level 2 Level 3 Level 4
bsSamplingFrequencylndex 0x3..0xc, 0xf 0x3..0xc, 0xf 0x3..0xc, 0xf 0x0,.0xc, 0xf]
bsSamplingFrequency <48 000 <48 000 <48 000 <96 000
bsNumObjects 0..7 0..15 0..31 0..31
bsNumEAO N/A 0..1 0.3 0.3

bsDcuFlag No restrictions apply.
10.4.2.5.3 Low Delay SAOC profile

For the Low Delay SAOC profile, the following further restrictionsapply.

bsSamplingFrequencylndex Shall be encoded with a valueJlisted in Table AMD1.2.

bsSamplingFrequency Shall be encoded with awalue listed in Table AMD1.2.
bsFrameLength Shall be in the range B..31.

bsLowDelayMode Shall be 1.

bsNumObjects Shall be engoded with a value listed in Table AMD1.2.
bsNumDmxChannels Shallbe encoded with a value listed in Table AMD1.2.

Table — AMD1.2 — Restrictions for the SAOC low delay profile

Level 1 Level 2 Level 3
bsSamplingFrequencylndex 0x3..0xc, Oxf  |0x3..0xc, Oxf |0x3..0xc, Oxf
bsSamplingFrequency <48 000 <48 000 <48 000
bsNumObjects 0.7 0..31 0..31
bsNumDmxChannels 0 0..1 0..1

bsDcuFlag*  No restrictions apply.
10.4:2:5.4 Dialogue Enhancement SAOC profile

For'the Dialogue Enhancement SAOC profile, the following further restrictions apply.

bsVersion Shall be 0.

bsSamplingFrequencylndex Shall be in the range 0x3..0xc or 0xf.

bsSamplingFrequency Shall be <48 000.
bsFrameLength Shall be in the range 3..71.
bsNumObjects Shall be in the range 0..5.

© IS0 2016 - All rights reserved 9
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bsNumDmxChannels Shall be in the range 0..2.

bsNumFGOs Shall be in the range 0..2.

bsDeLimitFlag Shall be 1.

bsNumEAO Shall be encoded with a value listed in Table AMD1.3. If it is present,

then it shall be equal to bsNumFGOs.

Table — AMD1.3 — Restrictions for the SAOC Dialogue Enhancement Profile

Level 1 Level 2
bsNumEAO N/A 0.2

bsDquFlag Shall be 0.

10.5

SAOC decoder/transcoder

10.5{1 Characteristics

10.5{1.2 General

The $A0C decoder/transcoder can be implemented in two different versions:

— H

igh Quality (HQ) SAOC

— lLow Power (LP) SAOC

10.5{2 Test procedure

10.5{2.1 Downmix decoders

An SAOC decoder/transcoder can be used in combination with a downmix decoder. In this case, the

cont}

mix decoder shall fulfill the conformangeé;criteria that are applicable to it. Nevertheless, for the
rmance test procedure, the PCM codingshall be applied to a downmix signal.

10.5{2.2 SAOC decoder/transcoder test procedure

With|
test §

b

regard to the definition and further details of the conformance criterion RMS/LSB being used to
AOC decoders/transcoders; reference is made to ISO/IEC 14496.

The fonformance test procedure for SAOC decoders/transcoders internally creates a reference for

compp

arison, given the conformance test sequence and the output from the decoder under test as

outlihed in Figure AMD1:3.

10
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Param. test

, Com
proToTooes 4=-® paris '

: h on Yes/No
- ; —

I

The relevant signals and data are:

Figure — AMD1.3 — Block diagram of the SAOC decoding/transcoding conformance test

Data from the conformance test sequence:

Outputs for comparison from thie SAOC decoder/transcoder implementation instances:

Conformance test modes:

bs Param./mps_bsREF .o
----- @ crrreaapl SAQC fe-erro--meiioeoooeedeoe
rend REF ; SAOC test

upmixREF/mps_dmxREF .

\ 4

. ~—» RMS

dmx : 5 / bTEST : /LSB v ‘/N
' aram./mps_bs : . es/No
R IS SAOC _______________________ a ' com

4 paris
TEST '
upmix™&ST/mps_dmxTEST " on

\ 4

\ 4
A\ 4

procedure

bs: SAOC bitstream from the conformance test sequence;
rend: rendering information from the conformance test sequence;

dmx: SAOC downmix signal from the conformance test sequence.

upmixREF/dmx_bsREF:eutput from the reference SAOC decoder/transcoder;
upmixTEST/dmx_WsTEST: output from the SAOC decoder/transcoder under test;
Param./mps{bsREF: Parametric or/and MPS data from the reference SAOC decoder/transcpder;

Param,/mps_bsTEST: Parametric or/and MPS data from the SAOC decoder/transcoder undei test.

SAOC test (RMS/LSB comparison): This module calculates the difference signals betweeh the
output from the SAOC decoder/transcoder under test and the internal reference. The maximum
amplitude of the difference signal (Diff max) as well as the RMS of the difference signdl are
calculated. The conformance criteria are specified with respect to PCM-sample in the fange

Lo ko Lo Vake) ko ko Lo Vale A

—J4L /U0 ... 04707,

Param test (ASCII comparison): This module calculates the difference between the obtained
output parameters (e.g. MPS data) from the SAOC decoder/transcoder under test and the
internal reference.

10.5.3 Test sequences

To test SAOC decoder/transcoder, ISO/IEC JTC 1/SC 29 supplies a number of test sequences. The naming
convention of these bitstreams is as follows: The first part of the name (the part preceding the first
underscore) specifies the downmix format. The second part of the name (between the first and the last
underscore) specifies the properties of the test sequence in question according to Table AMD1.4. For

© IS0 2016 - All rights reserved 11


https://iecnorm.com/api/?name=2337f8a5bd205b70cbea54f262795957

ISO/IEC 23003-2:2010/Amd.4:2016(E)

each test sequence, the SAOC test (RMS/LSB comparison) and/or Param test (ASCII comparison) are
applied according to Table AMD1.5.

12 © IS0 2016 - All rights reserved
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