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Foreword

7(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical

work. In the field of information technlogy, 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 maintenanc
described in the ISO/IEC Directives, Part 1. In particular the different approval criteriavneeded fd
different types of ISO documents should be noted. This document was drafted in, aecordance wit]
editorial 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 the subj
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Deta

activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international

the
ttee,
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any patent rights identified during the development of the document wilDbe in the Introduction and/or

on the ISO list of patent declarations received (see www.iso.org/patéts).

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 voluntary nature of standards, the meaning of ISO specific termg
expressions related to conformity assessment, as well-as information about ISO's adherence t
World Trade Organization (WTO) principles in the Téchnical Barriers to Trade (TBT) see the follo
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technicak Committee ISO/IEC JTC 1, Information technology, S
Coding of audio, picture, multimedia and hypérmedia information.

Alist of all parts in the ISO/IEC 23003¢eries can be found on the ISO website.
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Information technology — MPEG audio technologies —

Part 4:
Dynamic Range Control

AMENDMENT 1: Parametric DRC, gain mapping and
equalization tools

Page vi, Introduction

Add the following at the end of the Introduction:

controlled equalization tool is provided to compensate for playback'seenarios that impact the spgctral

Loudness normalization is fully integrated with DRC and peak control to avoid clipping. A meta{ata-
ness

balance, such as downmix or DRC. Furthermore, the DRC tool|supports metadata-based lou
equalization to compensate the effect of playback level changes on the spectral balance.

Page 2, Clause 4

Insert the following new definitions and maintainthe alphabetical order:

mod modulo operator: (x mod y) = x-yfloor (x/y)

sizeof(x) size operator that returns thebit size of a field

Page 3, Clause 5

Replace the first paragraph:

The technology desctibed in this part of ISO/IEC 23003 is called DRC tool. It provides efficient cqntrol
of dynamic range,Jloudness, and clipping based on metadata generated at the encoder. The decoder can
choose to selectively apply the metadata to the audio signal to achieve a desired result. Metadata for
dynamic range-compression consists of encoded time-varying gain values that can be applied tp the
audio signal, Hence, the main blocks of the DRC tool include a DRC gain encoder, a DRC gain decofler, a
DRC gaiftmodification block, and a DRC gain application block. These blocks are exercised on a frjame-
by-frdme basis during audio processing. Various DRC configurations can be conveyed in a sepprate
bitstream element, such as configurations for a downmix or combined DRCs. The DRC set selection
block decides based on the playback scenario and the applicable DRC conflguratlons Wthh DRC gains

metadata
With:

The technology described in this document is called the “DRC tool”. It provides efficient control of
dynamic range, loudness, and clipping based on metadata generated at the encoder. The decoder can
choose to selectively apply the metadata to the audio signal to achieve a desired result. Metadata for
dynamic range compression consists of encoded time-varying gain values that can be applied to the
audio signal. Hence, the main blocks of the DRC tool include a DRC gain encoder, a DRC gain decoder, a
DRC gain modification block, and a DRC gain application block. These blocks are exercised on a frame-
by-frame basis during audio processing. In addition to encoded time-varying gain values, the DRC

© ISO/IEC 2017 - All rights reserved 1
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gain decoder can also receive parametric DRC metadata for generation of time-varying gain values
at the decoder. Various DRC configurations can be conveyed in a separate bitstream element, such as
configurations for a downmix or combined DRCs. The DRC set selection block decides based on the
playback scenario and the applicable DRC configurations which DRC gains to apply to the audio signal.
Moreover, the DRC tool supports loudness normalization based on loudness metadata.

Page 3 Clause 5

Add the following at the end of the clause:

The IPRC tool provides support for loudness equalization, or sometimes called “loudness compensation”,
that tan be applied to compensate for the effect of the playback level on the spectral balancé. For this
purppse, time-varying loudness information can be recovered from DRC gain sequences to.dynamically
contffol the compensation module. While the compensation module is out of scope, the interface
describes in which frequency ranges the loudness information should be applied.

A flexible tool for generic metadata-controlled equalization is provided. The tool\¢an be used to reach
the desired spectral balance of the reproduced audio signal depending on a wide variety of playback
scengrios, such as downmix, DRC, or playback room size. It can operate inthe sub-band domain of an
audig decoder and in the time domain.

Pagel4, 6.1.1

Replace the following list after Table 1:

The qtatic payload is divided into five logical blocks:
— dhannelLayout()

— downmixInstructions ()

— drcCoefficientsBasic(), drcCoefficientsUniDrc()
— drcInstructionsBasic(), drcInstructionUniDrc()
— IpudnessInfo()

With
The dtatic payload is diwided into six logical blocks:

— dhannelLayout(9;

— downmixInstructions(), downmixInstructionsV1();

— drcCoefficientsBasic(), drcCoefficientsUniDrc(), drcCoefficientsUniDrcV1();

— drchnstructionsBasic(), drclnstructionUniDrc(), drclnstructionUniDrcV1();

— loudnessInfo(), loudnessinfoV1();

— loudEqInstructions().

2 © ISO/IEC 2017 - All rights reserved
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Page 4, 6.1.1
Replace the last two paragraphs:

uniDrcConfig() contains all blocks except for the loudnessinfo() blocks which are bundled in
loudnessinfoSet(). The last part of the uniDrcConfig() payload can include future extension payloads.
In the event that a uniDrcConfigExtType value is received that is not equal to UNIDRCCONFEXT_TERM,
the DRC tool parser shall read and discard the bits (otherBit) of the extension payload. Similarly, the

last part of the lmldnpcqlnanP‘r() pnvlnnd can include future extension pnvlnndq In the event that a
loudnessinfoSetExtType value is received that is not equal to UNIDRCLOUDEXT_TERM, the DR({ tool
parser shall read and discard the bits (otherBit) of the extension payload.

The top level fields of uniDrcConfig() include the audio sample rate, which is a fundamental pararpeter
for the decoding process (if not present, the audio sample rate is inherited from the.employed audio
codec). Moreover, the top level fields of uniDrcConfig() include the number of instances of each of
the logical blocks, except for the channelLayout() block which appears only once)The top level fields
of loudnessinfoSet() only include the number of loudnessinfo() blocks. The five logical blockp are
described in the following.

With:

uniDrcConfig() contains all blocks except for the loudnessinfo{) blocks which are bundlgd in
loudnessinfoSet(). The last part of the uniDrcConfig() payload-can’include future extension paylpads.
In the event that a uniDrcConfigExtType value is received that.is’not equal to UNIDRCCONFEXT _TERM,
the DRC tool parser shall read and discard the bits (otherBit) of the extension payload. Similarly, the
last part of the loudnessinfoSet() payload can include future extension payloads. In the event that a
loudnessinfoSetExtType value is received that is not equal to UNIDRCLOUDEXT_TERM, the DR({ tool
parser shall read and discard the bits (otherBit) of the'extension payload. Each extension payload|type
in uniDrcConfig() or loudnessinfoSet() shall notappear more than once in the bitstream if not sgated
otherwise. An extension payload of type UNIDRCCONFEXT_V1 shall preceed an extension payload
of type UNIDRCCONFEXT_PARAM_DRC in-the bitstream if both payloads are present. Note that for
ISO/IEC 14496-12, configuration extensionpayloads are provided according to Table AMD1.26.

The top level fields of uniDrcConfig()include the audio sample rate, which is a fundamental pararpeter
for the decoding process (if not present, the audio sample rate is inherited from the employed audio
codec). Moreover, the top level fields of uniDrcConfig() include the number of instances of each ¢f the
logical blocks, except for the~channelLayout() block which appears only once. The top level fields of
loudnessinfoSet() only include the number of loudnessInfo() blocks. The six logical blocks are descfibed
in the following.

Page 5, 6.1.2.2
Replace:

6.1.2.2 downmixInstructions()

This block includes a unique non-zero downmix identifier (downmixId) that can be used externally to
refer to this downmix. The targetChannelCount specifies the number of channels after downmixilng to

the target layout. It may also contain downmix coefficients, unless they are specified elsewhere. For
use cases where the base audio signal represents objects or other audio content, the downmixId can be
used to refer to a specific target channel configuration of a present rendering engine.

With:
6.1.2.2 downmixInstructions() and downmixInstructionsV1()

This block includes a unique non-zero downmix identifier (downmixId) that can be used externally to
refer to this downmix. The targetChannelCount specifies the number of channels after downmixing to
the target layout. It may also contain downmix coefficients, unless they are specified elsewhere. For

© ISO/IEC 2017 - All rights reserved 3
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ases where the base audio signal represents objects or other audio content, the downmixId can

be used to refer to a specific target channel configuration of a present rendering engine. In contrast

to do

wnmixInstructions(), the downmixInstructionsV1() payload includes an offset for all downmix

coefficients and the coefficient decoding does not depend on the LFE channel assignment. The
downmixInstructions() box for ISO/IEC 14496-12 contains the corresponding metadata of either one of
the in-stream payloads as indicated by the version parameter of the box.

Page
Repl:
6.1.2

Page
Repl3

The

speci
exan|
show

Page

56123
ice the heading of 6.1.2.3 with:

.3 drcCoefficientsBasic(), drcCoefficientsUniDrc(), and drcCoefficientsUniDrcV1()

5, 6.1.2.3
ice the second paragraph with:

DRC location field encoding depends on the audio codec. A codec specification may include this
fication, and use values 1 to 4 to refer to codec-specific locations, as indicated in Table 2. For
ple, for AAC (ISO/IEC 14496-3), the codec-specific values of the PRClocation field are encoded as
n in Table 3.

6,6.1.2.3

The
as di
optig
payld
paylg
sequ
drcC
locat

The
filten

appe
indic|

Page

Add Iew paragraph before 6.1.2.4:

rcCoefficientsUniDrcV1() payload is defined-itr Table AMD1.24. It contains the same information
cCoefficientsUniDrc() except for the assignment of DRC gain sequences to gain sets and the
nal specification of a number of parameétric DRC characteristics. The drcCoefficientsUniDrc()
ad assigns gain sequences in order of transmission. In contrast, the drcCoefficientsUniDrcV1()
ad maps a gain sequence by index to gainSets. The latter permits to refer to the same gain
bnce for multiple DRC bands which is not possible when using drcCoefficientsUniDrc(). If a
pefficientsUniDrcV1() payloadids present, any drcCoefficientsUniDrc() payload for the same
jon is ignored.

drcCoefficientsUniDrcV4{) payload can also include information about dynamic equalization
s if the field shapingFiltersPresent==1. There can be a number of filters that are indexed in order of
hrance. The DRC sets defined in drclnstructionsUniDrcV1() can refer to specific filters using their
Es (see 6.4.11).

6, 6.1:2:4

Repl:

hcethe heading of 6.1.2.4 with:

6.1.2

Page

.4 drcInstructionsBasic(), drcInstructionsUniDrc(), and drcInstructionsUniDrcV1()

6,6.1.2.4

Insert the following after the first paragraph of 6.1.2.4:

The

drcinstructionsUniDrcV1() payload is defined in Table AMD1.25. Compared to the

drcInstructionsUniDrc() payload, it contains the same information plus several enhancements.
However, the downmixIDs that appear in the two payloads are interpreted differently. For

4
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drclnstructionsUniDrcV1(), the downmixIDs indicate which downmix configuration is permitted in
combination with this DRC, but it does not specify whether the DRC is applied to the downmix or the
base layout. This is controlled by the drcApplyToDownmix flag instead.

The enhanced metadata of drcInstructionsUniDrcV1() compared to drcinstructionsUniDrc() includes
references to target DRC characteristics and dynamic equalization filters. If a target characteristic is
referenced, the corresponding DRC gain values shall be mapped to the target characteristic unless the
host system overrldes the target characterlstlc as spec1f1ed in Table 16 If dynamlc equallzatlon filters

is supported by the decoder 1mplementat10n (see 6.4.11).

Page 7,6.1.2.4
Replace the paragraphs:

A second DRC set may be specified for certain configurations. These configurations include fases
where, e.g. one DRC set is used for dynamic range compression and the oth€r for clipping preveption
(“Clipping” bit is set); or, e.g. one DRC set is applied before and the other after the downmix. In those
cases, the second DRC set contains a non-zero field dependsOnDrcSet-that has the value of the drdSetld
of the first DRC set it depends on. The declared DRC set effects ofthe second DRC set do not tak¢ into
account the effects of the first DRC set. If the first DRC set is not-designed to be used without combjining
it with another DRC set, the nolndependentUse flag shall be setto 1. In that case, the DRC set canl only
be used in combination with another DRC set as indicated-by the dependsOnDrcSet field of the other set
that is combined with it.

Usually, each audio channel is assigned to a DRC gain sequence. A collection of channels assigned to
the same DRC gain sequence is called “channel group”. The assignment of a DRC gain sequencg to a
channel group is done in the order of first appearance of the sequence index when iterating through all
channels (see also Table 14). A DRC gain sequence index bsSequencelndex==0 indicates that the assigned
channel will be passed through by the DRC)tool without processing unless otherwise noted. Notg that
therefore bsSequencelndex is effectively@;based, whereas the corresponding indices (sequencelndef) for
processing are zero-based.

If subsequent channels are assigfied the same sequence index, the field repeatSequenceCount indicates
how many channels will have the same sequence not including the first.

With:

A second DRC set may be specified for certain configurations. These configurations include cases where,
for example, one DRC set is used for dynamic range compression and the other for clipping preveption
(“Clipping” bitdsyset); or, for example, one DRC set is applied before and the other after the dowpmix.
In those casés,the first DRC set contains a non-zero field dependsOnDrcSet that has the value qf the
drcSetld of ‘the second DRC set it depends on. The declared DRC set effects of the first DRC set dp not
take inte-account the effects of the second DRC set. If the second DRC set is not designed to be|used
without/combining it with another DRC set, the nolndependentUse flag shall be set to 1. In that casg, the
DRC'set can only be used in combination with another DRC set as indicated by the dependsOnDjrcSet
field of the other set that is combined with it.

If a second DRC is specified by the dependsOnDrcSet field of a drcInstructionsUniDrcV1() payload,
the combined DRCs cannot be applied if the DRC decoder downmix configuration does not match any
downmixID in any of the two corresponding drcInstructionsUniDrcV1() payloads. Please note that these
downmix configurations may include the output of the base layout without downmix, which is specified
by a downmixID==0. Otherwise, the combined DRC is compatible with the downmix.

A DRC gain set is a set of DRC gain sequences, where the sequences are assigned to the bands of a multi-
band DRC. For a single band DRC, the gain set contains just one gain sequence. Usually, each audio
channel is assigned to a DRC gain set. A collection of channels assigned to the same DRC gain set is
called “channel group”. The assignment of a DRC gain set to a channel group is done in the order of first
appearance of the set index when iterating through all channels (see also Table 14). A DRC gain set index

© ISO/IEC 2017 - All rights reserved 5
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bsGainSetIindex==0 indicates that the assigned channel will be passed through by the DRC tool without
processing unless otherwise noted. Note that therefore, bsGainSetindex is effectively 1-based, whereas
the corresponding indices (gainSetIndex) are zero-based.

If subsequent channels are assigned the same gain set index, the field repeatGainSetCount indicates how
many channels will have the same gain set not including the first.

Page
Repl:
6.1.2

Page
Repl3
If do

7,6.1.2.5
ice the heading of 6.1.2.5 with:
.5 loudnessiInfo() and loudnessInfoV1()

8, 6.1.2.5
ice the second paragraph:

wnmixld is zero, then loudnessinfo() applies to the base layout. If-the drcSetld is zero, then

loudnessinfo() applies to the audio signal without DRC processing.

With
If do

wnmixId is zero, then loudnessinfo() applies to the bas€ layout. If the drcSetld is zero, then

loudpessinfo() applies to the audio signal without DRC processing! If drcSetld is 0x3F, then loudnessInfo()

appli

Page
Repl:

The 1
in dH
enco
and
proc
louds
(subj
meth

With|

The 1
in dH
enco
and

es to any DRC processing including no DRC.

8, 6.1.2.5
ice the third paragraph:

ields samplePeakLevel and truePeakLeyvel represent the level of the maximum sample magnitude
FS and the true peak in dBTP, respéectively, of the associated audio content before or after audio
ling as defined in Reference [4].-"The measurementSystem field includes standardized systems
bthers (see Table A.37). Systenr 3 is defined as ITU-R BS.1770-3 with pre-processing. The pre-
pssing is a high-pass filter that models the typical limited frequency response of portable device
peakers. System 4 is défined as “User”. It means that the corresponding methodValue reflects a
pctive) user preference. System 5 is defined as “Expert/Panel”. It means that the corresponding
pdValue representstai(subjective) expert or panel preference.

ields samplePeakLevel and truePeakLevel represent the level of the maximum sample magnitude
FS and\the true peak in dBTP, respectively, of the associated audio content before or after audio
ling as defined in Reference [4]. The measurementSystem field includes standardized systems
bthérs (see Table A.37). System 3 is defined as ITU-R BS.1770-4 with pre-processing. The pre-

proc

¢ - los 1 L1l elo ot q .1 41 4 - 1 1. LR I o £ ealal 1 -
SOIIg IS d IITgIIFPdSS THITT UIdU HHTUUTIS LT Ty pItdl HIIHTITCTUW ITTUUTTIL Yy TTSPUIIST Ul pUTI'tdUIT UTVILT

loudspeakers. System 4 is defined as “User”. It means that the corresponding methodValue reflects a
(subjective) user preference. System 5 is defined as “Expert/Panel”. It means that the corresponding
methodValue represents a (subjective) expert or panel preference.

© ISO/IEC 2017 - All rights reserved
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Page 8, 6.1.2.5
Add a new subclause after 6.1.2.5:

6.1.2.6 loudEqInstructions()

7(E)

The loudEqInstructions() payload includes information relevant for the loudness equalization support.
Each instance of this payload defines a set of loudness equalizer metadata and which combinations of
downmix, DRC, and EQ it can be applied to. The metadata includes references to the corresponding DRC

gain sequences and associated parameters needed to derive the acoustic level data. A typicalnwm
generation and use of the metadata is given in D.2.10.

Page 11, 6.1.3
Replace the paragraph before Table 7:

Table 6 includes functions to check the availability and to retrieve peak-telated information
loudnessInfo() and a drclnstructions block which can have the basic or uniDrc format. Table 7 s

ay of

from
hows

pseudo code for some of the functions for the truePeakLevel and limiterPeakTarget. The functions for

samplePeakLevel can be implemented by replacing truePeakLevel with'samplePeakLevel.
With:

Table 6 includes functions to check the availability and-to Tetrieve peak-related information
loudnessinfo() and a drclnstructions block which canhave the basic or uniDrc format. Ta
shows pseudo code for some of the functions for the\truePeakLevel and limiterPeakTarget base
downmixInstructions(), drcInstructionsUniDrc(), afid loudnessinfo() payloads. The functions sh
adapted accordingly for the downmixInstructionsV1(), drcInstructionsUniDrcV1(), or loudnessInfi
payloads, if present. The functions for samplePeakLevel can be implemented by replacing truePeak
with samplePeakLevel.

Page 9, 6.1.3
Add the following paragraph and table after Table 5:

The applicable loudnessinfo() structure for determination of programLoudness and anchorLoudn

from
ble 7
d on
1l be
V1()
Level

PSS 1S

determined as specified\in Table AMD1.1. The final loudness metadata value is extracted based o the

selection steps specified in 6.6.2.

Table AMB1:1 — Determination of applicable loudnessInfo() structure for selection of
programLoudness or anchorLoudness for a specific DRC set

getAppdlcableloudnessInfoStructure (drcSetlId, downmixIdRequested) {
/1 d¢fault value */
loudnessInfo = getLoudnessInfoStructure (drcSetlId, downmixIdRequested) ;
/* fallback values */
1t (loudnessInfo == NULL) {
loudnessInfo = getLoudnessInfoStructure (drcSetId, O0x7F);
} else if (loudnessInfo == NULL) {
loudnessInfo = getLoudnessInfoStructure (0x3F, downmixIdRequested) ;
} else if (loudnessInfo == NULL) {
loudnessInfo = getLoudnessInfoStructure (0, downmixIdRequested) ;
} else if (loudnessInfo == NULL) {
loudnessInfo = getLoudnessInfoStructure (0x3F, O0x7F);
} else if (loudnessInfo == NULL) {

© ISO/IEC 2017 - All rights reserved
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Table AMD1.1 (continued)

loudnessInfo = getLoudnessInfoStructure (0, O0x7F);

} else if (loudnessInfo == NULL) {

loudnessInfo = getLoudnessInfoStructure (drcSetId, O0);
} else if (loudnessInfo == NULL) {

loudnessInfo = getLoudnessInfoStructure (0x3F, 0);
} else if (loudnessInfo == NULL) {

loudnessInfo = getLoudnessInfoStructure (0, 0);

regturn loudnessInfo;

getloudnessInfoStructure (drcSetId, downmixId) {
ifl] (useAlbumMode == 1) count = loudnessInfoAlbumCount;
ellse count = loudnessInfoCount;
fdr (i=0; i<count; i++) {
1if (loudnessInfol[i]->drcSetId == drcSetId) &&
(loudnessInfo[i]->downmixId == downmixId) {
for (j=0; j<loudnessInfo[i]->measurmentCount; Jj++) {
if ((loudnessInfo[i]->measure[j]->methodDefinition==1)
(loudnessInfo[i]->measure[]j]->methodDefinition==2)"

return loudnessInfol[il];

rgturn NULL;

{

Page|10, Table 6
Repldce Table 6 with:

Table 6 — Determination of signalPeakLevel for a specific DRC set

getJignalPeaklevelForDxcSet (drcSetlId, downmixIdRequested) {
dnxId = downmixIdRequested;
ifl truePeakLevellsPresent (drcSetId, dmxId) {
signalPeaklievel = getTruePeakLevel (drcSetId, dmxId);
} lelse iff samplePeaklLevellsPresent (drcSetId, dmxId) {
signalPeaklevel = getSamplePeakLevel (drcSetlId, dmxId);
} lelse~1f truePeaklLevellIsPresent (0x3F, dmxId) ({

-igna'lD kLo, 1= o tTruaoPag k]l ol (0O Q'LT‘, dm TN\,-

} else if samplePeaklevelIsPresent (0x3F, dmxId) {
signalPeaklLevel = getSamplePeaklevel (0x3F, dmxId);
} else if limiterPeakTargetIsPresent (drcSetlId, dmxId) {
signalPeakLevel = getlLimiterPeakTarget (drcSetId, dmxId);
} else if (dmxId != 0) {
signalPeakLevelTmp = 0.0;
downmixPeakLevelLinear = 0.0;
if downmixCoefficientsArePresent (dmxId) {

for (i=0; i<targetChannelCount; i++) {

© ISO/IEC 2017 - All rights reserved
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Table 6 (continued)

downmixPeakLevelLinearTmp = 0.0;
for (j=0; j<baseChannelCount; j++) {
downmixPeakLevellLinearTmp +=
pow (10.0, getDownmixCoefficient (dmxId, i, j)/20.0);
}

if (downmixPeakLevellinear < downmixPeakLevelLinearTmp) {

downmixPeakLevellLinear = downmixPeakLevelLinearTmp;

}

if truePeakLevellIsPresent (drcSetId, 0) {
signalPeakLevelTmp = getTruePeakLevel (drcSetId, O0);

} else if samplePeakLevellIsPresent (drcSetId, 0) {
signalPeakLevelTmp = getSamplePeakLevel (drcSetId, O0);

} else if truePeakLevelIsPresent (0x3F, 0) {
signalPeakLevelTmp = getTruePeakLevel (0x3F, 0);

} else if samplePeaklLevelIsPresent (0x3F, 0) {
signalPeaklLevelTmp = getSamplePeakLevel (0x3F, 0);

} else if limiterPeakTargetIsPresent (drcSetId, 0)/A
signalPeakLevelTmp = getLimiterPeakTarget (dyeSetId, 0);

}

signalPeakLevel = signalPeakLevelTmp + 20.0*logl0 (downmixPeakLevellLinear) ;
} else {
signalPeakLevel = 0.0; /* worst ,Case estimate */

}

return signalPeakLevel

Page 12, 6.3.1
Replace the paragraph:

The most relevant metadata for the selection process is summarized in Table 8. The bit fields
drcSetEffect field are‘described in detail in Table A.32. All parameters that can be supplied by the

f the
host

to control loudfiess normalization and dynamic range compression are summarized in Table A.4( and

Table A.41, réspectively.
With:

Thesmost relevant metadata for the selection process is summarized in Table 8. The bit fields d
dreSetEffect field are described in detail in Table A.32. All parameters that can be supplied by the

f the
host

to control loudness normalization and dynamic range compression are summarized in Table A.4(0 and

Table A.41, respectively.

If the DRC tool is configured to support equalization (EQ) according to 6.8, the selection process
includes the EQ-related metadata and the final selection also considers requests for specific EQ, such as
EQ dependent on the playback room size. Otherwise, the preselection discards all DRC sets that require

EQ, i.e. which have a value of requiresEq==1.
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Page 14, 6.3.2.1

Replace:
Table 9 — Requirements for DRC pre-selection
# |Requirement Applicability Comment
1 |DownmixId of DRC set matches the |If a downmixId is requested See 6.3.2.2.
EQUeSted dOWTImIXd:
2 utput channel layout of DRC set  |If a target channel layout is requested |See 6.3.2.2.
matches the requested layout.
3 |Channel count of DRC set matches |If a target channel countis requested |See 6.3.2.2.
the requested channel count.
4 |The DRC setis nota “Fade-”" or Always DRC sets with “Fade™ or “Duck-
IDucking-" only DRC set. ing” effect are selected auto-
matically. They-are not subject
to this selec¢tion process.
5 |The number of DRC bands is sup- |Always DRC sets'that exceed the num-
ported. bercofsupported DRC bands
arediscarded. For time-do-
main DRC, the maximum is
four bands.
6 dependent use of DRC set is If the DRC set is not used in combifa- |DRC sets with a noIndepend-
ermitted. tion with another DRC set. entUse flag value of 1 can only
be used in combination with a
second DRC set.
7 |The range of the target loudness If drcSetTargetLoudnessPresent==1 |See 6.3.2.2.2.
gpecified for a DRC set has to in- and no explicit pedkjhformation is
¢lude the requested decoder target |available for thatDRC set.
loudness.
8 |(Clipping is minimized. Except forDRC sets which were al- See 6.3.2.2.3.
ready selected in pre-selection step #7.
With
Table 9 — Requirements for DRC pre-selection
# |Requirement Applicability Comment
1 |[DownmixId of DRC(sét'matches the |If a downmixId is requested See 6.3.2.2.1.
tequested downmixId.
2 utput chandellayout of DRC set If a target channel layout is requested |See 6.3.2.2.1.
Inatches theréquested layout.
3 |[Channelecount of DRC set matches |Ifatarget channel countis requested |See 6.3.2.2.1.
theregiiested channel count.
4 |TheDRC setis nota “Fade-" or Always DRC sets with “Fade” or “Duck-
“Ducking-" only DRC set. ing” effect are selected auto-
matically. They are not subject
to this selection process.
5 |The number of DRC bands is sup-  [Always DRC sets that exceed the num-
ported. ber of supported DRC bands
are discarded. For time-do-
main DRC, the maximum is
four bands.
10 © ISO/IEC 2017 - All rights reserved
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Table 9 (continued)
6 |Independent use of DRC set is If the DRC set is not used in combina- |DRC sets with a nolndepend-
permitted. tion with another DRC set entUse flag value of 1 can only

be used in combination with a
second DRC set.

7 |DRC sets thatrequire EQ are only |For all drcInstructionsUniDrcV1() If EQ is not supported, DRC

permitted if EQ is supported. payloads sets with requiresEq==1 are
discarded.
8 |The range of the target loudness If drcSetTargetLoudnessPresent==1 See 6.3.2.2.2.
specified for a DRC set has to in- and no explicit peak information is
clude the requested decoder target |available for that DRC set
loudness.
9 |Clipping is minimized. Except for DRC sets which were See 6.3.2.2.3.
already selected in pre-selection step
#8
Page 12, 6.3

Replace all remaining occurences of #7 with #8 (3 times) and #8 with'#9 (2 times).

Page 15, 6.3.2.2.2
Replace first paragraph with:

This pre-selection step addresses only DRC setsfor which drcSetTargetLoudnessPresent equals one
and for which no explicit peak information is¢avdilable. From the DRC sets which match this critgrion,
only those are selected whose range defined by drcTargetLoudnessValueUpper/-Lower includes the
requested decoder target loudness (targetlloudness). A range check shall include the upper bourdary
value and exclude the lower boundaryvzalue. Note that pre-selection step #8 is omitted for DR( sets
selected in this step. Explicit peak information for a specific DRC set is available if at least one ¢f the
following results is TRUE:

Page 17, 6.3.3.3
Replace the third paragraph:

The program loudness values used in Table 12 shall be based on the following measurement sygtems
(see Table A.87)):

RMS_C
RMS-B
RMS_A

BS.1770-3
With:

The program loudness values used in Table 12 shall be based on the following measurement systems
(see Table A.37):

RMS_C
RMS_B

© ISO/IEC 2017 - All rights reserved 11


https://iecnorm.com/api/?name=f21eb1b2c247590cbe6fad6a01fc42de

ISO/IEC 23003-4:2015/Amd.1:2017(E)

RMS_A

BS.1770-4

Page

18, 6.3.4

Insert a paragraph after the first paragraph:

If the
ones
selec
can b

Page
Repl3

If the
step
DRC

With

If thd
step
DRC

If the
equa
requ
smal

Page
RepL

The :
as ch|

With

The
chan

DRC tool is configured to support EQ and if there are still multiple DRC sets selected, select the
that can be combined with an EQ of the requested ‘EQ purpose’ (see B.3.8.2). If no DRC set can be
ted, select the ones that can be combined with an EQ of the default ‘EQ purpose’. If still no DR(/set
e selected, ignore this step.

18, 6.3.4
ice the paragraph:

re are still multiple DRC sets selected, discard any DRC set that was selected in the pre-selection
dealing with drcSetTargetLoudness. If all selected DRC sets are dis¢arded in this step, select the
bet with the smallest drcSetTargetLoudnessValueUpper instead.

re are still multiple DRC sets selected, discard any DRC seDthat was selected in the pre-selection
dealing with drcSetTargetLoudness. If all selected DRC'sets are discarded in this step, select the
bet with the smallest drcSetTargetLoudnessValueUpperinstead.

re are still multiple DRC sets selected, select thé.DRC sets for which drcSetTargetLoudnessPresent
s one and whose range defined by drcSetTargetLoudnessValueUpper/-Lower includes the
bsted decoder target loudness. If multiple ' DRC sets are selected, select the DRC set with the
est drcSetTargetLoudnessValueUpper.

20, 6.4.5
ce:

Issignment of a gain sequence to each channel. Channels using the same sequence are referred to
annel groups. The total number of groups is nDrcChannelGroups (see Table 14).

hssignment-of a gain set to each channel. Channels using the same gain set are referred to as
hel groups. The total number of groups is nDrcChannelGroups (see Table 14).

12
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Page 22, 6.4.5
Replace Table 14:

Table 14 — Derivation of drcChannelGroups from sequencelndexes

uniqueIndex = {-10, -10, ..};
k=0;

T (OTCSETtELLECT & (SJ10) T = 0T { DUCRITT
uniqueScaling = {-10, -10, ..};
for (i=0; i<channelCount; i++) {
match = FALSE;
idx = sequencelndex[i];
factor = duckingScaling[i];
if (idx<0) channelGroupForChannel[i] = -1; // means no DRC for this'channel
else {
for (n=0; n<k; n++) {
if ((uniquelIndex[n] == idx) && (uniqueScaling([n] == fdctor)) {
match = TRUE;

channelGroupForChannel[i] = n;
break;
}
}
if (match == FALSE) {
uniqueIndex[k] = idx;
uniqueScaling[k] = factor;
channelGroupForChannel[i] = k;
k++;

}
else {
for (i=0; i<channelCsunt; i++) {
match = FALSE;

idx = sequencelndex[i];
if (idx<0Q)SehannelGroupForChannel[i] = -1;
else {

for\(n=0; n<k; n++) {
+f (uniquelndex[n] == idx) {
match = TRUE;
channelGroupForChannel[i] = n;

break;

}

if (match == FALSE) {
uniquelIndex[k] = idx;
channelGroupForChannel[i] = k;
k++;

© ISO/IEC 2017 - All rights reserved 13
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Table 14 (continued)

}

nDrcChannelGroups = k;

With:

Table 14 — Derivation of drcChannelGroups from gainSetindices

uniqueIndex = {-10, -10, ..};
k=0;
if ((drcSetEffect & (3<<10)) != 0) { /* Ducking */

uniqueScaling = {-10, -10, ..};

fgr (i=0; i<channelCount; i++) {
match = FALSE;
idx = gainSetIndex[i];
factor = duckingScaling[i];
if (idx<0) channelGroupForChannel[i] = -1; // means no DR fer this channel
else

for (n=0; n<k; n++) {

if ((uniquelIndex[n] == idx) && (uniqueScaling[n]\=F= factor)) {
match = TRUE;

channelGroupForChannel[i] = n;
break;
}
}
if (match == FALSE) {
uniqueIndex[k] = idx;
uniqueScaling[k] = factor;
channelGroupForChannel [1] \=7k;
k++;

elsq {
foar (i=0; i<chRaennelCount; 1i++) {
match = EALSE;
idx = gainSetIndex[i];
if (1dx<0) channelGroupForChannel[i] = -1;

el'Se” |

for (n=0; n<k; n++) {
if (unigquelIndex([n] == idx) {
match = TRUE;
channelGroupForChannel[i] = n;

break;

}
if (match == FALSE) {

uniqueIndex[k] = idx;

14 © ISO/IEC 2017 - All rights reserved
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Table 14 (continued)

channelGroupForChannel[i] = k;
k++;
}
}
}
}
nDrcChannelGroups = k;

Page 22, 6.4.5
Replace the paragraph after Table 14:

The application of codes is expressed in Table 15 by the pseudo-functiens decodelnitialGain(),
decodeDeltaGain(), decodeTimeDelta(), and decodeSlope(). Differentially’ enicoded values are|then
converted into absolute values according to Table 15. The decoded result‘is represented by the| gain
values gDRC[g][b][k], the time values tDRC[g][b][k], and the slope values sDRC[g][b][k] where g {s the
channel group index, b is the band index, and k is the node indexs For linear interpolation, the slope
values are set to 0. They will be neglected during interpolation.-Time values are integer nunpbers
relative to the beginning of the DRC frame in units of deltaTmin.)The audio sample that coincides|with
the beginning of the DRC frame has a time value of tDRC=0.

With:

The application of codes is expressed in Table @5 by the pseudo-functions decodelnitialGain(),
decodeDeltaGain(), decodeTimeDelta(), and decedeSlope(). Differentially encoded values are|then
converted into absolute values according toTable 15. The decoded result is represented by the| gain
values gDRC|[g][b][k], the time values tDRC[g][b][k], and the slope values sDRC[g][b][k] wherqd g is
the channel group index, b is the band index, and k is the node index. The DRC gain sequencef are
assigned to channel groups and DRC bands using the information in the drcCoefficientsUniDrc()) and
drclnstructionsUniDrc() payloads or‘their V1 versions. For linear interpolation, the slope valuejs are
set to 0. They will be neglected during interpolation. Time values are integer numbers relative to the
beginning of the DRC frame in units of deltaTmin. The audio sample that coincides with the beginning of
the DRC frame has a time valGe of tDRC=0.

Page 24, 6.4.6
Replace the se€ond paragraph:

As described in E.2.4 and E.4, there are several ways to adapt the DRC characteristics in the DR( tool
decodefiFhese adjustments are applied to the decoded gain samples in the dB domain. The funjction
toLinear() includes all necessary steps to generate a linear gain sample from the logarithmic value in
dB (see Table 16). It contains an optional mapping function mapGain() (see Table 17) that supports
modifications of the DRC gain values with the purpose ofachieving a different compression charactefistic

thau thC UI1IT uocd ill thc CllLUdCl- ThC 111:1}1})1115 ib LUlltl ullcd by thC illdCA dl LChul Uthl l..)l‘:l.l,Tul'yC i that
will select one of the custom decoder DRC characteristics if it is larger than 0. Otherwise, the encoder
characteristic will not be replaced. A modified characteristic can be generated based on the encoder
compression characteristic that is conveyed in the DRC configuration. Moreover, a compression and
boost factor is supported to scale negative and positive gains, respectively. These factors have a value of
1.0, unless values in the range [0,1] are supplied by the user. Similarly, an encoder-controlled scaling is
applied when gainScalingPresent==1 using the scale factors attenuationScaling and amplificationScaling.
When ducking is active, the ducking gains in dB are scaled by the factor duckingScaling, if present. Note
that the duckingScaling factors are conveyed in the drcInstructionsUniDrc() payload for the channel
they are applied to, which is in contrast to the bsSequencelndex channel assignment for the “Duck other”
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effect. User supplied compression and boost factors shall be applied to all DRC sets except DRC sets
with ducking, fading, or clipping effect.

With:

As described in E.2.4 and E.4, there are several ways to adapt the DRC characteristics in the DRC tool
decoder. These adjustments are applied to the decoded gain samples in the dB domain. The function
toLinear() includes all necessary steps to generate a 11near galn sample from the logarlthmlc Value in

dB (see

> 0)
drcln

to

it

e DRC gain values with the purpose of achlevmg a different compression characterlstlc than
ne used in the encoder. The mapping can be controlled by the host (drcCharacteristicTarget
which selects one of the target characteristics based on an index. Otherwise, if specified in|the
structionsUniDrcV1() payload, a target characteristic is used and the DRC gain values are-mapped
using the mapGain() function. In that case, different characteristics or scalings can _bevapplied

independently to positive and negative gains (see Table 16). Otherwise, the encoder characteristic

will

char
supp
value
wher
duck
the a
are a
User
duck

Page

Inser

In

a

hot be replaced. A modified characteristic can be generated based on the encoden'‘compression
cteristic that is conveyed in the DRC configuration. Moreover, a compression and boost factor is
brted to scale negative and positive gains, respectively. These factors have, a value of 1.0, unless
s in the range [0,1] are supplied by the user. Similarly, an encoder-controlted scaling is applied
gainScalingPresent==1 using the scale factors attenuationScaling and dmplificationScaling. When
ng is active, the ducking gains in dB are scaled by the factor duckingSealing, if present. Note that
uckingScaling factors are conveyed in the drclnstructionsUniDrc() payload for the channel they
pplied to, which is in contrast to the bsGainSetIndex channel assighment for the “Duck other” effect.
supplied compression and boost factors shall be applied torall’ DRC sets except DRC sets with
ng, fading, or clipping effect.

24, 6.4.6
t a new paragraph between the second and third paragraph:

HrcCoefficientsUniDrcV1() payload, custom DRC'characteristics can be defined to support more

flexilple gain modifications. These parametric characteristics can be used to describe the encoder-side

DRC

thee
inver
char:
gain
Tabld

hnd the target characteristic. If a target.caracteristic is defined, it shall be applied after inverting
hcoder-side characteristic. Hence, for the'most general use, the encoder-side characteristic shall be
tible, i.e. have either a negative or positive slope for the entire gain range. Moreover, if the target
icteristic has a section with constant gain, the encoder-side characteristic may also have constant
in those sections. The parametric characteristics are computed as indicated in Table AMD1.2 and
AMD1.3. Further details can.bé found in E 4.

Page|24, 6.4.6
Replace Table 16:
Tdble 16 —Conversion of a DRC gain sample and associated slope from dB to linear domain
toLijnea¥ (gainDb, slopeDb) {
SIJOPE_FACTOR DB TO LINEAR = 0.1151f; /* 1n(10) / 20 */
EFFECT BIT CLIPPING = 0x0100; /* drcSetEffect 9 (Clip.Prev.) */
EFFECT BIT FADE = 0x0200; /* drcSetEffect 10 (Fade) */
EFFECT BITS DUCKING = 0x0400 | 0x0800; /* drcSetEffect 11 or 12 (Ducking) */
gainRatio = 1.0;
if (((drcSetEffect & EFFECT BITS DUCKING) == 0) &&
(drcSetEffect != EFFECT BIT FADE) &&
(drcSetEffect != EFFECT BIT CLIPPING)) {
if ((drcCharacteristicTarget > 0) && (gainDb != 0.0)){

gainRatio = mapGain (gainDb) / gainDb;

16
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Table 16 (continued)

}

if (gainDb < 0.0) {
gainRatio *= compress;
}

else {

gainRatio *= boost;

}
}
if (gainScalingPresent) {
if (gainDb < 0.0) {
gainRatio *= attenuationScaling;
}
else {
gainRatio *= amplificationScaling;
}

}
if (duckingScalingPresent && (drcSetEffect & EFFECT BITSORUCKING)) {

gainRatio *= duckingScaling;
}
gainLin = pow (2.0, gainRatio * gainDb / 6.0);
slopelLin = SLOPE FACTOR DB TO LINEAR * gainRat@e, ™ gainLin * slopeDb;
if (gainOffsetPresent) {
gainLin *= pow (2, gainOffset/6.0);

/* The only drcSetEffect is "clipping prevention" */
if (limiterPeakTargetPresent && (ddcSetEffect == EFFECT BIT CLIPPING)) ({
gainLin *= pow (2, max (0.0, -li¥miterPeakTarget-loudnessNormalizationGainDb
-loudnessNormalizationGainModificationDb) /6.0) ;
if (gainLin >= 1.0) {
gainLin = 1.0;

slopelin = 0.0;

}

return (gainL%n,* slopelin);

}

With:

Table 16 — Conversion of a DRC gain sample and associated slope from dB to linear domgin
(slopelsNegative == 1 if the source DRC characteristic has a negative slope)

tolinear (gainDb, slopeDb) {

SLOPE_FACTOR DB TO LINEAR = 0.1151f; /* 1n(10) / 20 */
EFFECT BIT CLIPPING = 0x0100; /* drcSetEffect 9 (Clip.Prev.) */
EFFECT BIT FADE = 0x0200; /* drcSetEffect 10 (Fade) */
EFFECT BITS DUCKING = 0x0400 | 0x0800; /* drcSetEffect 11 or 12 (Ducking) */
gainRatio = 1.0;
if (((drcSetEffect & EFFECT BITS DUCKING) == 0) &&

(drcSetEffect != EFFECT BIT FADE) &&

(drcSetEffect != EFFECT BIT CLIPPING)) {

if ((drcCharacteristicTarget > 0) && (gainDb != 0.0)){

© ISO/IEC 2017 - All rights reserved 17
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Table 16 (continued)

gainRatio = mapGain(gainDb) / gainDb; /* target characteristic from host */
}
else if (drcCoefficientsUniDrcV1Present == 1) {
if (((gainDb > 0.0) && (slopelsNegative == 1)) ||
((gainDb < 0.0) && (slopelIsNegative == 0))) {
if (targetCharacteristicLeftPresent == 1) {

gainRatio = mapGain (gainDb) / gainDb; /* target characteristic in payload */

}
else if (((gainDb < 0.0) && (slopelIsNegative == 1)) ||
((gainDb > 0.0) && (slopelsNegative == 0))) {
if (targetCharacteristicRightPresent == 1) {

gainRatio = mapGain(gainDb) / gainDb; /* target characteristic /i payload

*/ }

}
if (gainDb < 0.0) {
gainRatio *= compress;
}
else {

gainRatio *= boost;
}
} | if (gainScalingPresent) {

if (gainDb < 0.0) {

gainRatio *= attenuationScaling;
}
else {

gainRatio *= amplificationScaling;

}

if] (duckingScalingPresent &&xMdrcSetEffect & EFFECT BITS DUCKING)) {

gainRatio *= duckingScaldtfg;

galinLin = pow (2.0, gainRatio * gainDb / 6.0);
sllopeLin = SLOPE FACTOR DB TO LINEAR * gainRatio * gainLin * slopeDb;

ifl (gainOffsegPresent) {
gainLinA=\pow (2, gainOffset/6.0);

/* The~only drcSetEffect is "clipping prevention™ */
ifl (imiterPeakTargetPresent && (drcSetEffect == EFFECT BIT CLIPPING)) ({

JainLin "= powlZ, Max(0.U, —IiMiTerPeaklarget-1oUdnessNormalizationGainob
-loudnessNormalizationGainModificationDb) /6.0) ;
if (gainLin >= 1.0) {
gainLin = 1.0;

slopelin = 0.0;

return (gainLin, slopelin);
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Page 25, 6.4.6
Insert the following two tables after Table 17:

Table AMD1.2 — Pseudo code to compute the DRC gain based on the input level in dB
(characteristicFormat==0)

drcInputLoudnessTarget = -31;

compressorTQ sigmoidleft (inTevelDh) |
if (inLevelDb > drcInputLoudnessTarget) {
printf ("ERROR!") ;
return (0.0);
}
tmp = (drcInputLoudnessTarget - inLevelDb) * ioRatioLeft;
if (expLeft < INF) { /* INF means infinity */
outGainDb = tmp / pow(l + pow(tmp/gainDbLeft, explLeft), 1/expLeft);
} else {
outGainDb = tmp;
}
if (flipSignLeft == 0) return outGainDb;
else return -outGainDb;
}
compressorIO sigmoidRight (inLevelDb) {
if (inLevelDb < drcInputLoudnessTarget) {
printf ("ERROR!") ;
return (0.0);

}

tmp = (drcInputLoudnessTarget - inLeévelDb) * ioRatioRight;

if (expRight < INF) { /* INF means infinity */
outGainDb = tmp / pow(l + paw(tmp/gainDbRight, expRight), 1/expRight);

} else {
outGainDb = tmp;
}
if (flipSignRight ==.0) return outGainDb;

else return -outGadubb;

Table AMD1.3 — Pseudo code to compute the DRC gain based on the input level in dB
(characteristicFormat==1)

drcInp@gtloudnessTarget = -31
compressorIO_nodesLeft(inLevelDb) {
if (inLevelDb > drcInputLoudnessTarget) {
printf ("ERROR!") ;

return (0.0);
}
nodeLevel [0] = drcInputLoudnessTarget;
nodeGain[0] = 0.0;
for (n=1; n<=characteristicNodeCount; n++) {
nodelLevel [n] = nodelevel[n-1] - nodelevelDeltal[n];
}
for (n=1; n<=characteristicNodeCount; n++) {
if ((inLevelDb <= nodelLevel[n-1]) && (inLevelDb > nodelLevel[n])) {

© ISO/IEC 2017 - All rights reserved
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Table AMD1.3 (continued)

}

re

w = (nodelLevel[n]- inLevelDb)/ (nodelLevel [n]-nodelLevel[n-1]);

return (w * nodeGain[n-1] + (1.0-w) * nodeGain[n]);

turn (nodeGain[characteristicNodeCount]) ;

comy
if]

ng
ng

g

9

rg

ressorIO nodesRight (inLevelDb) {
(inLevelDb < drcInputLoudnessTarget) {
[orintf ("ERROR!") ;

return (0.0);

deLevel [0] = drcInputlLoudnessTarget;
deGain[0] = 0.0;
r (n=1; n<=characteristicNodeCount; n++) {

nodeLevel[n] = nodelLevel[n-1] + nodeLevelDeltal[n];

r (n=1; n<=characteristicNodeCount; n++) {
if ((inLevelDb >= nodelLevel[n-1]) && (inLevelDb < nodelLevel[w])) {
w = (nodelevel[n]- inLevelDb)/ (nodelLevel [n]-nodelLevel{n>=1]) ;

return (w * nodeGain[n-1] + (1.0-w) * nodeGain[n]);

turn (nodeGain[characteristicNodeCount]) ;

Page
RepL

To rg
appli
6.4.8
(see

fram

29, 6.4.9
ice the first paragraph:

duce bitrate peaks, a so-called-node reservoir can be employed. The node reservoir can be only
ed in the default delay mode, where the DRC gain is applied with a delay of one DRC frame (see
. The node reservoir mechanism shifts nodes from the current frame into the subsequent frame
Figure 5). In order to keep'the decoding delay constant, it is not allowed to shift the first node of a
b since in default delay mode, the first node is needed to fully decode the previous frame. Thus, the

maximum number of nades that can be shifted to the subsequent frame is limited to nNodes-1 nodes.

With

To re
appli
6.4.8
from|

duce bitratepeaks, a so-called “node reservoir” can be employed. The node reservoir can be only
ed in the-default delay mode, where the DRC gain is applied with a delay of one DRC frame (see
. In(addition, the fullFrame flag shall be set to 0. The node reservoir mechanism shifts nodes
thé current frame into the subsequent frame (see Figure 5). In order to keep the decoding delay

cons
need

Carit; Ttis ot attowed toshift the first mode of a frame since i defautt detay mode; the firstmode s
ed to fully decode the previous frame. Thus, the maximum number of nodes that can be shifted to

the subsequent frame is limited to nNodes-1 nodes.
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Page 30, 6.4.10
Insert a new subclause after 6.4.10:
6.4.11 Dynamic equalization

6.4.11.1 Overview

Shaping filters are used to dynamically modify the audio signal spectrum as the DRC gain changes, i.e.

the Tilters provide a Kind of dynamic equalization. Figure AMDI.T shows the shaping Iilters 1or
domain processing that includes filters to cut and boost the low and high frequency range. The
coefficients are dynamically adapted depending on the final DRC gain value after interpolation.

Fime-
filter
f the

gain value is below 0 dB, the filters for cutting have a flat frequency response. In contrast, wheph the
gain value is above 0 dB, the filters for boosting have a flat frequency response. The{ilter coefficient

adaptation is controlled by the parameters for corner frequency and filter strength.

Dynamic Range (Control

T

Figure AMD1.1 — Bank of spectral shaping filters

Shaping filters are only applied for singlesband DRCs and if the DRC operates in the time domain.
They are ignored in the QMF domain. If"a*similar effect is desired for operation in the QMF dommain,
it is recommended to use a multi-band:DRC instead. Please note that the application of shaping fjlters
introduces a phase shift of the audio, signal. Hence, if the shaping filters of the channel groups differ, the
output channel groups may not bephase aligned anymore. Therefore, it is recommended to apply the

same shaping filter bank to all e¢hannel groups, unless the audio signal groups are uncorrelated.

Each filter has one adaptiye coefficient, which is dynamically computed based on the linear DR( gain
value gprc (after interpelation) as indicated by the formula for y1. The linear gain value is first wdrped

according to the pseudo code for warpGain() in Table AMD1.4.

Ywarped = warpGain (gDRC ) mOde)

X1 ) Iwarped = 0

. Iwarped .0
YVi=1X1+F (yl.bound —X1 ) g ’ <Ywarped < Ywarped,max
warped,max

Y1,bound ; else
with y1 bound as defined in Table AMD1.47 and Table AMD1.48, and

_ . ' ' s _1n32/20
gwarped,max - WarpGaln(«gDRC,max , cut ) with gDRC,max =10

The warping function is defined in Table AMD1.4 using the gain offset parameter gyffset as defined in

Table AMD1.49 and Table AMD1.50.
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Table AMD1.4 — Pseudo code of warpGain() function

warpGain (gDrc, mode) {
switch (mode) {
case ‘cut’: /* LF or HF cut filter */
if (gDrc <= 1.0) return (-1.0);
else return (gDrc-1)/(gDrc-1+gOffset);

case ‘hoost! - * TF or HE bhoost filter *

if (ghrc >= 1.0) return (-1.0);
else return (l-gDrc)/ (l+gDrc* (gOffset-1));

6.4.1]\1.2 Adaptation of shaping filters

All shaping filters are adapted at the first audio sample of each output audio franie and whenever the
DRC gain change compared to the previous adaptation exceeds the threshold according to the following
formpla:

qbs(gpre ~IpRrejast ) > 0-0001 gpreast

wherle gprc last is the DRC gain value when the shaping filters were last updated. On initialization, the
valug is set to gprg,last = 1.0.

6.4.11.3 Low-frequency shaping filters

Each|low-frequency filter is a first order IIR filter with real coefficients of the form:
1+ blz_l

HLF (Z) = —_1

1+a,z

The ¢oefficient x1 is defined depending@f’the radius, r, in Table AMD1.51 as

)‘1 =—r

The flilter coefficients for the\LF filters are assigned as shown in Table AMD1.5.

Table AMP1.5 — Assignment of filter coefficients for LF shaping filters

Filter type Filter coefficients
LF cut filter a1 =Xx1 b1=y1
LF boost filter a=y1 b1=x1
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6.4.11.4 High-frequency shaping filters

Each high-frequency filter is a second order IIR filter with real coefficients of the form:

2

1+b1271+b2Z7 1+a1 +az

H Z)= =
HF( ) gnorm1+a12_1+azz_2 Inorm 1+b1+b2

The corner frequency of the filter depends on the audio sample rate f; and the normalized corner

frequency fcnorm:

fec = fenormfs

The fixed coefficients for both, the HF cut and boost filter depend on the corner frequency fcnorh and
the pole/zero radius parameter r (see Table AMD1.52).

Xy =-2r cos(27rfc’norm )

X2=r2

Y2 =X

The filter coefficients for the HF filters are assigned as shewut in Table AMD1.6.

Table AMD1.6 — Assignment of filter coefficients for HF shape filters

Filter type Filter coefficients

HF cut filter ai =x1 as= X b1=y1 by =y»?

HF boost filter |a; =y1 ay=y; b1=x1 b =x2
Page 40, 6.6

Add new subclauses before 6¢6 and adjust the subsequent clause numbers accordingly:
6.6 Generation of DRC gain values at the decoder

In addition to dynamic DRC gains included in the uniDrcGain() payload, the DRC tool alternatively
allows to generate-time-varying DRC gain values at the decoder based on transmitted parametric
DRC configurations. The parametric DRC configurations are conveyed as an extension to the $tatic
uniDrcConfig() payload (see Table 50 and Table A.12).
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6.6.1 Overview

Parametric DRC payloads are transmitted in the uniDrcConfigExtension() payload. The following
logical blocks are available:

— drcCoefficientsParametricDrc()

— parametricDrclnstructions()

— QarametricDrclypeFeedForward()
— parametricDrcTypeLimiter()

Except for the drcCoefficientsParametricDrc() block, multiple instances of a logical block can appear in
the bjtstream. For the definition of a DRC set, a drcInstructionsUniDrc() block can refer to a DRE'gain set
definfed in drcCoefficientsUniDrc() and/or to a DRC gain set defined in drcCoefficientsPardmetricDrc().
If a frcCoefficientsUniDrc() and a drcCoefficientsParametricDrc() block for the samie drcLocation
are present, the first gainSetindex referring to drcCoefficientsParametricDrc() statts with an offset
of the gainSetCount defined in drcCoefficientsUniDrc(). There is no distinction, between parametric
DRCYq and DRCs based on dynamic gain values in the DRC selection process, because the selection is
basefl on the drcinstructionsUniDrc() blocks. Note that the specification (h-this subclause equally
holdg in the context of the extended payloads downmixInstructionsV1(};-drcCoefficientsUniDrcV1(),
drclrstructionsUniDrcV1() and loudnessinfoV1().

For garametric DRCs that require a make-up gain, the gainOffset field’ within drcInstructionsUniDrc()
is employed.

Detalled information on each logical block can be found in 6.6§2. Algorithmic details are specified in 6.6.3.
6.6.7 Description of logical blocks
6.6.72.1 drcCoefficientsParametricDrc()

A dreCoefficientsParametricDrc() block includes top-level fields for the definition of parametric
DRC [gain sets. The drcLocation field is réquired for finding the first gainSetindex referring to
drcCpefficientsParametricDrc() (see Table AMD1.53). The parametricDrcFrameSize field indicates
the processing frame size. The maximutdelay that can be incurred by any parametric DRC set in the
stream can be specified in bsParametricDelayMax. Parametric DRCs can be reset at the decoder by using
the resetParametricDrec field (e.g. in"streaming scenarios). A reset shall initialize all internal algorithmic
statef to their default value. parametricDrcGainSetCount signals the number of independent parametric
DRC fonfigurations in the bitstream.

Each|parametric DRC gain'set refers to a parametricDrclnstructions() block by a unique parametricDrcld.
sideChainConfigType defines the side-chain configuration of a parametric DRC gain set: For a value of
1, leyelEstimChannelMeightFormat defines whether a simple channel map (addChannel[]) or individual
chanpel weights{channelWeight[]) are provided for the definition of the side-chain input signal. For all
othef values, the Side-chain input signal is defined by the drcChannelGroup the parametric DRC gain set is
assigned towithin a drclnstructionsUniDrc() block. If a drcInstructionsUniDrc() block with downmixId=X
referp to @ DRC gain set with present but non-matching downmixId=Y, sideChainConfigType shall be set to
0. Ndte that for DRC sets with drcSetEffect “Duck other” and sideChainConfigType not equal to 1, the

side-chain signal 1s defined by the drcChannelGroup the ducking gain set1s assoclated with.

For normalization of the DRC side-chain input level, each parametric DRC gain set can define an
individual drcinputLoudness value. Alternatively, it can be selected from an applicable loudnessInfo()
structure. The applicable loudnessinfo() structure is selected according to 6.6 (Loudness
normalization), wherein the requested drcSetld shall be zero (audio-signal without DRC processing)
and the requested downmixId shall match the downmixId of the processed DRC set. Loudness values
matching the processed drcChannelGroup (or to a customized side-chain input signal) shall be preferred
if present (e.g. for MPEG-H 3D Audio).
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6.6.2.2 parametricDrcInstructions()

7(E)

The parametricDrcld field represents a unique identifier for each parametricDrcInstructions()

block. Each parametric DRC can define an individual DRC look-ahead delay if required. Note

that

for constant delay audio decoders, the definition of an application-specific maximum look-ahead

delay (parametricDrcLookAheadMax) for parametric DRCs is required. For such applications,

it is

recommended to include the bsParamtericDrcDelayMax parameter in the bitstream that specifies
a constant decoder delay that is large enough to cover the lookahead delay of any parametric

DRC o\,t ;ll th\, Otr\,alll- Dur;us th\, d\,\,udius }Jrub\,oo [<}§ dblay ohall b\, GP}J};\/d ‘\:U \—Ullll_}b
for any difference between parametricDrcLookAheadMax and parametricDrcLogk4
For parametricDrcLookAhead > parametricDrcLookAheadMax, the DRC tool _hall
parametricDrcLookAhead = parametricDrcLookAheadMax. Note that for simultaneously applied
sets, parametricDrcLookAheadMax should account for all parametric DRC instances in the chain.

The parametricDrcPresetld index can be used to efficiently select a suitable parametricDrcTypé
corresponding parametric DRC settings (see Table AMD1.62)

If parametricDrcPresetld is not present, parametricDrcType indicates the type of parametric DR(
shall be used. Dependent on the selected type, further payloads follow\in the bitstream that
configuring specific parameters of a DRC algorithm:

— parametricDrcType==0x0: Parameters defined by parametricDrcTypeFeedForward() block
6.6.3.1 for algorithmic details).

— parametricDrcType==0x1: Parameters defined by parameétricDrcTypeLimiter() block (see 6
for algorithmic details).

The parametricDrclnstructions() block can includevfuture extension payloads by definition of
parametricDrcType values. In the event that a parametricDrcType value is received that is not supp
by a decoder implementation, the DRC tool parser shall read and discard the bits (otherBit) a

sate
head.
set
DRC

and

that
hllow

(see

6.3.2

new
brted
f the

unknown parametricDrcType payload. The corresponding parametric DRC instance shall be disabled in

that case.
6.6.2.3 parametricDrcTypeFeedForward()

The parametricDrcTypeFeedForward() block represents parameters of a standard feed-for
DRC design. The levelEstimKWeightingType field indicates which filters shall be applied before
estimation. levelEstimIntegrationTime controls the integration time used for level estimatiq
multiples of parametricDréFrameSize. The gain-mapping curve of the parametric DRC can be eithg
by a drcCharacteristicindex according to ISO/IEC 23001-8 or by definition of individual curve segm
Note that parameters'such as maximum-boost or maximum-compress can be realized within thd
curve parameterization. Various gain-smoothing parameters can be customized if required. See 6
for further algorithmic details. Note that the presence of a peak limiter is strongly recommende
this parametric DRC design since it does not include means for generation of clipping prevention
for the intended target loudness. Note that a parametric DRC instance of type parametricDrcType
can also{be combined with a parametric DRC instance of type parametricDrcType=0x1 by usin
dependsOnDrcSet field (see D.2.8).

ward
level
n in
T set
ents.
DRC
6.3.1
d for
bains
=0x0
b the
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6.6.2.4 parametricDrcTypeLimiter()

The parametricDrcTypeLimiter() block represents parameters of a time domain peak limiter which
is designed to prevent clipping of the time domain output signal. The parametricLimThreshold field
indicates the limiting threshold. The parametricLimAttackTime and parametricLimReleaseTime
parameters control the gain smoothing behavior of the limiting algorithm. parametricLimAttackTime
is implicitly provided by the parametricDrcLookAhead field in the parametricDrcInstructions() block.
parametricLimReleaseTime can be explicitly conveyed by using the bsParametricLimReleaseTime field.

See G-632forfurther-algerithmic-detats—Note—that-the—parameters-of-parametricBrefypeimiter
shall[ not have any influence on the DRC pre-selection #8 according to 6.3.2.2.3. Vice versa, thé
limit¢rPeakTarget parameter does not control this peak limiter. Further note that gain manipulatiof as
outlihed in 6.4.6 is not permitted for parametricDrcType=0x1.

6.6.3 Algorithmic details
6.6.3.1 Parametric DRC of type PARAM_DRC_TYPE_FF

The parametric DRC of type PARAM_DRC_TYPE_FF (0x0) is a single-band feed-forward design. A block
diagifam is depicted in Figure AMD1.2.

look-ahead

delay audio out

A 4

audjo input

i
!
I
I
v

sidefchain input —, pre= 1 ) level —p gamn ALy gain

filtering estimation mapping smoothing

Figure AMD1.2 — Single-band feed-forward design of parametricDrcType==0x0

Dependent on levelEstimKWeightingType, the side:chain signal is filtered by two independent pre-
filters according to ITU-R BS.1770-4. Each filter can'be implemented by a second order section with the
folloyving transfer function:

ag Jralz*1 +azzf2

Note|that the filter coefficients according to ITU-R BS.1770-4 hold for a sampling rate of 48 kHz. Audio
decoflers that operate at other'sampling rates will require different coefficient values, which should be
chos¢n to provide the same frequency response that the specified filters provide at 48 kHz. For audio
decoflers that operate in.the sub-band domain, the filters shall be realized by appropriate sub-band
weighting. Note that parametricDrcFrameSize shall be a multiple of the sub-band sampling interval. If
the processing domain-is not deterministic at the encoder, parametricDrcFrameSize shall be configured
basegl on the sub-band sampling interval.

After| pre-filtering, the level is estimated either in the time domain or sub-band domain according to Table
AMDIL.7. Nete that the energy of multiple parametric DRC processing frames (parametricDrcFrameSize)
has tp belaé¢cumulated dependent on levelEstimIntegrationTime.

Tabte

d 1)1 O mne aomalin and ID-Dand dolnd
parametric DRC frame (parametricDrcType==0x0)

/* level estimation for time domain processing */
estimLevelTimeDomain
{
drcInputLoudnessTarget = -31;
/* accumulate energy + normalize */

levellLin = 0;

for (c=0; c<nChannels; c++) {
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Table AMD1.7 (continued)

for (t=0; t<levelEstimIntegrationTime; t++) {
levellLin += levelEstimChannelWeight[c] * pow(audioSamplelIn(c][t],2);

}

levellLin = levellLin / levelEstimIntegrationTime;

/* compute level */

if (levellLin < 1le-10) levellLin = 1le-10;
if (levelEstimKWeightingType == 2) { // pre-filter ON
levelDb -0.691 + 10*1logl0(levellin) + 3;

} else {
levelDb = 10*logl0O(levellin) + 3;

}

levelDb = levelDb - drcInputLoudness + drcInputLoudnessTarget;

return levelDb;
}
/* level estimation for sub-band domain processing. */
estimLevelSubbandDomain

{
drcInputLoudnessTarget = -31;

/* accumulate energy + normalize */
/* levelEstimIntegrationTimeSb is the numbex”of sub-band samples that fit into .. */

/* .. levelEstimIntegrationTime */
levellin = O;
for (c=0; c<nChannels; c++) {

for (s=0; s<nDecoderSubbands; &sht) {

for (m=0; m<levelEstimIngegrationTimeSb; m++) {
levellin += levelEstimChannelWeight[c] *
pow (abs{audioSampleSbInWeighted[c] [s] [m]),2);

}
levellLin = leyellin / (nDecoderSubbands * levelEstimIntegrationTimeSb) ;
/* compute, level */
if (levellidnn < le-10) levellLin = 1le-10;
if (levelEstimKWeightingType == 2) { // pre-filter ON
leVved Db -0.691 + 10*1logl0(levellin) + 3;

}4e+se
levelDb = 10*1logl0(levelLin) + 3;

}
levelDb = levelDb - drcInputLoudness + drcInputLoudnessTarget;

return levelDb;

}

Next, the estimated level is mapped to a gain value according to Table AMD1.8, which also includes
an initialization routine based on the received curve segments. An illustration of the curve
parameterization for 5 curve nodes is depicted in Figure AMD1.6.
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Table AMD1.8 —Gain mapping for one parametric DRC frame (parametricDrcType==0x0)

mapLevelToGain

{
/* initialization (only first frame) */
initNodeLevel () ;

/* determination of segment */

for(c=0: c<nodeCount - c++) {

if (levelDb <= nodelLevel[c]) {

break;

}
/* gain mapping */
if (¢ == 0) {

gainDb = nodeGain[c];

} else if (¢ == nodeCount) {
gainDb = nodeGain[c-1] - levelDb + nodelevel[c-1];
} else {

gainDb = nodeGain[c] +
(levelDb - nodelLevel[c]) /

(nodelevel[c-1] - nodelevel[c]) *
(nodeGain[c-1] - nodeGain(c]):;
}
return gainDb;
}
initfNodeLevel
{
/* initialization (only for drcCurveDefinitionType==1) */

for (c=0; c<nodeCount; c++) {
if (¢ == 0) {

nodeLevel[c] = nodeLevellInitial;
}
else {
nodeLevel [c] = node€level [c-1] + nodelLevelDeltalc];

}

return nodelevel;

}

Next| temporal‘smoothing is applied to the gains of consecutive parametric DRC frames. A pseudo-
function of the’gain smoothing is listed in Table AMD1.9.
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Table AMD1.9 —Gain smoothing for one parametric DRC frame (parametricDrcType==0x0)

smoothGain (gainDb, gainSmoothDbPrevious,

levelDb, levelSmoothDbPrevious)

/* initialization (only first frame) */
initSmoothingParameters() ;

*x _got anhn *

levelDelta = levelDb-levelSmoothDbPrevious;
if (gainDb < gainSmoothDbPrevious) ({
/* attack */
if (levelDelta > gainSmoothAttackThreshold) {
alpha = alphaAttackFast;
} else {
alpha = alphaAttackSlow;
}
} else {
/* release */
if (levelDelta < -gainSmoothReleaseThreshold) {
alpha = alphaReleaseFast;
} else {

alpha = alphaReleaseSlow;

/* smooth gain and level */

if (gainDb < gainSmoothDbPrevious {) HoldCounter == 0) {
levelSmoothDb = (l-alpha) * lewvelSmoothDbPrevious + alpha * levelDb;
gainSmoothDb = (l-alpha) * galinSmoothDbPrevious + alpha * gainDb;

/* holdCounter */
if (holdCounter > 0) {
holdCounter = holdCounter - 1;
}
if (gainDb < gadnSmoothDb) {
holdCounter== holdOffCount;
}
return.{(gainSmoothDb, levelSmoothDDb) ;
}
initSmggthingParameters
{
alphaAttackFast = 1 - exp(-1.0 * parametricDrcFrameSize /
(gainSmoothAttackTimeFast * fs * 0.001));

alphaReleaserast = 1 = eXp(—-1.0U parametriclrCrrameslze

( (gainSmoothReleaseTimeFast * fs * 0.001));

alphaAttackSlow = 1 - exp(-1.0 * parametricDrcFrameSize /
(gainSmoothAttackTimeSlow * fs * 0.001));

1 - exp(-1.0 * parametricDrcFrameSize /
(gainSmoothReleaseTimeSlow * fs * 0.001));

holdOffCount = floor (gainSmoothHoldOff * 0.0053 * fs / parametricDrcFrameSize) ;

levelSmoothDbPrevious = -135;

alphaReleaseSlow
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Table AMD1.9 (continued)

}

gainSmoothDbPrevious = 0;
holdCounter = 0;

Finally, the smoothed gains are interpolated and applied to the audio signal in the time domain or
sub-band domain according to Table AMD1.10. Note that gain modifications as outlined in 6.4.6 can be

equa

Iy qpp]ipd ta parametric DRC gninc sets that were gpnm‘:\fnd with parametricDrcType=0x0

para
gaing
gaing
and |

Tal

metricDrcLookAhead indicates the delay that shall be applied to the audio signal before the computed

are applied. The delay can be used to compensate for delay that is introduced to the computed
by level estimation (levelEstimIntegrationTime), gain smoothing (e.g. gainSmoothAttackTimeFast)
near interpolation during gain application.

ble AMD1.10 — Gain application for time domain and sub-band domain processing for one
DRC frame (parametricDrcType==0x0)

appll

vGainTimeDomain (audioSampleIn, gainSmoothDb, gainSmoothPrevious)

if (parametricDrcLookAheadPresent == 1) {
drcLookAheadSamples = parametricDrcLookAhead * 0.001 * [£f5;
}
else {
drcLookAheadSamples = parametricDrcLookAheadDefault * 0.001 * fs;

}
delayAudio (audioFrame, drcLookAheadSamples) ;
numDrcSubframes = drcFrameSize/parametricDr¢FrameSize;
for (dsf=0; dsf<numDrcSubframes; dsf++)
{

gainInDb = gainSmoothDb[dsf];

gainInLin = tolinearParametri¢cDrc (gainInDb) ;

gainInDiff = gainInlLin - gainSmoothPrevious;

for (t=0; t<parametricDrcFrameSize; t++)

{

audioSampleOut [def*parametricDrcFrameSize + t] =
audioSampleImdsf*parametricDrcFrameSize + t] *
( gainSmodbthPrevious + (t + 1) / parametricDrcFrameSize * gainInDiff );

}

gainSmoothiPrevious = gainInLin;
}

return\{audioSampleOut, gainSmoothPrevious) ;

appllyGaingubbandDomain (audioSampleSbIn, gainSmoothDb, gainSmoothPrevious)
{
if (parametricDrcLookAheadPresent == 1) {
drcLookAheadSamples = parametricDrcLookAhead * 0.001 * fs;
}
else {
drcLookAheadSamples = parametricDrcLookAheadDefault * 0.001 * fs;
}
L = drcFrameSize/drcFrameSizeSb; /* downsampling factor (hopsize) */
delayAudioSb (audioFrameSb, floor (drcLookAheadSamples/L)) ;
cnt = 0;
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Table AMD1.10 (continued)

m = 0;
numDrcSubframes = drcFrameSize/parametricDrcFrameSize;
for (dsf=0; dsf<numDrcSubframes; dsf++)
{
gainInDb = gainSmoothDb[dsf];

gainInLin = tolLinearParametricDrc (gainInDDb) ;

gainInDiff = gainInlLin - gainSmoothPrevious;
for (t=0; t<parametricDrcFrameSize; t++)
{
if (cnt == L-1)
{
for (s=0; s<nDecoderSubbands; s++)

{

}

return (audioSampleSbOut, gainSmoothPrevious);
}
toLinearParametricDrc (gainDb) {
EFFECT BIT CLIPPING = 0x0100 /* drcSetEffect 9 (Clip.Prev.)
EFFECT BIT FADE 0x02007 /* drcSetEffect 10 (Fade) */
EFFECT BITS DUCKING

gainRatio = 1.0;

if (((drcSetEffect & EFFECT BITS DUCKING) == 0) &&
(drcSetEffect ()= EFFECT BIT FADE) &&
(drcSetEffect != EFFECT BIT CLIPPING)) ({

if (gainDb < 0.0) {
gdinRatio *= compress;

}

edse {

gainRatio *= boost;

if (gainScalingPresent) {

audioSampleSbOut[s] [m] = audioSampleSbIn[s] [m] *
( gainSmoothPrevious + (t + 1) / parametricDrcFrameSize * gainInDiff
}
m++;
cnt = -1;
}
cnt++;
}
gainSmoothPrevious = gainInlLin;

*/

0x0400 | 0x0800; /* drcSetEffect 11 or 12 (Ducking) */

if (gainDb < 0.0) {
gainRatio *= attenuationScaling;

}
else {

gainRatio *= amplificationScaling;

if (duckingScalingPresent && (drcSetEffect & EFFECT BITS DUCKING))

gainRatio *= duckingScaling;
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Table AMD1.10 (continued)

}
gainLin = pow (2.0, gainRatio * gainDb / 6.0);
if (gainOffsetPresent) {
gainLin *= pow (2.0, gainOffset / 6.0);
}

return (gainLin);

6.6.3.2 Parametric DRC of type PARAM_DRC_TYPE_LIM

The parametric DRC of type PARAM_DRC_TYPE_LIM (0x1) is a time domain peak limiter.design, which
is fule specified in Annex G. For audio decoders that operate in the sub-band domainy PARAM_DRC_
TYPH_LIM should be only configured for application at the end of the signal path where time domain
procg¢ssing is possible. A block diagram is depicted in Figure AMD1.3.

look-ahead

audio input delay audio out

i
!
I
I
v

sidelchain input — peak level || running | gain A gain

detection maximum computing smoothing

Figure AMD1.3 — Time domain peak limiter design of parametricDrcType==0x1

If not explicitly conveyed in the bitstream, the limiting algorithm will use the following default
parameters (see also Table AMD1.78):

— parametricLimThreshold = -1 dBFS
— parametricLimAttackTime = 5 ms
— parametricLimReleaseTime = 50 ms
6.7 Lioudness equalization supprt

The loudEqInstructions() payload provides support for loudness equalization, also known as loudness
compensation, which aims to compensate the effect of the playback level on the tonal balance. The
loudEqInstructions() repurpose DRC gain sequences to convey the dynamic acoustic level of spectral
ranges. Although not described here because it is out of scope, these levels can for instance be used to
control dynamicloudness equalization filters.

The loudEqSétid is a unique ID for each loudness equalization (LEQ) set. Each LEQ set declares to
which combinations of downmixld and drcSetld it can be applied. Not more than one LEQ set can be
declqred for a given combination of downmixId and drcSetld. Each LEQ set declares one or more DRC
gain geéquences it depends on. For each of the gain sequences, the DRC characteristic that was used at

the encoder side, the frequency range that should be equalized based on the sequence, a scaling factor,
and offset are declared. The time-varying loudness information to control LEQ filters may be derived
by applying the inverse DRC characteristic and using the loudness information of the corresponding
loudnessinfo() payload. If the inverse characteristic is applied before the interpolation, linear
interpolation should be used, i.e. the slope information should be ignored for sequences represented in
spline format. The scaling factor and offset are applied in this order after the inverse DRC characteristic
in the dB domain. An example LEQ system is discussed in D.2.10.
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6.8 Equalization tool
6.8.1 Overview

The equalization (EQ) tool provides EQ filters that are applied to EQ channel groups. The set of EQ
filters applied to all EQ channel groups is called “EQ set”. EQ can be applied in the time domain or the
sub-band domain, for instance, in the QMF domain of an audio decoder. A time-domain EQ filter for a
channel group is called a “filter cascade” because it is composed of a cascade of filter blocks, where each

block contains ane or more filter elements that work in pnml]pl as shown in Figure AMD1 4

gain gain
filter phase filter phase
element alignment element alignment )
all channels 0 for block 0 for block gain
in EQ group phase
. e : . alignment | >
gain * ° gain ° across
d
filter phase filter phase CA5caces
element alignment element alignment
N-1 for block M-1 for block, 1)
=
filter block 0 filter block B-1 o X4

Figure AMD1.4 — Generic EQ filter cascade structure

EQ can be applied before and/or after a downmix. A bitstreanmyfield controls whether phase alignment
is applied. If the field is set, the EQ filter cascades are phase aligned across EQ channel groups to avoid
undesired phase effects. In the sub-band domain, the EQ effect is obtained by applying sub-band pains
to channel groups of the audio signal.

If EQ is applied together with DRC, the DRC gain séquences shall be time aligned with the equdlized
audio signal.

The EQ parameters are conveyed by the payloads, eqCoefficients() and eqlnstructions() as describjed in
the following.

6.8.2 EQ payloads
6.8.2.1 Overview
The EQ payloads are transmitted in the uniDrcConfigExtension() payload. They consist of two parts:
— eqCoefficients() including the EQ filter parameters;

— eqlnstructions(), each including an EQ set to achieve a certain effect.

The loudness.ififormation for EQ processed audio is reflected in the loudnessinfoV1() payload.

6.8.2/2 eqCoefficients() payload

The’eqCoefficients() payload in Table AMD1.35 defines all available filter elements and filter bllocks.
Filter elements can be conveyed in three different formats:

— Pole/zero
— FIR coefficients
— Sub-band gains

The two time-domain formats, pole/zero and FIR coefficients, are mutually exclusive, i.e. only one
of them can be used. Sub-band gains can be specified per band or using a spline representation. The
different filter elements are indexed. The filter blocks are composed of one ore more filter elements
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referred to by an index and an optional filter element gain factor. The available filter blocks can be
referenced by the eqlnstructions() payload by index.

6.8.2.3 eqlnstructions() payload

The eqlnstructions() payload in Table AMD1.38 contains metadata to generate a complete EQ filter set
for all EQ channel groups. For each channel group, a filter cascade is composed of one or more filter
blocks that are defined in the eqCoefficients() payload and a cascade gain factor. Phase alignment flags
indicate whether ph;mp nlignmpn‘r is active for two or more channel groups

The EQ set is externally referred to by an ID specified in the eqSetld field. The downmixId and
addifionalDownmixIds indicate which downmixes the EQ set can be applied to. The eqApplyToDowfimix
flag ¢ontrols whether the EQ is applied before or after a downmix. A second EQ set may be required,
depehding on the dependsOnEqSet field. The second EQ set shall be located at the opposite side of the
downmix block. The EQ set cannot be applied without a second EQ set if the noIndependtEqUse flag is
set. ne of multiple DRC sets specified by an ID shall be applied. Note that a drcSetld of Q-indicates that
applying no DRC is a permitted option.

If the¢ dependsOnEqSet field in an eqlnstructions() payload has a value of 1, the quxillary information
of the payload describes the combined EQ including the dependent one. For+the combined EQ, the
auxilfary information of the dependent eqlnstructions() is ignored. The auxillary information includes
(additional)downmixID, (additional)drcSetld, and eqPurpose.

The ¢qTransitionDuration indicates the duration of the crossfade between the output of the previous EQ
set and the current EQ set when the EQ changes mid-stream. The defatlt value for eqTransitionDuration
is 0.05 s.

6.8.2.4 LoudnessInfo payload for EQ

The JoudnessInfoV1() payload is identical with the léudnessinfo() payload except for the additional
eqSetld field that indicates which EQ set is active. The loudnessInfoV1() payload is transmitted in the
loudpessinfoSetExtension() payload.

6.8.3 EQ filter elements
6.8.3.1 Supported filter elements in pole/zero format

A filtpr element has the following generic pole/zero form in the complex z-domain:

M

H(l—cmz_l)

_ m-1
element,PZ (Z) = YJelement K/2

E(l—dkz_l)z

The gain coefficient gelement is a real value. The class of filters that can be used as a filter element has
several constraints.

Cons}raints for all the poles, assuming a pole has a radius, r, and angle, 6 (di = re/9):

— Kisevenor zero.
— All poles are inside the unit circle (|r|<1).

— For each pole, there is a second pole at the same location.

— Ifacomplex poleis present, the conjugate complex pole shall be presentas well (if 0 #nr : re jo ,re_je
are present).

Constraints for all the zeros, assuming a zero has a radius, r, and angle, 6 (¢, = ref9):

— Mis even or zero.
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— An even number of real zeros with |r|==1 can be present.

. . . 1
— Eachreal zero with |r| # 1 is part of a pair of zeros at r,—.
r

. : o 01 a1
— Each generic zero is part of a quadruple of zeros at re/® ,re % =0 Z¢=J0.
r r

7(E)

The constraints for the poles ensure that the filter is stable and that an all-pass filter with the same

phase response can be created. The constraints for the zeros ensure that the corresponding FIR

ilter

has linear phase and a constant integer delay when measured in units of a sample interval. Please
that further restrictions according to Table AMD1.11 apply to filter elements for which an all-pass
shall be created to achieve phase alignment.

6.8.3.2 Supported filter elements in FIR coefficient format

In general, a filter element in FIR coefficient format can be any symmetrical FIR\filter (symmet
anti-symmetric). Taking advantage of the symmetry, only the first half of the coéfficients is transm
An FIR filter can only be used, if it is not considered in any phase alignment'as described in 6.8.
Therefore, it can only be used in filter blocks that have only a single filter élement and if the filter
is not part of a filter cascade with phase alignment.

6.8.3.3 Supported filter elements in sub-band gain format

Sub-band gains represent the spectral shape of the EQ filter\The gains are applied to the sub-
signals, typically in the QMF domain of an audio decoder.

6.8.4 EQ set selection

Conceptually, the EQ set selection has lower priority than the DRC set selection. Therefore, the
set selection is processed first and if there are-still different EQ sets during the final selection
the EQ set is selected, which is appropriate €6rthe requested EQ purpose. If there is no EQ re
from the host, a default EQ is requested. DRCs that are automatically applied, such as for ducki
fading, are not affected by the EQ selectioh.”A mid-stream change of the EQ payload does not triggs

note
filter

fic or
tted.
b.1.2.
block

band

DRC
step,
uest
hg or
r the

selection process, i.e. the selected EQ.setID continues to be valid but an EQ crossfade may be needed if

the corresponding EQ filter parameters have changed.
The selected EQ set may have a dependent EQ set that shall be applied as well.
6.8.5 Application of EQ set

The selected EQ sets are applied to EQ channel groups of the audio signal before and/or afte
downmix. Figure AMD1.5 shows an example processing chain with EQ and DRC. If a DRC set is ap
at the same location before or after the downmix, the EQ set shall be applied before the DRC set. P
note that the chahnel grouping for EQ and DRC is independent.

r the
plied
lease

EQ DRC downmix EQ DRC
metadata metadata metadata metadata metadata
F==========1 F==========2 1 1 F=========" r=-=-=======7°
| | I ! 1 1 | | :
| 1 Il ! 1 1 I l
1 Channel ! 1 ' 1 1 1 1 i
v (object) \/ v \J v v v v v
group
pre pre post post
£Q BRE £Q BRE
1 1 1 1
channels )
(objects) | channel Channel D(;lwrrllrrlmlx, Channel Channel
=P (object) oo (object) oo C( ?). i) oo (object) oo (object) =
grouping re-grouping groodleaicng re-grouping ungrouping
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-9 EQ =P = DRC P = EQ =P = DRC P
K L M N
Figure AMD1.5 — Example overview of processing chain with EQ, DRC, and downmix
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If the EQ payload changes or a different EQ is selected mid-stream, the outputs of the previous EQ
processing and current EQ processing are cross-faded for the specified duration according to the
bsTransitionDuration field using a linear cross-fade characteristic.

6.8.5.1 Time domain EQ
6.8.5.1.1 Decoding of filter element parameters

6.8.5.1.1.1 Decoding of z-domain poles and zeros

Due to the filter element constraints, only a fraction of the actual pole and zero locations needs to
be transmitted. The remaining ones are recovered by the decoder according to Table AMD1.11~and
Tablg AMD1.12. Therefore, it is sufficient to transmit zeros and poles in the range of r = [0,1] and"0 =
[0,7]jonly.

Table AMD1.11 — Transmitted and decoded pole locations (n<{0,1})

Transmitted pole; Decoded poles
associated bitstream count field
Real|pole: reif, (r<1, 6 == nm); Real double pole: reib, rei®
realfoleCount
Complex pole : reif, (r<1,0 # nr ); Double conjugate pole pair re/b, rei6, re-i6, re-jé
complexPoleCount

Table AMD1.12 — Transmitted and decoded zero'locations (n<{0,1})

Transmitted zero; Decoded zero(s)
associated bitstream count field

Gendric zero: ref9, (any r, any 6);

. , 1 9 1
geneficZeroCount Two conjugate zero pairs: rej6, reJo, —ejg , —e
r r

_]9

Realfzero (for restricted use)a: Real zero: re/o
rej@] r==1,0== nr[);
real4eroRadiusOneCount

Realzerob: reif, (r<1, 6 == nm); 1 4
real4eroCount Inverse zero pair: re/o, —e/
r

a  (nly permitted if used in filter blocks that contain only a single filter element and if these filter blocks are not subject
to cagcade phase alignment.

b Hor each real zero with 6 =="0, multiply the linear filter element gain factor by -1 to compensate for the phase inversion.

The nfadius, r; of a polelor zero is decoded according to Table AMD1.95 and by computing the radius from
p usihg r=1 - p. The-p values of Table AMD1.95 can be generated using the result for rquant_offs of the
pseuglo code in Table AMD1.13.

Table AMD1.13 — Pseudo code to generate the zero/pole radius decoding table

r quany step min = 0.2;

for TN=0; K128, nrt) {

tmp[n]=1.0/(0.025* (127-n)) ;
}
for (n=0; n<128; n++) {

r_quant_step[n] = tmp[n] + r_quant_step_min - tmp[l];
}
sumlevel [0] = r quant step([0];
for (n=1; n<128; n++) {

sumlevel [n] = sumlevel[n-1] + r quant step[n];
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Table AMD1.13 (continued)

for (n=0; n<128; n++) {
r quant[n] = 1 - pow(10.0, -0.05*sumlevel[n]);
r quant offs[n] = pow(10.0, -0.05*sumlevel([n]);

}

The angle 0 of a pole or Zero is decoded accordmg to Table AMD1.96 and by computmg the angle 0 by

For real poles Or Zeros, the angle is determlned by the assoc1ated Slgl’l f1eld f the 51gn is 1, the an|
0 = m, otherwise, 6 = 0.

Table AMD1.14 — Pseudo code to generate the pole/zero angle decoding-table

for (n=0; n<l12; n++) { /* 12 steps per octave */
octave([n] = pow (2.0, -n/12.0);
}
for (k=0; k<11l; k++) {
for (n=0; n<l2; n++) {
tmp[k*12 + n] = octave[n] * pow(2.0, -k);

}
tmp[127] = 0.0;
for (i=0; i<127; i++) {

angle quant = tmp[127-1];

}

Once all poles and zeros are decoded, a corresponding filter is created. It is recommended that each pair
of poles and pair of zeros are grouped and.infplemented using a second-order section. The remajining
zeros are implemented by an FIR filter. Incdetail, the recommended steps are:

a) The pole that is closest to the unif'circle should be paired with the zero that is closest to it ipn the
z-plane where the radius of zexgs with r > 1 is replaced by the inverse radius 1/r for the distance
calculation.

b) Rule (1) should be repeatedly applied until all the poles have been paired with zeros.

c) The resulting second-order sections should be ordered according to decreasing closeness of poles
to the unit circle.

d) The remaiping zeros are processed using an FIR filter.
6.8.5.1.1.2.Decoding of FIR coefficients

The FIR ¢oefficients are decoded according to Table AMD1.93. Since only the first half of the coeffidients
is transmitted, the second halfis generated according to Table AMD1.15.

Table AMD1.15 — Pseudo code to generate the FIR filter coefficients

for (i=0; i<firFilterOrder/2+1; i++) {
firCoef[i1] = decodeFirCoef (bsFirCoefficient[i]);
}
for (i=0; i< (firFilterOrder+1)/2; i++) {
if (firSymmetry==1) {

firCoef [firFilterOrder-i] = - firCoef[i];
} else {
firCoef [firFilterOrder-i] = firCoef[i];
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Table AMD1.15 (continued)

}
if ((firSymmetry==1) && ((firFilterOrder & 1)==0)) {
firCoef [firFilterOrder/2] = 0.0;

6.8.5.1.2 Phase alignment of time-domain filter

All-ppss filters are employed to achieve phase alignment. Phase alignment is always necessary for all
filterlelements in each filter block. Phase alignment shall also be done at the output of filter cas¢ades if
the cprresponding phase alignment flag is set.

For phase alignment on a filter block level, the phase response of each filter element.in‘the block is
matched by an all-pass filter. For filter elements in pole/zero format that have more poles than zeros
(K > M), a delay of P = (K — M)/2 shall be added to the filter element so that phase-matching can be
achidved as described below. The matching all-pass filter is then inserted after all{filter elements except
the opes with the matching phase response.

The phase alignment at the filter cascade level is controlled by the phase-alignment flags. For phase
alignment at this level, the phase response of each cascade shall be matched by a corresponding cascade
of filter blocks with all-pass filters that match the phase response ofthe corresponding filter elements.
Each|all-pass cascade shall then be inserted after all cascades except'the one with the matching phase
respgnse.

Identjical all-pass filters that appear in all parallel paths at the filter block or cascade filter level shall be
eliminated. To minimize delay, the aggregated all-pass d€lays as indicated by L in all parallel paths shall
be reduced by the same amount until at least one path-has zero delay. Similarly, the delay added to filter
elemgnts with K> M shall be reduced as much as possible.

The ll-pass with matching phase response of a filter element is derived from the poles and zeros of a
filter] element in pole/zero format as follows(CIn mathematical terms, the transfer function of the all-
pass ffilter with a magnitude response of unity can be written as:

K/2

k/2 H(l—z_l/d;)
Hallpass,PZ (Z) :H(_d; ) kK:/lz ZﬁL
k=1 H(l—dkz_l)
k=1

The phase response of a)basic EQ filter is matched by the all-pass filter when:

— HKach single pale’of the all-pass filter corresponds to a pair of poles of the filter element. Both poles
dre at the-S§ame location.

— Theloecation of the zeros of the all-pass filter are given by the inverse conjugate complex pole location
of the-all-pass filter.

— The delay of L = (M- K)/2 samples is necessary if the filter element has more zeros than poles
(M >K).

If the filter element has FIR coefficient format, phase alignment is not supported for that element.
6.8.5.2 Sub-band domain EQ
6.8.5.2.1 Decoding of sub-band gains

Sub-band gains shall be provided that cover the entire audio spectrum. Depending on the sub-band
representation of the rendering system, the sub-band gains may need to be interpolated and resampled
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using the applicable sub-band center frequencies. A number of specific sub-band formats are supported,
for instance, some common QMF configurations. The sub-band gain values shall be present for each band
in ascending (frequency) order or the spectral gain function shall be given by a spline representation as
indicated by the eqSubbandGainRepresentation field.

If eqSubbandGainRepresentation == 0, the sub-band gains are decoded according to Table AMD1.91. They
are applied to the sub-bands of the audio codec, usually the QMF domain starting with the first gain for
the sub-band with the lowest center frequency.

If eqSubbandGainRepresentation == 1, the sub-band EQ gains are represented in a spline “format.
Table AMD1.16 contains pseudo code for the spline interpolation of the gains. The interpolatienis|done
in the dB domain and the gain values are converted to linear values before they are applied |to thg sub-
band signals. The spline nodes are located on a sparse grid with approximately a third getave freqyency
resolution. The sub-band EQ gains are calculated by evaluating the spline at the center frequercy of
each sub-band.

Table AMD1.16 — Pseudo code for decoding and spline interpolation to produce an EQ sub-band
gain vector gEqSubband[b] for the b-th sub-band

egNodeCountMax = 33;
egNodeIndexMax = egNodeCountMax - 1;
sEgNode [0] = decodeEgSlope (egSlopeCode[0]) ;
gEgNode [0] = decodeEgInitialGain (egGainInitialCode) ;
egNodeFreqlIndex[0] = 0;
egNodeFreq[0] = decodeEgNodeFreq(egNodeFregIndex {0y ;
for (n=1; n<nEgNodes; n++) {
sEgqNode [n] = decodeEgSlope (egSlopeCode [n] )~
gEgNode [n] = gEgNode[n-1] + decodeEgGaiytDelta (egGainDeltaCode[n])
fEgDelta[n] = decodeEgFregDelta (egFregbDeltaCode[n]) ;
egNodeFreglndex[n] = egNodeFreqindex|[n-1] + fEgDeltal[n];
egNodeFreg[n] = decodeEgNodeFré&qg (egqNodeFregIndex[n]) ;
}
if ((egNodeFreqg[nEgNodes-1] <<audioSampleFreq/2.0) &&
(egNodeFnegIndex [nEgNodes-1] < egNodeIndexMax)) {
sEgNode [nEgNodes] = Q%
gEgNode [nEgNodes,] .=~ gEgNode [nEgNodes-11];
fEgDelta[nEgNofeg] = egNodelIndexMax - egNodeFreqgIndex[nEgNodes-1];
egNodeFreqglndex [nEgqNodes] = egNodeIndexMax;
egNodeFreg\[nEqgqNodes] = decodeEgNodeFreq(egqNodeFregIndex [nEgNodes]) ;
nEgNod€s y¥= 1;

for (m=07 n<nEgNodes-1; n++) {
for (b=0; b<egSubbandGainCount; b++) {
fSub = max (fCenter[b], egNodeFreqg[0]);
fSub = min (£Sub, egNodeFreq[nEgNodes-1]);

if ((fSub >= egNodeFreqg[n]) && (fSub <= egNodeFreq[n+1])) {
warpedDeltaFreq = warpFregDelta (fSub, egNodeFreqgIndex[n]);
gEgSubbandDb [b] = interpolateEqgGain (fEgDelta[n+1l], gEgNode[n], gEgNode[n+1],
sEgNode [n], sEgNode[n+l], warpedDeltaFreq);
gEgSubband[b] = pow (2.0, gEgSubbandDb[b] / 6.0);
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Table AMD1.17 — Specifications of parameters and functions used in Table AMD1.16

reffurn((log(fSubband)/log(nodeFrequency[0]) - 1) /

stepRatio - eqNodeFreqlndex);

Parameter/function Description

audioSampleFreq Sample rate of audio
signal in Hz.

fCenter[b] Center frequency of b-th
sub-band in Hz.

fLo = 7ﬂ; Common paramnfnrc

fHi 524000;

eqNddeCountMax = 33;

stepRatio = (log(fHi) / log(fLo) - 1) / (eqNodeCountMax -1);

decodeEqNodeFreq(eqNodeFreqindex) {

refflurn(pow(fLo, 1 + eqNodeFreqindex * stepRatio));
}
warpFreqDelta(fSubband, eqNodeFreqindex) {

}

interjpolateEqGain() See Table AMD1.18.
decofdeEqSlope() See Table AMD1.98.
decofeEqInitialGain() See Table AMD1.100.
decodeEqGainDelta() See Table AMD1.101.
decodeEqFreqDelta() See Table AMD1.99.

Table AMD1.18 — Interpolation of sub-band EQ gains for one spline segment

intgrpolateEgGain (bandStep, gain0O, gainl, slopgl,)slopel, f)

float k1, k2, a, b, c, d;

float nodesPerOctaveCount = 3.128;

float gainlLeft = gainO;

float gainRight = gainl;

float slopeleft = slopel / nodesPerOctaveCount;
float slopeRight = slopel /“ur0desPerOctaveCount;
float bandStepInv = 1.0./ y(float)bandStep;

float bandStepInv2 = kandStepInv * bandStepInv;
k1l = (gainRight -egainlLeft) * bandStepInv2;

k2 = slopeRightr#\Nslopeleft;

a = bandStepInv * (bandStepInv * k2 - 2.0 * kl);
b = 3.0 *_%&I\*- bandStepInv * (k2 + slopeleft);

c = slopeheft;

d = gednleft;

resolt = (((a* £ +b ) *f +c ) * £ ) + d;

return result;

}

If sub-band gains are not available but the EQ set is applied to the sub-band domain, the sub-band
gains are computed from the time-domain filter elements at the sub-band center frequencies
w = w¢ (bandIndex) in radians.
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The magnitude response of a single zero is:

0.5

Herom (ej‘" )‘ =[1+r2 —2rcos(co—0)}

The magnitude response of a single pole is:

|H.m1,,z, (ejw\|=|—1+r2 —2rcos(m—0ﬂ_0'5
PR T

Hence, the magnitude of a filter element in pole/zero format is determined by:

K
j j
Hzero,m (e] )‘ H‘Hpole,k (e] )‘
k=1

M
Jjo | —
Helement, PZ (6 )‘ = Yelement H
m=1

For the FIR coefficient format, the magnitude response of the filter element can‘be computed as shown

in Table AMD1.19, assuming that the impulse response is denoted by h(n).
Table AMD1.19 — Magnitude response of FIRfilter

FIR | Order M Sym- Magnitude response |He[ement(ejw)| Coefficients
type metry
1 Even Even /2
a(0)=h 2
Yelement Z})a(m)cos(ma)) - 5
m=
3 Even 0dd M/2 a(m)=2h M—m me LM
. 2 2
YJelement Z Ot(m)sm(ma))
m=1
2 0dd Even (M+1)/2 ) 2 (M+1)
Yelement Z ﬁ(M)Cos[(m—Eja)J B(m)= ——m|
= M+1
4 0dd 0dd D12 m{l' +}
. 1 2
I elément Z ﬂ(M)Sln[(m—Eja)J
m=1

The magnitude response of a filter cascade with B filter blocks where each block has E(b) filter elen
is therefore:

: B [E(b) .
H cascade (e]a) )‘ = Ycascade H{ Z Helement,e,b (e]w )‘]

b=1| e=1

The-transmission of time-domain EQ filters only is sufficient to also cover sub-band EQ. Howey
only ‘sub-band gains are transmitted without specifying the time-domain EQ filters, Table AM]]

hents

er, if
1.20

should be used to determine the applicable EQ. Please note that time-domain filters shall be speciffied if

the EQ 1s to be applied 1n the time-domain.
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Table AMD1.20 — Conversion of EQ filter formats

Transmitted EQ formats Domain where EQ is Conversion
applied
Time domain and sub-band Sub-band Compute sub-band gains from time-domain filters
domain if EQ sub-band resolution does not match and sub-
band gains are not available in spline format.
Time domain Sub-band Compute sub-band gains from time-domain filters.
Sub-band Sub-band If the EQ gains are not given in spline format, res-
ample using linear interpolation in dB domain, if;
necessary.
Sub-band Time-domain EQ cannot be applied.
6.9 Jomplexity management
A DRC tool decoder implementation should determine or include a value L¢totunax for the absolute
total[complexity level permitted for processing. Based on that value, the DRE tool does not permit
configurations that exceed the complexity limit based on the complexityestimation. Therefore, a

configuration can only be applied if the following condition is met:

[a—

The
and 4
mini

Itis 1
EQ s¢

g2 (CDRC,tot + CEQ,tot) < L¢tot,max

lefinitions of Cprctot and Cgq tot are given in the following subclauses. Application standards
ludio coding standards that include this specification may require that L¢tot,max €xceeds a given
mum value.

ecommended that the DRC tool decoder disables all DRC sets with log2(Cprc,tot) > L¢ tot,max and all
ts with log2(CgQ,tot) > L tot,max before the DREselection process. The combined complexity of DRC

and EQ can be evaluated after the DRC selection process. If it exceeds the permitted complexity, the EQ

shou

d be disabled, unless the requireskQ field-ofthe DRC has a value of 1. If the complexity still exceeds

the limit, the primary DRC should be disabledand the DRC selection process should be reiterated.

6.9.1

The 1
base

DRC and downmixing complexity estimation

otal complexity Cprc,tot for DRE processing and downmixing is estimated in the DRC tool decoder
l on the drcSetComplexitylievel field value L¢prc in the drclnstructionsUniDrcV1() payloads and

the downmix matrix, if applied.

o

3 NBase NTarget

L¢ prC,m
Nch,m 2 + z
i=1

fs

f s,norm-| m=1

DRG tot = D; ;

j=1

The parametersiare defined as:

fs output audio sample rate in Hz.

fs,norm constantof 48600 Hz:

Lcpre1 represents the complexity level of a primary DRC, if present. Otherwise, it is 0.

L¢pre,2 represents the complexity level of a dependent DRC, if present. Otherwise, it is 0.

L¢pre,3 represents the complexity level of a ducking or fading DRC, if present. Otherwise, it is 0.
Nch,m number of audio channels at the location of DRC,, if applicable. Otherwise, it is 0.
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audio channel count of base layout.

audio channel count after downmix.

7(E)

has a value of 0 if no downmix is applied or if the corresponding downmix coefficient has a

value of 0; otherwise, it is 1 for time-domain processing or 2 for sub-band processing.

The DRC tool encoder computes the complexity level for each DRC set as follows:

L¢,pre = max(0,ceil(L'c,prc))

with

K
, 1
L¢ pre =log> 7 Z(WModPi+WIIRQi+WLapRi+W5hapeSi)+ZTk
k=1

DRC sets with L'c,prc > 15 are not permitted. The parameters are defined as;

I

WMod

P

WIIR

Qi

WLap

WShape

Si

Ty

I

i=1

audio channel count at the DRC location. If the corresponding.drclnstructionsUniDrcV
payload includes a downmixId of 0x7F, it is the channel count of the base layout.

()

weighting factor that considers the complexity of applying the DRC gain to the audio signal.

It has a value of 1.0 for time-domain processing or 2.0 for sub-band processing.
has a value of 1 if a DRC set is applied to channeli. Otherwise, it is 0.
weighting factor of 5.0 to consider the [IRfilter complexity.

number of pairs of a single zero and{pele which occur in the Linkwitz-Riley filters for
time-domain band splitting including all phase-alignment filters in audio channel i. Th
value is zero for a single band,titne-domain DRC or any sub-band domain DRC. For timg
main DRCs with more than four bands, the Linkwitz-Riley filter bank cannot be used. 4
decoder can support such'DRCs by using a QMF analysis and synthesis bank instead.
ever, in that case, the complexity of the QMF processing is not included in the drcSetCo
plexityLevel field and@; has a value of 0.

weighting factoref 2.0 for the complexity of the sub-band overlap processing.

number of DPRE€ bands for audio channel i, if a multiband DRC is applied in the sub-band
domain and drcBandType==1. Otherwise, the value is 0.

weighting factor of 6.0 for the complexity of the shaping filter processing.

number of pairs of a single zero and pole that occur in the shaping filter bank for audiog
channel i. The value is 0 if no shaping filter is applied.

number of different DRC sequences that are actively applied to the audio signal.

D

-

b-do-

W-

to

complexity value for computing DRC gain values of each gain sequence k that is applied

the audio signal according to Table AMD1.21.
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Table AMD1.21 — Complexity values for computing DRC gains. (4: channel count at side chain

The
The
fully

To er
inclu
the p

6.9.2

The
eqSet

o

input, B: weighting filter order, C: parametricLimAttackTime, D: default value of C)

Gain sequence generation DRC domain T

Spline interpolation (interpolationType == 0) |Time domain |5.0

Linear interpolation (interpolationType == 1) | Time domain |2.5

Spline interpolation (interpolationType == 0) |Sub-band 0.0

Linear interpolation (interpolationlype == 1) |Sub-band 0.0

Parametric DRC (parametricDrcType==0) Time domain |A(5B+ 1)+ 3

Parametric DRC (parametricDrcType==0) Sub-band 54

Parametric limiter (parametricDrcType==1) |Time domain

45A4+1364/C/D

omplexity of a dependent DRC set is not included in the result. L¢prc is 0 if bsSequencelndex==0.
IrcSetComplexityLevel value applies to the domain where the DRC is processed by~default given a
bitstream compatible audio decoder.

sure that the DRC tool decoder implementation supports a certain complexity level, tests should
He edge-case configurations that individually maximize the complexity-contribution of each one of
@rameters in the complexity estimation formula.

EQ complexity estimation

total complexity Cgqtot for EQ processing is estimated in the decoder based on the
ComplexityLevel field value L gq in the eqInstructions() payloads:

f 2

Le Qi
Nch,i 2
fs,norm i=1

EQtot —

The parameters are defined as:

fs output audio sample rate in Hz.
fs,norm constant of 48 000 Hz.
L¢EQjt represents the complexity level of a primary EQ set, if present. Otherwise, it is 0.
L¢EqQ)2 represents the complexity level of a dependent EQ set, if present. Otherwise, it is 0.
Nena|Nen,2 represent theraudio channel count at the location before and after the downmix, where the
primary and dependent EQ sets are applied, if present. Otherwise, it is 0.

The IDRC tool encoder computes the complexity level for each EQ set by:

Lic.Eq = miax(0,ceil(L'c,Eq))
with

1d

Lg po =log; 7{ 1 (WepU; +w Vi +WrRZ; )
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EQ sets with L' gg > 15 are not permitted. The parameters are defined as:

1 audio channel count at the EQ location. If the corresponding eqlnstructions() payload
includes a downmixID of 0x7F, it is the channel count of the base layout.

7(E)

wsh weighting factor of 2.5 that considers the complexity of applying the EQ gain to the sub-
band signal.

LL 1 1 £ L] O Lol 4] 1.1 A | M £ ol 1o Ol M aden O

Up IIdS 4 vdlut Ul 111" ULHICT LY'15 ayyucu 11T LT SUUTUdIIU UUIIIAIll UL CIHIAIITICT 1. ULLITT WIST, 1L kS .

WIIR weighting factor of 5.0 that considers the IIR filter complexity.

Vi number of pairs of a single zero and pole that occur in IIR filters including all phase-aljign-

ment filters applied to channel i in the time domain, if present. Otherwisejitis 0.

WFIR weighting factor of 0.4 that considers the FIR filter complexity.
Z total order of all FIR filters applied to channel i in the time domain;’if present. Otherw
itis 0.

L'c,EQ is 0 if the EQ instructions of both, tdFilterCascadePresent and subbandGainsPresent have a
of 0 and the audio signal is processed in the time-domain. The complexity of a dependent EQ set
included in the result.

ise,

ralue
s not

The eqSetComplexityLevel value applies to the domain where.the EQ set is specified. If it is specified in

both domains, it applies to the time domain and the sub-band domain EQ complexity is set to 2.5.
EQ filters are specified in the time domain but applied in‘the sub-band domain, the EQ complexity
for the sub-band domain is also set to 2.5.

[f the
ralue

Note that the EQ can include filter elements con$isting of a combination of an IIR and FIR filter. To eglsure

that the DRC tool decoder implementation supports a certain complexity level, tests should inclu
time-domain edge-case configurations at-the maximum supported complexity for EQ with IIR f]
only (Z; = 0) and EQ with FIR filters only(V; = 0).

Page 41, 6.6
Replace Table 27 with:

Table 27 — Measurement system indices for the loudness normalization settings

Index Measurement system
0 Default system

1 ITU-R BS.1770-4

2 User

3 Expert/Panel

4 (reserved, not permitted) Reserved Measurement System A (RMS_A)

e the
Iters

5 (reserved, not permitted) Reserved Measurement System B (RMS_B)

6 (reserved, not permitted) Reserved Measurement System C (RMS_C)

7 (reserved, not permitted) Reserved Measurement System D (RMS_D)

8 (reserved, not permitted) Reserved Measurement System E (RMS_E)
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Replace Table 29 with:

Table 29 — Default loudness normalization settings

Entry

Default value

Meaning of default

Measurement method 1 Program Loudness
Measurement system 1 ITU-R BS.1770-4
Pl\/ yl U\,\,DJ;IIB :‘I. IR‘IU ylb l.)l ULD‘)D;JIE
Replgce Table 30 with:
Table 30 — Matching order for measurement system
Order Requested measurement system as defined in Table 27
o BS.1770-4 User Expert/ RMS_A RMS_B RMS_C RMS)D RMS_E
selgc-
ti Panel
Selected measurement system as defined in Table A.37
1 BS.1770-4 User Expert/ RMS_A RMS_B RMS_C RMS_D RMS_E
Panel
2 RMS_C RMS_E RMS_D RMS_C RMS_C RMS B Expert/ User
Panel
3 RMS_B RMS_D RMS_C RMS_B RMS_A RMS_A RMS_C RMS_D
4 RMS_A Expert/ RMS_B BS.1770-4 | BS.1770-4-Y BS.1770-4 RMS_B Expert/
Panel Panel
5 RMS_D RMS_C RMS_A RMS_D RMS_D RMS_D RMS_A RMS_C
6 Expert/ RMS_B BS.1770-4 | Expert/ Expert/ Expert/ BS.1770-4 RMS_B
Panel Panel Panel Panel
7 RMS_E RMS_A RMS_E RMSE RMS_E RMS_E RMS_E RMS_A
8 User BS.1770-4 User User User User User BS.1770-4

Pagel|42, 6.6.2
Replace paragraph for step 3 with:

3. If pre-processing is requestéd, the loudness value needs to be adjusted. The adjustment value ALpre
the difference between the program loudness based on ITU-R BS.1770-4 with pre-processing and
ITU-R BS.1770-4 withoutpre-processing. If the two loudness values are not available, the adjustment
valug is set to -2 dB;,~The value of contentLoudness is equal to the selected loudness value plus
adjugtment.
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Page 46, 7.2
Replace Table 34:
Table 34 — Syntax of uniDrcGain() payload
Syntax No. of bits Mnemonic
uniDrcGain ()
{
nDrcGainSequences=sequenceCount;
/* from drcCoefficientsUniDrc */
for (s=0; s<nDrcGainSequences; s++) {
if (gainCodingProfile[s]<3) {
drcGainSequence () ;
}
}
uniDrcGainExtPresent; 1 bslbf
if (uniDrcGainExtPresent==1) {
uniDrcGainExtension () ;
}
}
With:
Table 34 — Syntax of uhiDrcGain() payload
Syntax No. of bits Mnemonic
uniDrcGain ()
{
nDrcGainSequences=gainSequencegount;
/* from drcCoefficientsUnipge or drcCoefficientsUniDrcVl */
for (s=0; s<nDrcGainSequepces; s++) {
if (gainCodingProfille[s]1<3) {
drcGainSeguence () ;
}
}
uniDrcGainExtPresent; 1 bslbf

if (uniDXe¢GainExtPresent==1) {

uniDrcGainExtension () ;
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Page

48,73

Add a new table after Table 38:

Table AMD1.22 — Syntax of in-stream loudnessInfoV1() payload

Syntax No. of bits Mnemonic
loudnessInfoVl ()
1
drcSetId; 6 uimsbf
egSetId; 6 uimsbf
downmixId; 7 uimsbf
samplePeakLevelPresent; 1 bslbf
if (samplePeakLevelPresent==1) ({
bsSamplePeakLevel; 12 uimsbf
}
truePeakLevelPresent; 1 bslbf
if (truePeaklLevelPresent==1) {
bsTruePeakLevel; 12 uimsbf
measurementSystem; 4 uimsbf
reliability; 2 uimsbf
}
measurementCount; 4 uimsbf
for (i=0; i<measurementCount; i++) {
methodDefinition; 4 uimsbf
methodValue; 2..8 vlclbf
measurementSystem; 4 uimsbf
reliability; 2 uimsbf
}
}

Pagel|49, 7.3
Replace Table 39:
Table 39 — Syntax of loudnessinfoSetExtension() payload
Syntax No. of bits Mnemonic
loudnessInfoSetExtension ()
{
while (loudnessInfoSetExtType != UNIDRCLOUDEXT TERM) {; 4 uimsbf
extSizeBits = bitSizelLen + 4; 4 uimsbf
extBitSize = bitSize + 1; extSizeBits uimsbf
switch (loudnessInfoSetExtType) {
default:
for (i=0; i<extBitSize; i++) {
otherBit; 1 bslbf
48 © ISO/IEC 2017 - All rights reserved
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Table 39 (continued)

Syntax No. of bits Mnemonic
}
}
}
With:
Table 39 — Syntax of loudnessIinfoSetExtension() payload
Syntax No. of bits Mnemonic
loudnessInfoSetExtension ()
{
while (loudnessInfoSetExtType != UNIDRCLOUDEXT TERM) { 4 uimsbf
extSizeBits = bitSizelLen + 4; 4 uimsbf
extBitSize = bitSize + 1; éxtSizeBits uimsbf
switch (loudnessInfoSetExtType) {
UNIDRCLOUDEXT EQ:
loudnessInfoVlAlbumCount; 6 uimsbf
loudnessInfoVlCount; 6 uimsbf
for (i=0; i<loudnessInfoV1lAlbumCodn&;” i++) {
loudnessInfoVl () ;
}
for (i=0; i<loudnesslmfeVl1lCount; i++) {
loudnessInfoVl();
}
break;
default:
for (ix0; i<extBitSize; i++) {
otherBit; 1 bslbf
}
}
}
}
Page.50)7.3

Add'a new table after Table 41:
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Table AMD1.23 — Syntax of in-stream downmixInstructionsV1() payload

Syntax No. of bits Mnemonic
downmixInstructionsV1 ()
{
downmixId; 7 uimsbf
targetChannelCount; 7 uimsbf
targetLayout; 8 uimsbf
downmixCoefficientsPresent; 1 bslbf
if (downmixCoefficientsPresent==1) ({
bsDownmixOffset; 4 uimsbf
for (i=0; i<targetChannelCount; i++) {
for (j=0; j<baseChannelCount; Jj++) {
bsDownmixCoefficientVl; 5 bsltbf
}
}
}
}
Pagel|50, 7.3
Repldace Table 44:
Table 44 — Syntax of drcCoefficientsUniDrc() payload
Syntax No. of bits Mnemonic
drcCoefficientsUniDrc ()
{
drcLocation; 4 uimsbf
drcFrameSizePresent; 1 bslbf
if (drcFrameSizeRyesent==1) {
bsDrcFrameSize; 15 uimsbf
}
sequenceCount; 6 uimsbf
for (im0;-i<sequenceCount; i++) {
gainCodingProfile; 2 uimsbf
gainInterpolationType; 1 uimsbf
fullFrame; 1 uimsbf
timeAlignment; 1 uimsbf
timeDeltaMinPresent: 1 bslbf
if (timeDeltaMinPresent==1) {
bsTimeDeltaMin; 11 uimsbf
}
if (gainCodingProfile!=3) {
bandCount; 4 uimsbf
if (bandCount>1) {
drcBandType; 1 uimsbf
}

50 © ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=f21eb1b2c247590cbe6fad6a01fc42de

ISO/IEC 23003-4:2015/Amd.1:2017(E)

Table 44 (continued)
Syntax No. of bits Mnemonic
for (j=0; j<bandCount; J++) {
drcCharacteristic; 7 uimsbf
}
for (j=1; j<bandCount; Jj++) {
Bt ype——
crossoverFreqIndex; 4 uimsbf
} else {
startSubBandIndex; 10 uimsbf
}
}
}
}
}
With:
Table 44 — Syntax of in-stream drcCoefficientsUniDrc() payload
Syntax No. of bits Mnemonic
drcCoefficientsUniDrc ()
{
drclocation; 4 uimsbf
drcFrameSizePresent; 1 bslbf
if (drcFrameSizePresent==1)"{
bsDrcFrameSize; 15 uimsbf
}
gainSetCount; 6 uimsbf
k=0;
for (i=0; i<gailnSetCount; i++) {
gainSet¥ndex = i;
gainCodingProfile; 2 uimsbf
gainInterpolationType; 1 uimsbf
fullFrame; 1 uimsbf
timeAlignment; 1 uimsbf
timeDeltaMinPresent; 1 bslbf
if (timeDeltaMinPresent==1) {
bsTimeDeltaMin; 11 uimsbf
}
if (gainCodingProfile==3) ({
bandCount=1;
} else {
bandCount; 4 uimsbf
if (bandCount>1) {
drcBandType; 1 uimsbf
}
for (j=0; j<bandCount; J++) |
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Page
Add ;

52

Table 44 (continued)
Syntax No. of bits Mnemonic
drcCharacteristic; 7 uimsbf
}
for (j=1; j<bandCount; Jj++) {
if (drcBandType==1) {
crossoverfregindex; % uimsbf
} else {
startSubBandIndex; 10 uimsbf
}
}
}
k = k + bandCount;
}
gainSequenceCount = k;
}
50, 7.3

h new table after Table 44:

Table AMD1.24 — Syntax of in-stream drcCoeftficientsUniDrcV1() payload

Syntax No. of bits Mnemonic
drcCoefficientsUniDrcV1 ()
{
drcLocation; 4 uimsbf
drcFrameSizePresent; 1 bslbf
if (drcFrameSizePresent==1) {
bsDrcFrameSize; 15 uimsbf
}
drcCharacteristicLeftPresent; 1 bslbf
if (drcCharacterist®eleftPresent == 1) {
charactexisticLeftCount; 4 uimsbf
for (k=1; k<=characteristicLeftCount; k++) {
chéracteristicLeftIndex = k;
characteristicFormat; 1 bslbf
if (characteristicFormat==0) {
bsGainLeft; 6 uimsbf
bsIoRatioLeft; 4 uimsbf
DSEXpLefts % TimsbE
flipSignLeft; 1 bslbf
} else {
NOTE 1 The value of this field shall be identical for all DRC gain sets that share one or more DRC gain sequences.
NOTE 2 The values of the index field shall fulfill the condition bsIndex < gainSequenceCount.
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Table AMD1.24 (continued)

Syntax No. of bits Mnemonic
characteristicNodeCount = bsCharNodeCount+1; 2 uimsbf
for (n=1; n<=characteristicNodeCount; n++) {

bsNodeLevelDelta; 5 uimsbf
bsNodeGain; uimsbf
}
}
}
}
drcCharacteristicRightPresent; 1 bslbf
if (drcCharacteristicRightPresent == 1) {
characteristicRightCount ; 4 uimsbf
for (k=1 ;k<=characteristicRightCount; k++) {
characteristicRightIndex = k;
characteristicFormat; 1 bslbf
if (characteristicFormat==0) {
bsGainRight; 6 uimsbf
bsIoRatioRight; 4 uimsbf
bsExpRight; 4 uimsbf
flipSignRight; 1 bslbf
} else {
characteristicNodeCount = bsCharNodeCount+1; 2 uimsbf
for (n=1; n<=characteristicNodeCount; n++) {
bsNodeLevelDelta; 5 uimsbf
bsNodeGain; uimsbf
}
}
}
}
shapeFiltersPresent; 1 bslbf
if (shapeFiltersPr&gent == 1) {
shapeFilterCount; 4 uimsbf
for (K=1ly* k<=shapeFilterCount; k++) {
shapeFilterIndex = k;
1fCutFilterPresent; 1 bslbf
if (1lfCutFilterPresent == 1) {
lfCornerFreqlndex; 3 uimsbf
1fFilterStrengthIndex; uimsbf
}
1fBoostFilterPresent; 1 bslbf
NOTE 1 The value of this field shall be identical for all DRC gain sets that share one or more DRC gain sequences.
NOTE 2 The values of the index field shall fulfill the condition bsIndex < gainSequenceCount.
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54

Table AMD1.24 (continued)

Syntax No. of bits Mnemonic
if (1fBoostFilterPresent == 1) {
lfCornerFreqIndex; uimsbf
1fFilterStrengthIndex; uimsbf
}
hfCutFilterPresent; 1 bslbf
if (hfCutFilterPresent == 1) {
hfCornerFreqlIndex; uimsbf
hfFilterStrengthIndex; uimsbf
}
hfBoostFilterPresent; 1 bslbf
if (hfBoostFilterPresent == 1) {
hfCornerFreqlIndex; uimsbf
hfFilterStrengthIndex; uimsbf
}
}
}
gainSequenceCount; 6 uimsbf
gainSetCount; 6 uimsbf
gainSequencelndex = -1;
for (i=0; i<gainSetCount; i++) {
gainSetIndex = 1i;
gainCodingProfile; /* Note (1) */ 2 uimsbf
gainInterpolationType; /* Note (1) */ 1 uimsbf
fullFrame; /* Note (1) */ 1 uimsbf
timeAlignment; /* Note (1) */ 1 uimsbf
timeDeltaMinPresent; /* Note (1(7;*/ 1 bslbf
if (timeDeltaMinPresent==1) {
bsTimeDeltaMin; /* Note\ (1) */ 11 uimsbf
}
if (gainCodingProfile==3) {
gainSequencelndex += 1;
} else {
bandCount; 4 uimsbf
if AbandCount>1) {
drcBandType; 1 uimsbf
4
for (j=0; j<bandCount; j++) {
indexPresent; 1 bslbf
if (indexPresent == 1) {
gainSequenceIndex = bsIndex; /* Note (2) */ 6 uimsbf
} else {
gainSequencelndex += 1;
}
NOTE 1 The value of this field shall be identical for all DRC gain sets that share one or more DRC gain sequences.
NOTE 2 The values of the index field shall fulfill the condition bsIndex < gainSequenceCount.
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Table AMD1.24 (continued)

Syntax No. of bits Mnemonic
drcCharacteristicPresent; 1 bslbf
if (drcCharacteristicPresent) {

drcCharacteristicFormatIsCICP; 1 bslbf
if (drcCharacteristicFormatIsCICP) {
drcCharacteristic; 7 uimsbf
} else {
drcCharacteristicLeftIndex; 4 uimsbf
drcCharacteristicRightIndex; 4 uimsbf
}
} else {
drcCharacteristic = 0;
drcCharacteristicLeftIndex = 0;
drcCharacteristicRightIndex = 0;
}
}
for (j=1; j<bandCount; j++) {
if (drcBandType==1) {
crossoverFreqIndex; 4 uimsbf
} else {
startSubBandIndex; 10 uimsbf
}
}
}
}

}

NOTE 1 The value of this field shall be identi¢al for all DRC gain sets that share one or more DRC gain sequences.

NOTE 2 The values of the index field shall fulfill the condition bsIndex < gainSequenceCount.

Page 52, 7.3
Replace Table 45:

Table 45 — Syntax of drcCoefficientsUniDrc() payload for ISO/IEC 14496-12

aligned (8

kit (2)
signed int (5)
bit (1)

reserved = 0;
DRC location;

drc frame size present;

tclass DRCCoefficientsUniDrc extends FullBox (‘udc2’) {

// N copies of this box, one of these per DRC location

TT{drc frame SizZe present == 1) 1
bit (1)

unsigned int (15) bs drc frame size;

reserved = 0;

© ISO/IEC 2017 - All rights reserved

55


https://iecnorm.com/api/?name=f21eb1b2c247590cbe6fad6a01fc42de

ISO/IEC 23003-4:2015/Amd.1:2017(E)

Table 45 (continued)

bit (1) reserved = 0;

int (1) delayMode;

unsigned int (6) sequence count;

for (sequence index=1; sequence index<=sequence count; sequence index++) {
// each entry here in 1:1 correspondence with the

// gain coefficient sets (for the bands) in the given location

bit (2) reserved = 0;
unsigned int (2) gain coding profile;
unsigned int(l) gain interpolation type;
unsigned int (1) full frame;
unsigned int (1) time alignment;
bit (1) time delta min present;
if (time delta min present == 1) {
bit (5) reserved = 0;
unsigned int (11) bs time delta min;
}
if (gain coding profile!=3) {
bit (3) reserved = 0;
unsigned int (4) band count; // must be >= 1
unsigned int (1) drc_band type;
for (j = 1; j <= band count; j++) {
bit (1) reserved = 0;

unsigned int (7) DRC characteristic{

for (j = 2; j <= band count; J++)J
if (drc_band type == 1) {
bit (4) reserved = 0;
unsigned int (4) crossever freq index;
} else {
bit (6) reserved™= 0;

unsigned int(J0) start sub band index;

With

C14496-12

aligned(8) class DRCCoefficientsUniDrc extends FullBox (‘udc2’, version, flags=0) {
// N copies of this box, one of these per DRC_location
bit (2) reserved = 0;

signed int (5) DRC location;

bit (1) drc frame size present;
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Table 45 (continued)

if (drc frame size present == 1) ({
bit (1) reserved = 0;
unsigned int (15) bs drc frame size;

}

if (version >= 1} {
bit (5) reserved = 0;
bit (1) drc characteristic left present;
bit (1) drc characteristic right present;
bit (1) shape filters present;

if (drc_characteristic left present == 1) {
bit (4) reserved = 0;
unsigned int (4) characteristic left count;
for (k=1; k<=characteristic left count; k++) {
bit (7) reserved = 0;
unsigned int (1) characteristic format;

if (characteristic format==0) {

bit (1) reserved = 0;
unsigned int (6) bs gain left;
unsigned int (4) bs io rati®, ¥eft;
unsigned int (4) bs exp Aeft;
bit (1) flip sign leftg

} else {
bit (6) reserved = 0;
unsigned int (2) bs char node count;

for (n=1; n<=bs\char node count+1l; n++) {

bit (3) reserved = 0;
unsigned int (5) bs node level delta;
unsdgned int (8) bs node gain;
}
}
}
}
if (drc_rharacteristic right present == 1) {
bit (4) reserved = 0;

unsigned int (4) characteristic right count;

for (k=1; k<=characteristic right count; k++) {
bit (7) reserved = 0;
unsigned int (1) characteristic format;

if (characteristic format==0) {

bit (1) reserved = 0;
unsigned int (6) bs gain right:
unsigned int (4) bs io ratio right;
unsigned int (4) bs exp right;
bit (1) flip sign_ right;

} else {
bit (6) reserved = 0;
unsigned int (2) bs char node count;
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Table 45 (continued)

for

(n=1; n<=bs char node count+l; n++) {
bit (3)

unsigned int (5)

reserved = 0;
bs node level delta;

unsigned int (8) bs node gain;

}
if
bit (4)

for
(4)
(1)

bit (1)
(1)
(1)
(

}

if

}
if

}

if

b
bit (1)

(shape filters present==1) {

unsigned int (4)
(k=1; k<=shape filter count; k++) {

LF cut filter present) ({
bit (3)
unsigned int (3)

unsigned int (2)

(LF _boost filter present) {
bit (3)
unsigned int (3)

unsigned int (2)

(HF cut filter present) {
bit (3)
unsigned Tnt (3)

unsigned” int (2)

(RF)boost filter present) ({
bit (3)
unsigned int (3)

unsigned int (2)

reserved = 0;

shape filter count;

reserved = 0;

LF cut filter present;
LF boost filter present;
HF cut filter present;
HF boost filter present;

reserved = 0;
LF corner freggsindex;

LF filter strémgth index;

reserved =.08,
LENcOrner freq index;

LF_ﬁlter_strength_index;

reserved = 0;
HF corner freq index;

HF filter strength index;

reserved = 0;
HFicornerifreqiindex;

HF filter strength index;

reserved = 0;

unsigned int (1)
if
bit (2)

}

unsigned int (6)

(version >= 1} {

unsigned int (6)

delayMode;

reserved = 0;

gain_sequence count;

gain set count;
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Table 45 (continued)

for (i=1; i<=gain set count; i++) {
bit (2) reserved = 0;
unsigned int(2) gain coding profile;
unsigned int(l) gain_ interpolation type;
(1) full frame;

unsigned int (1) time alignment;

unsigned int

bit (1) time delta min present;
if (time delta min present == 1) {
bit (5) reserved = 0;

unsigned int(11l) bs time delta min;

if (gain coding profile!=3) {
bit (3) reserved = 0;
unsigned int (4) band count; // must be >= 1
unsigned int (1) drc band type;
for (j = 1; j <= band count; Jj++) {

if (version>=1) {

unsigned int (6) bs index;
bit (1) drc characterigtiC present
bit (1) drc_characteristic format is CICP

if (drc_characteristic pkesent==1) {

if (drc_characteristic format is CICP==1) {

bit (1) reserved;
unsigned Ant)(7) drc _characteristic;
} else {
unsigged int (4)drc characteristic left index;
unsigned int (4) drc_characteristic right index;
}
}
} else ¢
bit (1) reserved = 0;
unsigned int (7) drc characteristic;

%
for (j = 2; j <= band count; J++) {

if (drc_band type == 1) {
bit (4) reserved = 0;
unsigned int (4) crossover freq index;
} else {
bit (6) reserved = 0;

unsigned int (10) start sub band inde
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Page 54, 7.3
Replace Table 48:
Table 48 — Syntax of in-stream drcInstructionsUniDrc() payload
Syntax No. of bits Mnemonic
drcInstructionsUniDrc ()
{
drcSetId; 6 uimsbf
drcLocation; 4 uimsbf
downmixId; 7 uimsbf
additionalDownmixIdPresent; 1 bslbf
if (additionalDownmixIdPresent==1) {
additionalDownmixIdCount; 3 uimsb¥f
for (j=0; j<additionalDownmixIdCount; Jj++) {
additionalDownmixId; 7 uimsbf
}
} else {
additionalDownmixIdCount = 0;
}
drcSetEffect; 16 bslbf
if ((drcSetEffect & (3<<10)) == 0) {
limiterPeakTargetPresent; 1 bslbf
if (limiterPeakTargetPresent==1) ({
bsLimiterPeakTarget; 8 uimsbf
}
}
drcSetTargetLoudnessPresent; 1 bslbf
if (drcSetTargetLoudnessPresent==%&\ Y
bsDrcSetTargetLoudnessValueUpper; 6 uimsbf
drcSetTargetLoudnessValueLowerPresent; 1 bslbf
if (drcSetTargetLoudhessValuelLowerPresent==1)
bsDrcSetTargetLoudnessValueLower; 6 uimsbf
}
}
dependsOnDrcSetPresent; 1 bslbf
if (dependsOunPrcSetPresent==1) {
dépendsOnDrcSet; 6 uimsbf
} elgel ¥
noIndependentUse; 1 bslbf
}
channelCount = baseChannelCount;
1f ((drcSetEffect & (3<<10)) != 0) {
for (i=0; i<channelCount; i++) {
bsSequencelndex; 6 uimsbf
duckingScalingPresent; 1 bslbf
if (duckingScalingPresent==1) {
bsDuckingScaling; 4 bslbf
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Table 48 (continued)
Syntax No. of bits Mnemonic
}
repeatParameters; 1 bslbf
if (repeatParameters) {
bsRepeatParametersCount; 5 uimsbf
i = i + repeatParametersCount;
}
}
} else {
if (downmixId!=0 && downmixId!=0x7F) {
channelCount = targetChannelCountFromDownmixId;
} else if (downmixId==0x7F) {
channelCount = 1;
}
for (i=0; i<channelCount; i++) {
bsSequencelndex; 6 uimsbf
repeatSequencelndex; 1 bslbf
if (repeatSequencelndex) {
bsRepeatSequenceCount; 5 uimsbf
i = i + repeatSequenceCount;
}
}
for (i=0; i<nDrcChannelGroups; i€#) {
gainScalingPresent; 1 bslbf
if (gainScalingPresentx=1) {
bsAttenuationScaling; 4 uimsbf
bsAmplificatiénScaling; 4 uimsbf
}
gainOffsetPrésent; 1 bslbf
if (gainOffsetPresent==1) {
bsGainOffset; 6 bslbf
}
}
}
}
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With:

62

Table 48 — Syntax of in-stream drcInstructionsUniDrc() payload

Syntax No. of bits Mnemonic
drcInstructionsUniDrc ()
{
drcSetId; 6 uimsbf
drcLocation; 4 uimsbf
downmixId; 7 uimsbf
additionalDownmixIdPresent; 1 bslbf
if (additionalDownmixIdPresent==1) {
additionalDownmixIdCount; 3 uimsbf
for (j=0; j<additionalDownmixIdCount; j++) {
additionalDownmixId; 7 uimsbf
}
} else {
additionalDownmixIdCount = 0;
}
drcSetEffect; 16 bslbf
if ((drcSetEffect & (3<<10)) == 0) {
limiterPeakTargetPresent; 1 bslbf
if (limiterPeakTargetPresent==1) {
bsLimiterPeakTarget; 8 uimsbf
}
}
drcSetTargetLoudnessPresent; 1 bslbf
if (drcSetTargetLoudnessPresent==1) {
bsDrcSetTargetLoudnessValueUpper)/ 6 uimsbf
drcSetTargetLoudnessValuelLowerPresent; 1 bslbf
if (drcSetTargetLoudnessValuelLowerPresent==1)
bsDrcSetTargetLoudnessValuelower; 6 uimsbf
}
}
dependsOnDrcSetPresent; 1 bslbf
if (dependsOnDycSetPresent==1) {
dependsOnDrcSet; 6 uimsbf
} else {
nolndependentUse; 1 bslbf
}
eharmhelCount = baseChannelCount;
Vf ((drcSetEffect & (3<<10)) != 0) {
for (i=0; i<channelCount; i++) {
bsGainSetIndex; 6 uimsbf
duckingScalingPresent; 1 bslbf
if (duckingScalingPresent==1) {
bsDuckingScaling; 4 bslbf
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Table 48 (continued)

Syntax No. of bits Mnemonic

}

repeatParameters; 1 bslbf

if (repeatParameters) {

bsRepeatParametersCount; 5 uimsbf
i = i + repeatParametersCount;
}
}
} else {
if (downmixId!=0 && downmixId!=0x7F && additionalDownmixIdCount==0) {
channelCount = targetChannelCountFromDownmixId;
}else if (downmixId==0x7F || additionalDownmixIdPresent==1) {

channelCount = 1;

}

for (i=0; i<channelCount; i++) {

bsGainSetIndex; 6 uimsbf
repeatGainSetIndex; 1 bslbf
if (repeatGainSetIndex) {
bsRepeatGainSetIndexCount; 5 uimsbf
i = i + repeatGainSetIndexCount;

for (i=0; i<nDrcChannelGroups; i+&) {
gainScalingPresent; 1 bslbf

if (gainScalingPresent=sxl)" {

bsAttenuationScadling; 4 uimsbf

bsAmplificationSé¢aling; 4 uimsbf
}
gainOffsetPresent; 1 bslbf
if (gainOffsetPresent==1) {

bsGainOffset; 6 bslbf
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Page 54, 7.3
Add a new table after Table 48:

Table AMD1.25 — Syntax of in-stream drcInstructionsUniDrcV1() payload

Syntax No. of bits Mnemonic
drcInstructionsUniDrcV1 ()
t
drcSetId; 6 uimsbf
drcSetComplexityLevel; 4 uimsbf
drcLocation; 4 uimsbf
channelCount = baseChannelCount;
downmixIdPresent; 1 bslbf
if (downmixIdPresent==1) {
downmixId; uimsbf
drcApplyToDownmix; 1 bsltbf
additionalDownmixIdPresent; 1 bslbf
if (additionalDownmixIdPresent==1) {
additionalDownmixIdCount; 3 uimsbf
for (3=0; j<additionalDownmixIdCount; J++) {
additionalDownmixId; 7 uimsbf
}
} else {
additionalDownmixIdCount = 0;
}
if ((drcApplyToDownmix == 1) && (downfuixId != 0) &&
(downmixId != 0x7F) && (additi@malDownmixIdCount==0)) {
channelCount = targetChannelGduntFromDownmix;
} else if ((drcApplyToDownmixN==" 1) && ((downmixId == 0x7F) ||
(additionalDownmixIdCelint!=0))) {
channelCount = 1;
}
} else {
downmixId = 0;
}
drcSetEffect; 16 bslbf
if ((drcSetEfflect & (3<<10)) == 0) {
limiterPeakTargetPresent; 1 bslbf
H\(limiterPeakTargetPresent==1) ({
bsLimiterPeakTarget; 8 uimsbf
}
}
drcSTtTarge tLoUdNESSPTEsSent; T bsIbt
if (drcSetTargetLoudnessPresent==1) {
bsDrcSetTargetLoudnessValueUpper; 6 uimsbf
drcSetTargetLoudnessValueLowerPresent; 1 bslbf
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Table AMD1.25 (continued)

Syntax No. of bits Mnemonic
if (drcSetTargetLoudnessValueLowerPresent==1) {
bsDrcSetTargetLoudnessValuelower; 6 uimsbf
}
}
dependsOnDrcSetPresent; 1 bslbf
if (dependsOnDrcSetPresent==1) {
dependsOnDrcSet; 6 uimsbf
} else {
noIndependentUse; 1 bslbf
}
requiresEq; 1 bslbf
if ((drcSetEffect & (3<<10)) != 0) {
for (i=0; i<baseChannelCount; i++) {
bsGainSetIndex; uimsbf
duckingScalingPresent; bslbf
if (duckingScalingPresent==1) {
bsDuckingScaling; 4 bslbf
}
repeatParameters; 1 bslbf
if (repeatParameters==1) {
bsRepeatParametersCount; 5 uimsbf
i = i + repeatParametepsCount;
}
}
} else {
for (i=0; i<channelCountiyyi++) {
bsGainSetIndex; uimsbf
repeatGainSetIndex; 1 bslbf
if (repeat@ainSetIndex==1) {
bsRepeatGainSetIndexCount; 5 uimsbf
i = 1 + repeatGainSetIndexCount;
}
}
fox (i=0; i<nDrcChannelGroups; i++) {
for (k=0; k<bandCount; k++) {
targetCharacteristicLeftPresent; 1 bslbf
if (targetCharacteristicLeftPresent==1) {
targetCharacteristicLeftIndex; 4 uimsbf
}
targetCharacteristicRightPresent; 1 bslbf
if (targetCharacteristicRightPresent==1) ({
targetCharacteristicRightIndex; 4 uimsbf
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Table AMD1.25 (continued)

Syntax No. of bits Mnemonic
gainScalingPresent; 1 bslbf
if (gainScalingPresent==1) {

bsAttenuationScaling; 4 uimsbf
bsAmplificationScaling; 4 uimsbf
}
gainOffsetPresent; 1 bslbf
if (gainOffsetPresent==1) {
bsGainOffset; 6 bslbf
}
}
if (bandCount==1) {
shapeFilterPresent; 1 bslbf
if (shapeFilterPresent==1) {
shapeFilterIndex; 4 bslbf
}
}
}
}
}
Pagel|57, 7.3
Replace Table 49:

Table 49 — Syntax of drcInstructionsUniDrc() payload for ISO/IEC 14496-12

bit (3) reserved = 0;

signed int (5) DRGJlocation;

unsigned int (7) \déwnmix ID; // 1if 0 - to base

unsigned\int (3) additional downmix ID count;
for 43=0; j<additional downmix ID count; j++) {
bit (1) reserved = 0;

unsigned int(7) additional downmix ID;

aligned(8) class DRCInstructionsUniDrc extends FullBox (‘udi2’) {

// N copies, one for edeh overall combination DRC that can be applied

unsigned int (6) DRC_set ID; // must be non-zero and unique

// 1f non-0, applies after downmix

// if 0x7f, applies before or after downmix

sReigred—at{t—DbRo——set—effects

if ((DRC set effect & (3<<10)) == 0) |
bit (7) reserved = 0;
bit (1) limiter peak target present;
if (limiter peak target present == 1) {

unsigned int(8) bs limiter peak target;
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Table 49 (continued)

}
bit (7)
bit (1)

bit

if (DRC_set target loudness present==1) {

reserved = 0;

DRC set target loudness present;

(4) reserved = 0;

uns
uns
}
bit (1)
unsign
//
//
if (de
bit
} else
bit
}
unsign
//
/7
for (i

uns

}
for (i
bit

}
if ((D

for

igned int (6) bs DRC set target loudness value upper;

igned int (6) bs DRC set target loudness value lower;

reserved = 0;
ed int (6) depends on DRC set;
if non-zero, must match a DRC that must be applied before Sthis one
it must be examined to see if that is before/after downniix
pends on DRC set==0) {
(1) no_independent use;
{

(1) reserved = 0;

ed int (8) channel count;

if downmix ID==0x7F, must be 1, and~applies to all channels
else must match channel count of &he signal

=1; i<=channel count; i++) {

igned int (8) channel group {ndex;

// l-based channel group~index for channel

=1; i<:channel_group_count; i++) {
(2) reserved = 0;
unsigned int (6) bs*sequence index;
// 1if 0, then this channel group/object is not processed

// else I=based index into the DRC sequence array for this location

RC set(effect & (3<<10)) != 0) |
(i¥1; i<=channel group count; i++) {
bit (7) reserved = 0;
bit (1) ducking scaling present;
if (ducking scaling present==1) {

bit (4) reserved = 0;

bit (4) bs ducking scaling;

else {

for

(i=1; i<=channel group count; i++) {
bit(7) reserved = 0;

bit (1) gain scaling present;

if (gain scaling present==1) ({
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Table 49 (continued)

unsigned int (4) bs attenuation scaling;
unsigned int (4) bs_amplification scaling;
}
bit (7) reserved = 0;
bit (1) gain offset present;
if (gain offset present==1) ({

bit (2) reserved = 0;

bit (6) bs gain offset;

With

Table 49 — Syntax of drcInstructionsUniDrc() payload for ISO/IEC 14496-12

aligned (8) class DRCInstructionsUniDrc extends FullBox (‘udi2’(, yversion, flags=1l) {
// if version == 0, N copies, one for each overall \&Smbination DRC
if (version>=1) {
bit (2) reserved = 0;
unsigned int (6) DRC instructions count;
} else {
unsigned int DRC instructions count = Iy
}
for (a=1; a<=DRC_instructions count; qa+%) {

if (version==0) {

bit (3) reserved = 0;

unsigned int (6) DRC_seB\ID; // must be non-zero and unique
signed int (5) DRC loCation; unsigned int(7) downmix ID;
unsigned int(7) dbwamix ID; // if 0 - to base

// if non-0, applies after downmix
// 1f 0x7f, applies before or after downmix
unsigned_$nt'(3) additional downmix ID count;
for (jF7ly/j<=additional downmix ID count; j++) {
it (1) reserved = 0;
unsigned int (7) additional downmix ID;
}
I else {

unsigned int (6) DRC_set ID; // must be non-zero and unique

unsigned int (4) DRC complexity level;
signed int (5) DRC location;
unsigned int (1) downmix ID present;
if (downmix ID present==1) {
bit (5) reserved = 0;
unsigned int(7) downmix ID;
unsigned int (1) DRC apply to downmix;

unsigned int(3) additional downmix ID count;

for (j=1; j<=additional downmix ID count; j++) {
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Table 49 (continued)

bit (1) reserved = 0;

unsigned int(7) additional downmix ID;

}
unsigned int (16) DRC set effect;

if ((DRC _set effect & (3<<10)) == 0) {

bit (7) reserved = 0;

bit(1l) limiter peak target present;

if (limiter peak target present == 1) {

unsigned int(8) bs limiter peak target;

}
bit (7) reserved = 0;
bit (1) DRC_set target loudness present;
if (DRC_set target loudness present==1) {
bit (4) reserved = 0;
unsigned int (6) bs DRC set target loudness value/upper;
unsigned int (6) bs DRC set target loudness &atue lower;
}
if (version>=1) {
bit (1) requiresEqg;
} else {
bit (1) reserved = 0;
}
unsigned int (6) depends on DRC\set;
// 1if non-zero, must matelh a DRC that must be applied before this one
// it must be examined Mo see if that is before/after downmix
if (depends_on DRC set®=0) {
bit (1) no_ independent use;
} else {
bit (1) resetved = 0;
}
unsignedtint (8) channel count;
// (1> downmix ID==0x7F, must be 1, and applies to all channels
A/ Jelse must match channel count of the signal
foi (i=1; i<=channel count; i++) {
unsigned int (8) channel group index;
// l-based channel group_index for channel

}

for (i=1: i<=channel group count; j++){

bit (2) reserved = 0;
unsigned int (6) bs gain set index;
// if 0, then this channel group/object is not processed
// else l-based index into the DRC gain set array for this location
if ((DRC set effect & (3<<10)) != 0) {
for (i=1; i<=channel group count; i++) {
bit (7) reserved = 0;

bit (1) ducking scaling present;

if (ducking scaling present==1) {
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Table 49 (continued)

bit (4) reserved = 0;
bit (4) bs ducking scaling;

}

else {

for (i=1; i<=channel group count; i++) {

if (version>=1) {

bit (4) reserved = 0;
unsigned int (4) band count;
for (k=1; k<=band count; k++) {
bit (4) reserved = 0;
bit (1) target characteristic left present;
bit (1) target characteristic right present;
bit (1) gain scaling present;
bit (1) gain offset present;
if (target characteristic left present ==1) )}
bit (4) reserved = 0;
unsigned int (4) target characterigfi¢ left index;
}
if (target characteristic right pteséent ==1) ({
bit (4) reserved =%0;
unsigned int (4) target £haftacteristic right index;

}
if (gain_scaling present==1) ({
unsigned int (4) bs\attenuation scaling;
unsigned int (4).\Ds amplification scaling;
}
if (gain_offsgp, present==1) {
bit (2) reserved = 0;

unsigned int (6) bs gain offset;

}

if (kand count==1) {
bit (1) shape filter present;
if (shape filter present) {

bit (3) reserved = 0;
unsigned int (4) shape filter index;
} else {
bit (7) reserved = 0;
1
}
} else {
bit (7) reserved = 0;

bit (1) gain scaling present;
if (gain scaling present==1) ({
unsigned int (4) bs_attenuation scaling;
unsigned int (4) bs_ amplification scaling;
}

bit (7) reserved = 0;
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Table 49 (continued)

bit (1) gain offset present;
if (gain offset present==1) {
bit (2) reserved = 0;
bit (6) bs gain offset;

Page 58, 7.3
Replace Table 50:
Table 50 — Syntax of uniDrcConfigExtension{() payload
Syntax No. of bits Mnemonic

{

uniDrcConfigExtension ()

while (uniDrcConfigExtType !'= UNIDRCCONFEXT 4 uimsbf
TERM)

extSizeBits = bitSizelen + 44 4 uimsbf

extBitSize = bitSize + 14 extSizeBits uimsbf

switch (uniDrcConfigExtType) {
/* add future externsions here */
default:
for (i=0,4d<extBitSize; i++) {

otherBit; 1 bslbf
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With:

Table 50 — Syntax of uniDrcConfigExtension() payload

Syntax No. of bits Mnemonic

uniDrcConfigExtension ()

{

i luni n«nr*nn_ﬁgaa‘uy?g L— INIDROCANEE mimE‘Dl\ﬂ\ { v (TR mek‘
extSizeBits = bitSizeLen + 4; 4 uimsbf
extBitSize = bitSize + 1; extSizeBits uimsbf

switch (uniDrcConfigExtType) {
case UNIDRCCONFEXT PARAM DRC:
drcCoefficientsParametricDrc () ;
parametricDrcInstructionsCount; 4 uimsbf
for (i=0; i<parametricDrcInstructionsCount; i++) {
parametricDrcInstructions ();
}

case UNIDRCCONFEXT V1:

downmixInstructionsV1Present; 1 bslbf
if (downmixInstructionsV1Present==1) {
downmixInstructionsV1Count; 7 uimsbf

for (i=0; i<downmixInstructionsV1Count; i++) {

downmixInstructionsV1 () ;

}
drcCoeffsAndInstructionsUniDrcV1Present; 1 bslbf
if (drcCoeffsAndInstruchblensUniDrcV1Present==1) {
drcCoefficientsUniDrcV1Count; 3 uimsbf
for (1=0; i<dreCoefficientsUniDrcV1Count; i++) {
drcCoefficientsUniDrcV1 () ;
}
drcInstructionsUniDrcV1Count; 6 uimsbf
for (i=0; i<drcInstructionsUniDrcV1Count; i++) {

drcInstructionsUniDrcVl1 () ;

}

loudEqgInstructionsPresent; 1 bslbf
if (loudEgInstructionsPresent==1) {
ToudEginstructionsCount 4 wimsiyf
for (i=0; i<loudEgInstructionsCount; i++) {
loudEgInstructions () ;
}
}
egPresent; 1 bslbf
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Table 50 (continued)

Syntax No. of bits Mnemonic

if (egPresent==1) {
egCoefficients () ;
egInstructionsCount; 4 uimsbf

for (i=0; i<egInstructionsCount; i++) {

SgLINSTIUCtIONsS )/

}

break;
/* add future extensions here */
default:

for (i=0; i<extBitSize; i++) {

otherBit; 1 bslbf

Page 58, 7.3
Add a new table after Table 50:
Table AMD1.26 — Syntax of uniDrc€onfigExtension() payload for ISO/IEC 14496-12

aligned(8) class UniDrcConfigExtensi¥én extends Box (‘udex’) {
// the ordering of the following boxes must be maintained
// we permit one loudnes$/FEQ instruction box:
LoudEQInstructions () ;
// we permit one EQ ¢oefficients box:
EQCoefficients () &
// we permit ohe) EQ instruction box:
EQInstructibns’() ;
// we pefmit one parametric DRC coefficients box:
DRCCoefificgientsParametricDrc () ;
// aeSpermit one parametric DRC instruction box:
PaxametricDrcInstructions ();

Box (); // further boxes as needed
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Page 59, 7.4
Replace Table 51:

Table 51 — Syntax of drcGainSequence() payload

Syntax No. of bits Mnemonic

drcGainSequence ()

{
for (b=0; b<nDrcBands[s]; b++) {

drcGainCodingMode [s] [b]; 1 uimsbf
if (drcGainCodingMode([s] [b] == 0) {
gainInitialCode([s] [b]; 1..11 vliclbf
nNodes[s] [b] = 1;
}
else {
k=0;
do {
k++;
}
while (endMarker[s][b][k-1] != 1)% 1 uimsbf
nNodes([s] [b] = k;

if (gainInterpolationType ==~0) {
for (k=0; k<nNodes|[s] [D{; k++) {

slopeCode[s] [ JKk*+]; 1..9 vliclbf
}
}
if (fullFrame ==\90) {
frameEndFlag(s] [b]; 1 uimsbf
}
else {
frameEndFlag([s] [b] = 1;

}
for (k=0; k<nNodes|[s] [b]-1; k++) {

timeDeltaCode[s] [b] [k]; 2..Z242 vliclbf
}
if (frameEndFlag[s][b] == 0) {

k=nNodes[s] [b]-1;

timeDeltaCode([s] [b] [k]; 2..2+2 vliclbf

1

gainInitialCode([s] [b 1..11 vlclbf
for (k=1; k<nNodes|[s

17
1[bl; k++) |
gainDeltaCode[s] [b]

[k-11; 1..11 vlclbf
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With:

Table 51 — Syntax of drcGainSequence() payload

Syntax No. of bits Mnemonic
drcGainSequence ()
{
drcGainCodingModes 1 uimsbf
if (drcGainCodingMode == 0) {
gainInitialCode; 1..11 vlclbf

nNodes = 1;
}
else {
k=0;
do {
k++;
}
while (endMarker[k-1] != 1); 1 uimsbf
nNodes = k;
if (gainInterpolationType == 0) ¥
for (k=0; k<nNodes; k++) {
slopeCode[k]; 1..9 vlclbf

}
if (fullFrame == 0)
frameEndFlag; 1 uimsbf
}
else {
frameEndflag = 1;
}
for (k=0; k<nNodes-1; k++) {

timeDeltaCode [k]; 2..Z2+42 vlclbf
}
if (frameEndFlag == 0) {

k=nNodes-1;

timeDeltaCode [k]; 2..Z2+2 vlclbf
}
gainInitialCode; 1..11 vlclbf
for (k=1; k<nNodes; k++) {

gainDeltaCode[k-1]; 1..11 vlclbf
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Page 59, 7.4
Add new subclauses after 7.4:

7.5 Syntax of parametric DRC tool

Table AMD1.27 — Syntax of drcCoefficientsParametricDrc() payload

Syntax

No. of bits Mnemonic

drcCoefficientsParametricDrc ()
{
drcLocation;
parametricDrcFrameSizeFormat;
if (parametricDrcFrameSizeFormat==0) {
bsParametricDrcFrameSize;
} else {
bsDrcFrameSize;
}
parametricDrcDelayMaxPresent;
if (parametricDrcDelayMaxPresent==1) {
bsParametricDrcDelayMax;
}
resetParametricDrc;
parametricDrcGainSetCount;
for (i=0; i<parametricDrcGainSetCount; i++) {
parametricDrcId;
sideChainConfigType;
if (sideChainConfigType==1) {
downmixId;

levelEstimChannelWeightFormat;

if (levelEstimChannelWeightFormat==0)

}

drcInputLoudnessPresent;

if \drcInputLoudnessPresent==1) {
bsDrcInputLoudness;
} else {

/* provided by loudnessInfoSet () */

for (j=0; j<channelCountFromDownmixId; j++)

levelEstim@hannelWeight[j] = addChannel;
} else {
leyelEstimChannelWeight [j] = bsChannelWeight;

15

uimsbf

bslbf

uimsbf

uimsbf

bslbf

uimsbf

bslbf

uimsbf

uimsbf
bslbf

uimsbf
bslbf

bslbf

uimsbf

bslbf

uimsbf
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Table AMD1.28 — Syntax of drcCoefficientsParametricDrc() payload for ISO/IEC 14496-12

aligned(8) class DRCCoefficientsParametricDrc extends FullBox (‘pdcl’ version=0,

unsigned int (4)

unsigned int (8)
} else {

// provided by
}

bit (1)
unsigned intd (7)
bit (1)
unsigned~int (7)

fore (3=1; J <=

flags=0) {
bit (1) reserved = 0;
signed int (5) drc_location;
bit (1) parametric drc frame size format;
hit (1) resef pavametric dre
if (parametric drc frame size format==0) {
bit (4) reserved = 0;
unsigned int (4) bs parametric drc frame size;
} else |
bit (1) reserved = 0;
unsigned int (15) bs drc frame size;
}
bit (1) reserved = 0;
bit (1) parametric drc delay max present;
if (parametric drc delay max present==1) {
unsigned int (8) parametric drc delay max;
}
unsigned int (6) gain_set count; // parametric{drc gain_ set count

for (gain_set_indele;

bit (1) drc_input loudness pxesent;
bit (3) side chain_config Xype;
if (drc_input loudness present==%)

if (side chain config{¥pe==1) {

unsigned int (4) bs channel weight;

gain set index <= gain (st count; gain set index++) {

parametric drc ID;

bs_drc_inputs loudness;

LoudnesESBox

reserved = 0;

downmix ID;

reserved = 0;

channel count from downmix ID; // must match

channel count from downmix ID; j++) {

Table AMD1.29 — Syntax of parametricDrcInstructions() payload

Syntax No. of bits Mnemonic
parametricDrcInstructions ()
{
parametricDrcId; uimsbf
parametricDrcLookAheadPresent; 1 bslbf
If (parametricDrcLookAheadPresent==1) {
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Table AMD1.29 (continued)

Syntax No. of bits Mnemonic

bsParametricDrcLookAhead; 7 uimsbf

}

parametricDrcPresetIdPresent; 1 bslbf

if (parametricDrcPresetIdPresent==1) {

_ parametricDrcPresetld: 7 uimsbf

} else {
parametricDrcType; 3 uimsbf
if (parametricDrcType == PARAM DRC TYPE FF) {

parametricDrcTypeFeedForward () ;
} else if (parametricDrcType == PARAM DRC TYPE LIM) {

parametricDrcTypelimiter () ;

} else {
lenSizeBits = bitSizelen + 4; 3 uimsbf
lenBitSize = bitSize + 1; lenSizeBits wuimsbf

switch (parametricDrcType) {

/* add future extensions here */

default:
for (i=0; i<lenBitSize; i++) {
otherBit; 1 bslbf
}
break;

[able AMD1.30 — Syntax of parametricDrcInstructions() payload for ISO/IEC 14496-12

aligned (8) class ParametrigDrcInstructions extends FullBox (‘pdil’ version=0,
flags=0) {
bit (4) reserved = 0;
unsigned int (4) parametric DRC instructions count;
for (a=1; a<:parametric_DRC_instructions_count; a++) {
bit (29 reserved = 0;

unsigned in(4) parametric drc ID;

BIEY(1) parametric drc look ahead present;
bit (1) parametric drc preset ID present;
= L = < ul 1 = < Ep—— Y L
H—(parametrie—dre—took—ahead—px re=—a—t

bit (1) reserved = 0;

unsigned int (7) bs_parametric drc look ahead;
}
if (parametric drc preset ID present==1) ({

bit (1) reserved = 0;

unsigned int(7) parametric drc preset ID;

} else {
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Table AMD1.30 (continued)

bit (5) reserved = 0;

unsigned int (3) parametric drc type;

if (parametric_drc type == 0) { /* PARAM DRC_TYPE FF */
bit (3) reserved = 0;
unsigned int (2) level estim K weighting type;
bit (1) level estim integration time present;
unsigned int (1) drc_curve definition type;
bit (1) drc _gain smooth parameters present;

if (level estim integration time present == 1) {

bit (2) reserved = 0;

unsigned int (6) bs level estim integration time;
}

if (drc_curve definition type==0) {

bit (1) reserved = 0;
unsigned int (7) DRC characteristic;
} else {
bit (5) reserved = 0;
unsigned int (3) bs node count; //.naode count=bs node count+2
for (j = 1; j <= node count; J++)A

if (3==1) {

bit (2) reServed = 0;

unsigned int (6) ¥s node level initial;
} else {

bit (3) reserved = 0;

unsigned int¥>) bs node level delta;
}

bit (2) reserved = 0;

unsdigned int (6) bs node gain;

}
if (dr€ gain smooth parameters present==0) {

// default or matching to drcCharacteristic if available

}" else {
bit (6) reserved = 0;
bit (1) gain smooth time fast present;
bit (1) gain smooth hold off count present;
unsigned int (8) bs gain smooth attack time slow;
unsigned int (8) bs gain smooth release time slow;

if (gain_smooth time fast present==1) {

unsigned int (8) bs gain smooth attack time fast;
unsigned int (8) bs gain smooth release time fast:
bit (7) reserved = 0;
bit (1) gain smooth threshold present;
if (gain_smooth threshold present==1) {
bit (3) reserved = 0;
unsigned int (5) bs gain smooth attack threshold;
bit (3) reserved = 0;
unsigned int (5) bs gain smooth release threshold;
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Table AMD1.30 (continued)

if (gain smooth hold off count present==1) {

bit (1) reserved = 0;
unsigned int (7) bs gain smooth hold off;
}
}
} else if (parametric drc type == 1) { /* PARAM DRC TYPE LIM */)
bit (6) reserved = 0;
bit (1) parametric lim threshold present;
bit (1) parametric lim release time present;
if (parametric lim threshold present==1) {
unsigned int (8) bs parametric lim threshold;

}
parametric lim attack time = parametric drc look ahead;
if (parametric lim release time present==1) {
unsigned int (8) bs parametric lim release timey
}
} else {

// disable parametric DRC

Table AMD1.31 — Syntax of parametricDrcTypeFeedForward() payload

Syntax No. of bits Mnemonic

parametricDrcTypeFeedForward ()

{
levelEstimKWeightingType; 2 uimsbf
levelEstimIntegrationTimePresent; 1 bslbf

if (levelEstimationifbtegrationTimePresent==1) {

bsLevelEstimIntegrationTime; 6 uimsbf
}
drcCurveDefinitionType; 1 bslbf
if (drcCurveDefintionType==0) {

drcCharacteristic; /* according to CICP */ 7 uimsbf
} €se {

bsNodeCount; 3 uimsbf

for (j=0; j<nodeCount; j++) {

g ==0——

bsNodeLevellInitial; 6 uimsbf
} else {

bsNodeLevelDelta; 5 uimsbf
}
bsNodeGain; 6 uimsbf
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Table AMD1.31 (continued)

Syntax No. of bits Mnemonic
drcGainSmoothParametersPresent; 1 bslbf
if (drcGainSmoothParametersPresent==0) {

/* default or matching to drcCharacteristic if available */
} else {
bsGainSmoothAttackTimeSlow; uimsbf
bsGainSmoothReleaseTimeSlow; uimsbf
gainSmoothTimeFastPresent; 1 bslbf
if (gainSmoothTimeFastPresent==1) {
bsGainSmoothAttackTimeFast; uimsbf
bsGainSmoothReleaseTimeFast; uimsbf
gainSmoothTresholdPresent; bslbf
if (gainSmoothTresholdPresent==1)
bsGainSmoothAttackThreshold; uimsbf
bsGainSmoothReleaseThreshold; uimsbf
}
}
gainSmoothHoldOffCountPresent; 1 bslbf
if (gainSmoothHoldOffCountPresent==1)
bsGainSmoothHoldOff; 7 uimsbf
}
}
}

Table AMD1.32 — Syntax of parametricDrcTypeLimiter() payload

Syntax No. of bits Mnemonic
parametricDrcTypelLimiter(y
{
parametricLimThiresholdPresent; 1 bslbf
if (paramethrid¢LimThresholdPresent==1) {
bsParametricLimThreshold; 8 uimsbf
}
parpametricLimAttackTime = parametricDrcLookAhead;
parametricLimReleaseTimePresent; 1 bslbf
1f (parametricLimReleaseTimePresent==1)
bsParametricLimReleaseTime; 8 uimsbf
}
}
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7.6 Syntax of equalization tools

82

Table AMD1.33 — Syntax of in-stream loudEqInstructions() payload

Syntax No. of bits Mnemonic

loudEgInstructions ()

{

loudEgSetId; 4 uimsbf
drcLocation; 4 uimsbf
downmixIdPresent; 1 bslbf

if (downmixIdPresent==1) ({
downmixId; 7 uimsbf
additionalDownmixIdPresent; 1 bslbf
if (additionalDdownmixIdPresent==1) {
additionalDownmixIdCount; 7 uimsbf

for (i=0; i<additionalDownmixIdCount; i++) {

additionalDownmixId; 7 uimsbf
}
} else {
additionalDownmixIdCount = 0;
}
} else {
downmixId = 0;
}
drcSetIdPresent; 1 bslbf

if (drcSetIdPresent==1) {
drcSetId; 6 uimsbf
additionalDrcSetIdPresent; 1 bslbf
if (additionalDrcSetIdPresent =Z1) {
additionalDrcSetIdCount; 6 uimsbf
for (i=0; i<additionadDrcSetIdCount; i++) {
additionalDreSetId; 6 uimsbf
}
} else {
addition@lPrcSetIdCount = 0;
}
} else {
drcSetid = 0;
}
eqSetidPresent; 1 bslbf
ifN(egSetIdPresent==1) {

eqSetId; 6 uimsbf
additionalEgSetIdPresent; 1 bslbf
if (additionalEgSetIdPresent ==1) {

additionalEgSetIdCount; 6 uimsbf

for (i=0; i<additionalEgSetIdCount; i++) {

additionalEgSetId; 6 uimsbf
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Table AMD1.33 (continued)

Syntax No. of bits Mnemonic

} else {
additionalEgSetIdCount = 0;
}
} else {

egSetId = 0;

}

loudnessAfterDrc; 1 bslbf
loudnessAfterEq; 1 bslbf
loudEgGainSequenceCount; 6 uimspBf
for (i=0; i<loudEgGainSequenceCount; i++) {
gainSequencelndex; 6 uimsbf
drcCharacteristicFormatIsCICP; 1 bslbf

if (drcCharacteristicFormatIsCICP==1) {

drcCharacteristic; 7 uimsbf
} else {

drcCharacteristicLeftIndex; 4 uimsbf

drcCharacteristicRightIndex; 4 uimsbf
}
frequencyRangeIndex; 6 uimsbf
bsLoudEgScaling; 3 uimsbf
bsLoudEqOffset; 5 uimsbf

Table AMD1.34 — Syntax ofloudEqInstructions() payload for ISO/IEC 14496-12

aligned(8) class LoudEglInstruc¢tlons extends FullBox(‘legi’, version=0, flags=0) {

bit (4) reservedrs 0;

unsigned int (4) loud EQ instructions count;

for (a=1; a<=lQud EQ instructions count; a++) {
bit (2) reserved = 0;
unsigned int (4) loud EQ set ID;

signgd int(5) drc location;

at (1) downmix ID present;
bit (1) DRC set ID present;
bit (1) EQ set ID present;
bit (1) loudness _after EQ;
bit (1) loudness after DRC:

if (downmix ID present==1) ({
unsigned int (7) downmix ID;
bit (1) additional downmix ID present;

if (additional downmix ID present==1) {

bit (1) reserved = 0;
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Table AMD1.34 (continued)

unsigned int (7) additional downmix ID count;
for (i=1; i<=additional downmix ID count; i++) {
bit (1) reserved = 0;

unsigned int (7) additional downmix ID;

}
if (DRC _set ID present ==1) ({

bit (1) reserved = 0;
unsigned int (6) DRC set ID;
bit (1) additional DRC set ID present;
if (additional DRC set ID present==1) {
bit (2) reserved = 0;
unsigned int (6) additional DRC set ID count;

for (i=1; i<=additional DRC set ID count; i++) {
bit (2) reserved = 0;
unsigned int (6) additional DRC set ID;

if (EQ set ID present ==1) {

bit (1) reserved = 0;
unsigned int (6) EQ set ID;
bit (1) additional EQ set ID.present;
if (additional EQ set ID present=sl) {
bit (2) reserved = 0%
unsigned int (6) additidpal EQ set ID count;

for (i=1; i<=additional EQ set ID count; i++) {

bit (2) neserved = 0;
unsigned int (6) additional EQ set ID;
}
}
}
bit (2) reserved = 0;
unsigned inty(6) loud EQ gain sequence count;

for (i=1;\ik=loud EQ gain sequence count; i++) {
bitS%h) reserved = 0;
gasigned int (6) gain sequence index;
bit (1) DRC characteristic format is CICP;
if (DRC characteristic format is CICP==1) ({

bit (1) reserved = 0;

unsigned int (7) DRC characteristic;
} else {
unsigned int (4) DRC characteristic left index;
unsigned int (4) DRC characteristic right index;
}

bit (2) reserved = 0;

unsigned int (6) frequency range index;
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Table AMD1.34 (continued)

unsigned int (3) bs loud eq scaling;

unsigned int (5) bs loud eq offset;

Table AMD1.35 — Syntax of in-stream eqCoefficients() payload

Syntax No. of bits Mnemonic
egCoefficients ()
{
eqgDelayMaxPresent; 1 bslbf
if (egDelayMaxPresent==1) {
bsEgDelayMax; 8 uimsbf
}
uniqueFilterBlockCount; 6 uimsbf
for (j=0; j<uniqueFilterBlockCount; j++) {
filterBlockIndex = j;
filterElementCount; 6 uimsbf
for (k=0; k<filterElementCount; k++) {
filterElementIndex; uimsbf
filterElementGainPresent; bslbf
if (filterElementGainPreseff ¥= 1) {
bsFilterElementGainy 10 uimsbf
}
}
}
uniqueTdFilterElementCount; 6 uimsbf
for (k=0; k<uniqueTdfilterElementCount; k++) {
egFilterFormaty; 1 bslbf
if (eqgFilfepFormat == 0) { /* pole / zero */
bsRealZeroRadiusOneCount; 3 uimsbf
realZeroCount; 6 uimsbf
genericZeroCount; 6 uimsbf
realPoleCount; 4 uimsbf
complexPoleCount; 4 uimsbf
realZeroRadiusOneCount = 2* bsRealZeroRadiusOneCount;
for (m=0; m<realZeroRadiusOneCount; m++) {
zeroSign: 1 uimsbf
}
for (m=0; m<realZeroCount; m++) {
bsZeroRadius; 7 uimsbf
zeroSign; uimsbf
}
for (m=0; m<genericZeroCount; m++) {
bsZeroRadius; 7 uimsbf

© ISO/IEC 2017 - All rights reserved

85


https://iecnorm.com/api/?name=f21eb1b2c247590cbe6fad6a01fc42de

ISO/IEC 23003-4:2015/Amd.1:2017(E)

Table AMD1.35 (continued)

Syntax No. of bits Mnemonic
bsZeroAngle; 7 uimsbf
}
for (m=0; m<realPoleCount; m++) {
bsPoleRadius; 7 uimsbf
poleSign: 1 uimsbf
}
for (m=0; m<complexPoleCount; m++) {
bsPoleRadius; uimsbf
bsPoleAngle; uimsbf
}
} else { /* FIR coefficients */
firFilterOrder; uimsbf
firSymmetry; bslbf
for (m=0; m<firFilterOrder/2+1; m++)
bsFirCoefficient; 11 uimsbf
}
}
}
uniqueEgSubbandGainsCount; 6 uimsbf
if (unigqueEgSubbandGainsCount > 0) {
egSubbandGainRepresentation; bslbf
egSubbandGainFormat; 4 uimsbf
switch (egSubbandGainFormat) {
case GAINFORMAT QMF32:
egSubbandGainCount =.32%
break;
case GAINFORMAT QOMFHYBRID39
egSubbandGaingount = 39;
break;
case GAINFORMAT QMF64:
egSubbandGainCount = 64;
breaky;
casg” GAINFORMAT QMFHYBRID71:
egSubbandGainCount = 71
break;
case GAINFORMAT QMF128:
egSubbandGainCount = 128
break;
case GAINFORMAT QMFHYBRID135:
egSubbandGainCount = 135
break;
case GAINFORMAT UNIFORM:
case default:
egSubbandGainCount = bsEgGainCount + 1; 8 uimsbf
break;
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Table AMD1.35 (continued)

Syntax No. of bits Mnemonic

}
for (k=0; k< uniqueEgSubbandGainsCount; k++) {
subbandGainsIndex = k;

if (egSubbandGainRepresentation == 1) {
egSubbandGainSpline () ;

} else {
for (m=0; m<egSubbandGainCount; m++) {

bsEgSubbandGain; 9 uimsbf

Table AMD1.36 — Syntax of in-stream eqSubbandGainSpline() payload

Syntax No. of bits Mnemonic
egSubbandGainSpline ()
{
nEgNodes = bsEgNodeCount + 2; 5 uimsbf
for (k=0; k<nEgNodes; k++) {
egSlopeCode [k] ; 1..5 vliclbf

}
for (k=1; k<nEgNodes; k++)-4

egFregDeltaCode [k]; 4 uimsbf
}
egGainInitialCode; 5..7 vlclbf
for (k=1; k<nEgNegdes; k++) {

egGainDeltaCode k] ; 5 uimsbf

Table AMD1.37 — Syntax of eqCoefficients() payload for ISO/IEC 14496-12

alligned (8) class EQCoefficients extends FullBox (‘ueqc’, version=0, flags=0) {

bit (1) reserved = 0;

bit (1) eg delay max present;
if (eq delay max present==1) {
bit (8) bs eq delay max;
}
unsigned int (6) unique filter block count;
for (j=1; j<=unique filter block count; J++) {
bit (2) reserved = 0;

unsigned int (6) filter element count;

© ISO/IEC 2017 - All rights reserved 87


https://iecnorm.com/api/?name=f21eb1b2c247590cbe6fad6a01fc42de

ISO/IEC 23003-4:2015/Amd.1:2017(E)

Table AMD1.37 (continued)

for (k=1; k<=filter element count; k++) {

bit (1) reserved = 0;
unsigned int (6) filter element index;
bit (1) bs filter element gain present;
if (bs filter element gain present == 1) {
bit (6) reserved = 0;
unsigned int (10) bs filter element gain;
}
}
}
it (2) reserved = 0;

unsigned int(6) unique td filter element count;
for (j=1; j<=unique td filter element count; j++) {
bit (7) reserved = 0;
bit (1) EQ filter format;
if (EQ filter format == 0) {
bit (1) reserved = 0;
unsigned int bs real zero radius one count;
unsigned int real zero count;

unsigned int

(3)
(6)

unsigned int (6) complex zero count;
(4) real pole count;
(4)

unsigned int complex pole count;
for (m=1; m<=bs real zero radius_ one Louht; m++) {
unsigned int(l) zero_ sign;
}
bit (bs_real zero radius one codnt mod 8) reserved = 0; // byte fill
for (m=1; m<=real zero coung;dm++) {
unsigned int (7) bs zerovradius;

unsigned int (1) zend,sign;

for (m=1; m<=complex  zero count; mt++) {
bit (2) resénved = 0;
unsigned\int (7) bs zero radius;

unsigned: int (7) bs zero angle;
for (wz1l; m<=real pole count; m++) {
Unsigned int (7) bs pole radius;

unsigned int (1) zero sign;

for (m=1; m<=complex_pole_count; m++) |

bit (2) reserved = 0;

unsigned int (7) bs pole radius;
unsigned int(7) bs pole angle;
}
} else { // FIR coefficients
unsigned int(7) FIR filter order;
bit (1) FIR symmetry;
bit ((11* (FIR filter order/2+1)) mod 8) reserved = 0; // byte fill
for (m=1; m<=FIR filter order/2+1; m++) {
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Table AMD1.37 (continued)

unsigned int (11) bs FIR coefficients;

}
bit (2) reserved = 0;

unsigned int (6) unique EQ subband gains count;

if (unique EQ subband gains count > 0) {
bit (3) reserved = 0;
bit (1) EQ subband gain repesentation;
unsigned int (4) EQ subband gain format;
if (EQ subband gain format== GAINFORMAT UNIFORM) ({
bit (2) reserved = 0;
unsigned int(6) bs EQ gain count;
}
for (k=1; k<=unique subband gains count; k++) {
if (EQ _subband gain repesentation==1) ({
unsigned int (5) bs EQ node count;
unsigned int n_EQ nodes = bs_EQ node count/+ 2;
unsigned int bitsize = 5;
for (k=1; k<=n_ EQ nodes; k++) {
unsigned int (1..5) EQ slope cOde;
bitsize = bitsize + sizeofXEQ slope code);
}
bit (bitsize mod 8) reserxed = 0; // fill to byte boundary
for (k=2; k<=n_EQ nodes; “k++) {
unsigned int (4) S€Q" freq delta code;
}
bit((4 * n EQ nodes) mod 8) reserved = 0; // fill to byte boundary
unsigned int (5,."..7) EQ gain initial code;
bit (8 - sizeof(EQ gain initial code)) reserved = 0; // byte fill
for (k=2»"k<=n_ EQ nodes; k++) {
ufisigned int (5) EQ gain delta code;
}
bit ((5 * n EQ nodes) mod 8) reserved = 0; // byte fill
Y eilse { // EQ subband gain count derived as in Table 54
for (m=1; m<=EQ subband gain count; m++) {
unsigned int (9) bs EQ subband gain}
}
bit ((9*EQ_subband gain count) mod 8) reserved = 0; // byte fill
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Table AMD1.38 — Syntax of in-stream eqlInstructions() payload

Syntax No. of bits Mnemonic
egqInstructions ()
{
egSetId; uimsbf
egSetComplexityLevel; 4 uimsbf
ThamerCounrt— Pasechametcournts
downmixIdPresent; 1 bslbf
if (downmixIdPresent==1) {
downmixId; uimsbf
egApplyToDownmix; bslbf
additionalDownmixIdPresent; bslbf
if (additionalDdownmixIdPresent==1) {
additionalDownmixIdCount; 7 uimsbf
for (i=0; i<additionalDownmixIdCount;
additionalDownmixId; 7 uimsbf
}
} else {
additionalDownmixIdCount = 0;
}
if ((egApplyToDownmix == 1) && (downmixId &&
(downmixId != 0x7F) && (additionadDownmixIdCount==0)) {
channelCount = targetChannelCountPromDownmix;
} else if (downmixId == 0x7F) {
channelCount = 1;
}
} else {
downmixId = 0;
}
drcSetlId; uimsbf
additionalDrcSetIdPresent; bslbf
if (additionalDrcSetIdPresent ==1) ({
additionalDrcSetIdCount; 6 uimsbf
for (i=0y i<additionalDrcSetIdCount; i++) {
additionalDrcSetId; 6 uimsbf
}
} edge {
additionalDrcSetIdCount = 0;
¥
eqSetPurpase; 16 bhslbf
dependsOnEgSetPresent; 1 bslbf
if (dependsOnEgSetPresent ==1) {
dependsOnEgSet; 6 uimsbf
} else {
noIndependentEqUse; 1 bslbf

90
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Table AMD1.38 (continued)

Syntax

No. of bits

Mnemonic

}
egChannelGroupCount = 0;
for (i=0; i<channelCount; i++) {

newGroup = 1;

for (k=0; k<i; k++) {
if (egChannelGroup == egChannelGroupForChannel[k]) {
newGroup = 0;

}

if (newGroup == 1) {
egChannelGroupCount += 1;

}

nr:{"'hannn'l (:rnnP'F'nr("hnnnn'l Hl = eqf ‘hannel (;rg_up . 1 wnimsbhf

tdFilterCascadePresent; 1 bslbf
if (tdFilterCascadePresent == 1) {
for (i=0; i<egChannelGroupCount; i++) {
egCascadeGainPresent; 1 bslbf
if (egCascadeGainPresent==1) ({
bsEgCascadeGain; 10 uimsbf
}
filterBlockCount; 4 uimsbf
for (k=0; k<filterBlockCdunt; k++) {
filterBlockIndexy; 7 uimsbf
}
}
egPhaseAlignmentPrésent; 1 bslbf
for (i=0; i<eqgChannelGroupCount; i++) {
for (k=iX¥; k<egChannelGroupCount; k++) {
ifi YegPhaseAlignmentPresent==1) ({
eqgPhaseAlignment (i, k) = bsEqPhaseAlignment; 1 bslbf
} else {
egPhaseAlignment (i, k) = 1;
}
}
}
}
subbandGainsPresent; 1 bslbf
if (subbandGainsPresent == 1) {
for (i=0; i<eqChannelGroupCount; it} {
subbandGainsIndex; 6 uimsbf
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Table AMD1.38 (continued)

No. of bits Mnemonic

Syntax
eqTransitionDurationPresent; 1 bslbf
if (egTransitionDurationPresent==1) {

bsEqTransitionDuration; 5 uimsbf

Table AMD1.39 — Syntax of eqlnstructions() payload for ISO/IEC 14496-12

aligned(8) class EQInstructions extends FullBox(‘uegi’, version=0, flags=0) {
[bit (4) reserved = 0;
unsigned int (4) EQ instructions count;
for (a=1; a<=EQ instructions count; a++) {
bit (1) reserved = 0;
unsigned int(6) EQ set ID;
bit (1) downmix ID present;
if (downmix ID present==1) ({
bit (7) reserved = 0;
unsigned int(7) downmix ID;
bit (1) EQ apply to downmix;
bit (1) additional downmix ID present;
if (additional downmix ID present==1) <
bit (1) reserved = 0;
unsigned int (7) additional downmix ID count;
for (i=1; i<=additional dowhmix ID count; i++) {
bit (1) reserved = Qg

unsigned int(7) additional downmix ID;

}
bit (1) reserved ='0.;
unsigned int (6) drc set ID;
bit (1) additlenal drc_set ID present;
if (additidnal drc set ID present==1) {
bit (1) reserved = 0;
uasigned int(7) additional drc set ID count;
for (i=1; i<=additional drc set ID count; i++) {
bit (2) reserved = 0;
unsigned int (6) additional drc_ set ID;

}

if

bit (3) reserved = 0;

bit (4) EQ complexity level;

bit (16) EQ set purpose;

bit (1) depends on EQ set present;
(

depends_on EQ set present==1) {

bit (2) reserved = 0;

unsigned int (6) depends on EQ set;
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Table AMD1.39 (continued)

} else {

bit (7) reserved = 0;

bit (1) no independent EQ use;
}
bit (7) reserved = 0;

unsigned int(7) channelCount;

unsigned int(7) EQ channel group count;
bit (1) td filter cascade present;
bit (1) subband gains present;
bit (1) EQ transition duration present;
if (td filter cascade present == 1) {
for (i=1; i<=EQ channel group count; i++) {
bit (3) reserved = 0;
bit (1) EQ cascade gain present;
unsigned int (4) filter block count;
if (EQ cascade gain present == 1) {
bit (6) reserved = 0;
unsigned int (10) bs EQ cascade gains;
}
for (k=1; k<=filter block count; k+#\Y
bit (1) reserved = 0;

unsigned int (7) filter block_Index;

}
bit (7) reserved = 0;
bit (1) EQ phase alignment\present;
if (EQ phase alignment@present == 1) {

unsigned int bitsize = 0;

for (i=1; i<sEQ channel group count; i++) {

for (k=i+1l; k<=EQ channel group count; k++)
bit (1) bs EQ phase alignment;

bitsize++;

}

¥
if (subband gains present == 1) {
for (i=1; i<=EQ channel group count; i++) {
bit (2) reserved = 0;

unsigned int (6) subband gains inde

{

bit (bitsize mod 8) reserved = 0; // fill to byte boundary

}
if (EQ transition duration present == 1) ({
bit (3) reserved = 0;

unsigned int(5) bs EQ transition duration;
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Page 64, A.6.1
Replace Table A.10 with:

Table A.10 — Coding of top level fields of uniDrcConfig() and loudnessinfoSet()

Field label Encoding Mnemonic |Decoded value |Description
bsSampleRate " uimsbf fs=p+1000 Audio sample rate in [Hz]
18 bits
downmixInstructionsCount, uimsbf Np=u Number of downmixIn-
dowhmixInstructionsV1Count ) structions() and downmix-
7 bits InstructionsV1() bloéks,
respectively
drcCpefficientsBasicCount, drc- |, uimsbf Nc=u Number of drcCeefficients
CoefficientsUniDrcCount blocks
3 bits
drclgstructionsBasicCount, " uimsbf Ni=pu Numbet of drcinstructions
drcipstructionsUniDrcCount blocks
4,6 bits
loudnessinfoAlbumCount U uimsbf Npa=u Number of loudnessinfo()
blocks for albums
6 bits
loudnessinfoCount " uimsbf Np=u Number of loudnessInfo()
obi blocks
its

Page|64, A.6.2
Replace Table A.11:

Table A.11 — loudnessInfoSet extension types

Symbol

Value of loudnessinfoSetExtType

Purpose

UNIDPRCLOUDEXT TERM

0x0

Termination tag

(resefved)

(All remqining values)

For future use

With

Table A.11 — loudnessInfoSet extension types

Symbol

Value of loudnessinfoSetExtType

Purpose

UNIDPRCLOUDEXT_TERM

0x0

Termination tag

UNIDRCLOUDEXT_EQ

0x1

Extension for equalization

(resefved]

(All remaining values)

For future use

Page 65, A.6.3

Replace Table A.12:
Table A.12 — UniDrc configuration extension types
Symbol Value of uniDrcConfigExtType Purpose
UNIDRCCONFEXT_TERM 0x0 Termination tag
(reserved) (All remaining values) For future use
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Table A.12 — UniDrc configuration extension types

Symbol

Value of uniDrcConfigExtType

Purpose

UNIDRCCONFEXT_TERM

0x0

Termination tag

UNIDRCCONFEXT_PARAM_DRC

0x1

Parametric DRC

IINIDRCCANDDVT Y71
UINTDINCOCUINT L7y I _V T

Do) EE: o2 + AR N JDNRC 3
U CITICTCTIC IO o UatTa DING CUTTITS;

dynamic EQ, loudness EQ

(reserved)

(All remaining values) For future use

Page 65, A.6.4
Replace Table A.13:

Table A.13 — Coding of metadata that appears in multiplelogical blocks

Metadata field Description

drcLocation See 6.1.2.3

drcSetld A unique number for each drcInstruetions block. 0x0 reserved.

dependsOnDrcSet Same encoding as drcSetld.

downmixId A unique number for each downmixInstructions() block. 0x00 and 0x7F are
reserved. A value of 0x7F in‘drcInstructions indicates that the DRC set can b
applied to any downmix.or'to the original channel layout. In this case, the DR[ set
shall contain a single DRE gain sequence that is applied to all channels. A dowp-
mixId of zero indicates'that the DRC set is applied to the base layout. See also [[SO/
IEC 14496-12.

With:

Table A.13 — Coding of metadata that appears in multiple logical blocks

Metadata field Description

drcLocation See 6.1.2.3.

drcSetld A unique number for each drcInstructions block. 0x0 and 0x3F are reserved. A
value of 0x3F in loudnessinfo() indicates that the loudness information can b
applied to any DRC including no DRC.

dependsOnDrcSet Same encoding as drcSetld.

downmijxld A unique number for each downmixInstructions() and downmixInstructionsfV1()

block. 0x00 and 0x7F are reserved. A value of 0x7F in drcInstructions indicat

that it is permitted to apply the DRC set to the base layout or any downmix. Iz

this case, the DRC set shall contain a single DRC gain sequence that is applied

all channels. If the downmixId is not present or if it has a value of zero, the DR

€S

to
C

f— h I 1 h] 1 — 1 IO Co 44 40 40 1Cc.1 L8 7Y :
STLIS dPPIICU LU LT UdST IdyUUL. STC dISU TOU/IEU 1T 701 4. 1T LIIT VU VET SIUIT

drclnstructionsUniDrc() includes a value of 0x7F and a downmix is active, the
DRC set shall be applied to the downmix. Note that for the V1 version, drclnstruc-
tionsUniDrcV1(), the drcApplyToDownmix flag indicates whether the DRC set shall

be applied to the downmix or to the base layout.

of
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Page 65, A.6.6
Replace Table A.15:
Table A.15 — Coding of metadata in downmixInstructions()

Metadata field Description

targetLayout See ChannelConfiguration in ISO/IEC 23001-8 (CICP).
bsDgwnmixCoefficient See ISO/IEC 14496-12 (ISO base media file format).
With|

T4ble A.15 — Coding of metadata in downmixInstructions() and downmixInstructionsV1()

Metddata field Description

targgtLayout See ChannelConfiguration in ISO/IEC 23001-8 (CICP).
bsDgwnmixOffset See ISO/IEC 14496-12:2015/Amd 1:2017 (ISO base media'file format).
bsDgwnmixCoefficient See ISO/IEC 14496-12:2015 (ISO base media file format).
bsDgwnmixCoefficientV1 See ISO/IEC 14496-12:2015/Amd 1:2017 (ISO base/media file format).
Page|66, A.6.7

Repldce Table A.16:

[able A.16 — Coding of metadata in drcCoefficientsBasic() and drcCoefficientsUniDrc()

Metadata field Description

gainCodingProfile See Table A.18.

gain]nterpolationType See Table A.19,

fullFrame A value of 1.signals that the last node is always at the end of the frame. In low-de-
lay mode,dt shall be 1.

timeAlignment A bit field that indicates whether the gain sample is aligned with the end (0) or
the'center (1) of the deltaTmin interval.

delayMode A bit field that indicates whether the received gains are applied immediately or
with a delay of one frame (see Table A.20).

bsTimeDeltaMin If present, this field indicates the custom time resolution of a DRC sequence
which overrides the default deltaTmin value. The values are encoded according to
Table A.21.

drcCharacteristic A value of 0 means that the DRC characteristic is undefined for a DRC sequence.
Values > 11 are reserved. See ISO/IEC 23001-8 (CICP).

drcBpndType A bit field, which signals if the “crossoverFreqlndex-syntax” (1) or the “startSub-
BandIndex-syntax” (0) should be used. If multi-band DRC gains are applied in
the time-domain by using the multi-band DRC filter bank as specified in 6.4.11,
only the “crossoverFreqlndex-syntax” is allowed. Note that if the “startSubBand-
Index-syntax” is used, the frequency smoothing/fading with overlap weights
according to Table 24 is not applied.

crossoverFreqlndex See Table A.8.

startSubBandIndex zero-based sub-band index for an available sub-band domain. The field is used to
signal the start index for a specific DRC band.
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With:

ISO/IEC 23003-4:2015/Amd.1:201

7(E)

Table A.16 — Coding of metadata in drcCoefficientsBasic(), drcCoefficientsUniDrc(), and

drcCoefficientsUniDrcV1()

Metadata field

Description

drcLocation

See Table 2.

drcFrameSizePresent

A value of 1 indicates that bsDrcEFrameSize value is present

bsDrcFrameSize

Encoding of DRC frame size according to Table A.17.

drcCharacteristicLeftPresent, drc-
CharacteristicRightPresent

Flag to indicate if a characteristic is defined (1) or not (0).

characteristicLeftCount, charac-
teristicRightCount

Number of defined characteristics.

characteristicFormat

Format of characteristic: sigmoidal (0), segment-wise\(1) representati

bsGainLeft, bsGainRight

Encoded DRC gain according to Table AMD1.40 @nd Table AMD1.41.

bsloRatioLeft, bsloRatioRight

Encoded I/0 ratio for sigmoidal characteristic according to
Table AMD1.42.

bsExpLeft, bsExpRight

Encoded exponent for sigmoidal characteristic according to
Table AMD1.43.

flipSignLeft, flipSignRight Flag to indicate if the DRC chardcteristic is multiplied by -1 (1) or not ({0).

bsCharNodeCount Encoded node count for segmeént-wise representation according to
Table AMD1.44.

bsNodeLevelDelta Encoded differential DRE/gain for this node according to Table AMD1.45.

bsNodeGain Encoded DRC gain fon this node according to Table AMD1.46.

shapeFiltersPresent A value of 1 indicates that shape filter parameters are present.

shapeFilterCount Number of shape filter parameter sets.

IfCutFilterPresent, IfBoostFil- A value of }'indicates that the corresponding shape filter parameters are

terPresent, hfCutFilterPresent, present,

hfBoostFilterPresent,

IfCornerFreqlndex, hfCornerFreq- [lidex of corner frequency parameter for low-frequency and high-freqpien-

Index ¢y shape filters, respectively.

IfFilterStrengthIndex, hfFilter- Index of filter strength parameter for low-frequency and high-frequerfcy

Strengthlndex, shape filters, respectively.

gainSequenceCount Number of gain sequences in the uniDrcGain() payload.

gainSetCount Number of gain sequence sets. A set for multi-band DRC can include mplti-
ple gain sequences.

gainCodingPrefile See Table A.18.

gainInterpdlationType See Table A.19.

fullFrathe A value of 1 signals that the last node is always at the end of the frame] In
low-delay mode, it shall be 1.

timeAlignment A bit field that indicates whether the gain sample is aligned with the epd
(0) or the center (1) of the deltaTmin interval.

delayMode A bit field that indicates whether the received gains are applied immedi-
ately or with a delay of one frame (see Table A.20).

timeDeltaMinPresent A value of 1 indicates that a bsTimeDeltaMin value is present.

bsTimeDeltaMin This field indicates the custom time resolution of a DRC sequence which
overrides the default deltaTmin value. The values are encoded according to
Table A.21.

bandCount The number of DRC bands for this gain set.
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Table A.16 (continued)
Metadata field Description
drcBandType A bit field, which signals if the “crossoverFreqlndex-syntax” (1) or the
“startSubBandIndex-syntax” (0) should be used. If multi-band DRC gains
are applied in the time-domain by using the multi-band DRC filter bank like
specified in 6.4.11, only the “crossoverFreqlndex-syntax” is allowed. Note
that if the “startSubBandIndex-syntax” is used, the frequency smoothing/
fading with overlap weights according to Table 24 is not applied
indexPresent A value of 1 indicates that a bsIndex value is present.
bsinglex Encoded gain sequence index that is copied into gainSequencelndex which
refers to the gain sequences in uniDrcGain() numbered in the order)of
appearance.
drcCharacteristicPresent Flag indicating whether a source characteristic for the gain sequence is
present (1) or not (0).
drcCharacteristicFormatIsCICP Flag indicating whether the index of the characteristic is.based on ISO/
IEC 23008-1, (1) or not (0).
drcCharacteristic A value of 0 means that the DRC characteristic is undefined for a DRC se-
quence. Values > 11 are reserved. See [SO/IEC 23001-8 (CICP).
drcCharacteristicLeftIndex, drc- Index of source DRC characteristic of the gainsequence referring to
CharpcteristicRightIndex characteristicLeftIndex and characteristicRightIndex in drcCoefficientsUni-
DrcV1().
crosjoverFreqlndex See Table A.8.
starySubBandIndex Zero-based sub-band index for an‘available sub-band domain. The field is
used to signal the start index for-a specific DRC band.
Page|68, A.6.8
Replgce Table A.24:
Table A.24 — Coding of metadata in.drcInstructionsBasic() and drcInstructionsUniDrc()
Metddata field Description
bsSefjuencelndex A uniquenumber which specifies which DRC sequence should be assigned to
whiechchannel/object of the configuration specified in downmixId.
The reserved value 0x00 indicates that the assigned channel will not be pro-
cessed by the DRC tool.
All other values indicate the assigned DRC sequence index plus one.
Due to the reserved value, the number of DRC gain sequences in one location
cannot be more than 63.
Note that bsSequencelndex is effectively a 1-based index. The sequence indices
(sequencelndex) used for processing are 0-based.
additiofialDownmixIdCount |Number of additional downmixIds connected with one DRC set. Note that only
one DRC channel group is allowed if an additional downmixId refers to a differ-
ent target channel layout than the first downmixId.
additionalDownmixId Additional downmixId connected with a drcSetld. This field may be used to
declare additional target layouts for which one single DRC set provides suitable
gains, e.g. for clipping prevention of multiple target layouts with the same DRC
set. Note that only one DRC channel group is allowed if an additional downmixId
refers to a different target channel layout than the first downmixId.
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Table A.24 (continued)

Metadata field

Description

bsRepeatSequenceCount

A field which declares that the current sequence index should be repeated for
multiple channels. The assignment for-loop continues at position “i =i + repeat-
SequenceCount”. bsRepeatSequenceCount is encoded according to Table A.26. If
a sequence index should be repeated more than 32 times, bsSequencelndex has
to be signalled again.

Ll Pl a o~ Yal -
USNTPTALI Al dITITLTT STUUITU

Afretdsimitar-tobsRepeatSequenceComnt-to-indtcateif thresequenceimdexgnd
the duckingScaling factor should be repeated for multiple channels. bsRepeatPa-
rametersCount is encoded according to Table A.26.

ness-ValueLower

nolndependentUse A flag which signals that the DRC set can only be used in combination‘Wwith gn-
other DRC set as indicated by the dependsOnDrcSet field.
bsDrcSetTargetLoud- A field which contains the upper limit of the target loudness.of:a DRC set. The
ness-ValueUpper default value is 0 dB. The values are encoded according to Table A.31.
bsDrcSetTargetLoud- A field which contains the lower limit of the target loudniess of a DRC set. The

default value is -63 dB. The values are encoded according to Table A.31.

With:

Table A.24 — Coding of metadata in drcInstructionsBasic(),drcinstructionsUniDrc(), and

drcInstructionsUniDrcV1()

Metadata field

Description

drcSetld

Index to identify this DRC set. The value of 0 and 0x3F is reserved.

drcSetComplexityLevel

Value that indicates the computational complexity level of the associatedl
DRC set per audio thannel. The complexity level is used to determine if 3
decoder is capable of applying the DRC set (see 6.9).

drcLocation Location.of'DRC gain sequence (see Table 2).
downmixIdPresent A flagithat has a value of 1 when downmixID is present.
downmixId Index to identify a downmix that is associated with this DRC set.

additionalDownmixIdPresent

A'flag that has a value of 1 if additional downmixIds are present.

additionalDownmixIdCount

Number of additional downmixIds connected with one DRC set. Note tha
only one DRC channel group is allowed if an additional downmixId is pr¢sent
and the DRC is applied to a downmix.

additionalDownmixId

Additional downmixId connected with a drcSetld. This field may be use
to declare additional target layouts for which one single DRC set providgs
suitable gains, e.g. for clipping prevention of multiple target layouts witl the
same DRC set. Note that only one DRC channel group is allowed if an addj-
tional downmixId is present and the DRC is applied to a downmix.

drcApplyToDownmix

A flag that has a value of 1 to indicate that the DRC set is applied to the

downmix. Otherwise it is applied to the base layout. Since this flag is on
present in drcIntructionsUniDrcV1() payloads, for the other payloads th|
DRC is applied to the downmix if a downmixID is present that is different

£ OO
TI OTIT U707

© <

drcSetEffect

Declares the effect of the DRC according to Table A.32.

limiterPeakTargetPresent

A flag that has a value of 1 if a bsLimiterPeakTarget value is present.

bsLimiterPeakTarget

Encoded limiter peak target value according to Table A.27.

drcSetTargetLoudnessPresent

A flag that has a value of 1 if a bsDrcSetTargetLoudnessValueUpper value is
present.

bsDrcSetTargetLoudness-
ValueUpper

A field which contains the upper limit of the target loudness of a DRC set. The
default value is 0 dB. The values are encoded according to Table A.31.

bsDrcSetTargetLoudnessValue-
LowerPresent

A flag that has a value of 1 if a bsDrcSetTargetLoudnessValueLower value is
present.
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Table A.24 (continued)
Metadata field Description
bsDrcSetTargetLoudnessValue- |A field which contains the lower limit of the target loudness of a DRC set. The

Lower default value is -63 dB. The values are encoded according to Table A.31.

dependsOnDrcSetPresent A flag that has a value of 1 if a dependsOnDrcSet value is present.

dependsOnDrcSet Indicates the drcSetld of the DRC set this DRC depends on. Same encoding as
drcSetld.

nolnflependentUse A flag which signals that the DRC set can only be used in combination with
another DRC set as indicated by the dependsOnDrcSet field.

requjresEq A flag which signals that the DRC set can only be used in combination with
an EQ set, i.e. if requiresEq==1 it is not permitted to use this DRC setwithout
an associated EQ set, and a DRC tool that does not support EQ shallignore
this DRC set. For combined DRC sets with a primary and dependent set, the
requiresEq field of the dependent set is ignored.

ducklingScalingPresent A flag that has a value of 1 if a bsDuckingScaling value is pfesent.

bsDuyckingScaling Encoded scaling value for ducking.

repeptParameters A flag that has a value of 1 if a bsRepeatParametersCount value is present.

bsRepeatParametersCount Encoded count value indicating how many times the same bsGainSetindex
shall be repeatedly used for subsequent channels (see Table A.26).

bsGalinSetIndex A unique number which specifies which,DRC gain set should be assigned to
which channel/object of the configuration specified in downmixId.
The reserved value 0x00 indicates-that the assigned channel will not be
processed by the DRC tool.
All other values indicate the assigned DRC gain set index according to gain-
SetIndex.
Due to the reserved valte, the number of DRC gain sets in one location can-
not be more than 63+

repeptGainSetIndex Flag to indicate whether the gain set index is repeated (1) or not (0).

bsRepeatGainSetIndexCount A field which'declares that the current gain set index should be repeated for
multiple channels. The assignment for-loop continues at position “i =i + re-
peatGainSetCount”. bsRepeatGainSetindexCount is encoded according to Table
A.26-1fa sequence index should be repeated more than 32 times, bsGainSet-
Index’has to be signaled again.

targgtCharacteristicLeftPresent, |Flag to indicate whether a target DRC characteristic is defined (1) or not (0).

targgtCharacteristicRightPreseént

targg¢tCharacteristicLeftIndex’, |Index ofleft and right target DRC characteristic, respectively. The index

targgtCharacteristicRightlndex |refersto characteristicLeftindex and characteristicRightIndex, in drcCoeffi-
cientsUniDrcV1(), respectively. The index value of 0 is reserved.

gain$calingPresent A flag that has a value of 1 if a scaling values are present.

bsAtfenuationScaling, bsAmplifi- | Encoded scaling values according to Table A.29.

cationScaling

gainffsetPresent A flag that has a value of 1 if an offset value is present.

bsGalinOffset Encoded offset value according to Table A.30.

shapeFilterPresent A value of 1 indicates that a shape filter index is present.

shapeFilterIndex 1-based index that refers to a specific shape filter parameter set in the drc-
CoefficientsUniDrcV1() payload as indicated by the shapeFIlterIndex value in
Table AMD1.24.
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Page 65, A.6.8
Replace Table A.25:

Table A.25 — Coding of bsSequencelndex

Encoding Size Mnemonic sequencelndex Range
u 6 bits uimsbf u-1ifu>0,else undefined 0...62
With:

Table A.25 — Coding of bsGainSetIndex

Encoding Size Mnemonic gainSetIndex Range
u 6 bits uimsbf u-1if u>0,else undefined 0.5.62
Page 68, A.6.8

Replace Table A.26:

Table A.26 — Coding of bsRepeatParametersCount and’bsRepeatSequenceCount field

Encoding Size Mnemonic repeatPdrametersCount, Range
repeatSequenceCount
u 5 bits uimsbf Np=u+1 1..32
With:

Table A.26 — Coding of bsRepeatParametersCount and bsRepeatGainSetIndexCount field

Encoding Size Mnembonic repeatParametersCount, Range

repeatGainSetIndexCount
u 5 bits utmsbf Nr=u+1 1..32

Page 67, A.6.7
Add new tables-after Table A.23 and adjust subsequent table numbering:

Table AMD1.40 — Coding of bsGainRight

Enicoding Size Mnemonic gainDbRight [dB] Range
U 6 bits uimsbf -U -63...0 dB, 1 dB step slize

Table AMD1.41 — Coding of bsGainl.eft

Encoding Size Mnemonic gainDbLeft [dB] Range
u 6 bits uimsbf u 0...63 dB, 1 dB step size

Table AMD1.42 — Coding of bsloRatioLeft and bsloRatioRight

Encoding Size Mnemonic ioRatioLeft, ioRatio- Range
Right
u 4 bits uimsbf 0.05 +0.15u 0.05...2.3, step size of 0.15
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Table AMD1.43 — Coding of bsExpLeft and bsExpRight

Encoding Size Mnemonic expLeft, expRight Range
u 4 bits uimsbf 1+2u;u<15 1...29, step size of 2
and oo
o ; else
Table AMD1.44 — Coding of bsCharNodeCount
Eﬁcoding Size Mnemonic characteristicNodeCount Range
u 2 bits uimsbf u+1 1.4
Table AMD1.45 — Coding of bsNodeLevelDelta
Encoding Size Mnemonic nodeLevelDelta [dB] Range
u 5 bits uimsbf u+1 1532 dB,
1ydB step size
Table AMD1.46 — Coding of bsNodeGain
Enhcoding Size Mnemonic nodeGain [dB] Range
u 8 bits uimsbf 0.5u - 64 -64...63.5 dB,
0.5 dB step size

Table AMD1.47 — Coding of coefficient boundary y1 boungfor LF shaping filters depending on

IfCornerFreqlndex and IfFilterStrengthIndex in‘drcCoefficientsUniDrcV1 ()

IfCornerFreqindex IfFilterStrengthIndex

0 1 2 3 (reserved)
0 -0.994 -0996 -1.0 reserved
1 -0.99 0,995 -0.999 reserved
2 -0.98 -0.989 -0.996 reserved
3 -0.97 -0.983 -0.994 reserved
Remaining indexes reserved reserved reserved reserved
reserved

Tal]

le AMD1.48 — Coding-of.coefficient boundary y1 bound for HF shaping filters depending on
hfCornerFreqindex and hfFilterStrengthIindex in drcCoefficientsUniDrcV1 ()

hfCornerFreqindex hfFilterStrengthindex

0 1 2 3 (reserved)
0 0.15 0.75 1.05 reserved
1 0.43 0.87 1.07 reserved
2 0.6 0.92 1.07 reserved
3 0.8 1.0 1.06 reserved
4 0.9 1.04 1.073 reserved
Remaining indexes reserved reserved reserved reserved
reserved
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Table AMD1.49 — Coding of coefficient gain offset gofset for LF shaping filters depending on
IfCornerFreqlndex and IfFilterStrengthIndex in drcCoefficientsUniDrcV1 ()

IfCornerFreqlndex IfFilterStrengthIndex

0 1 2 3 (reserved)
0 3.0 2.0 1.2 reserved
1 3.0 2.0 1.5 reserved
2 3.0 2.0 2.0 reserved
3 3.0 2.0 2.0 reserved
Remaining indexes reserved reserved reserved reserved
reserved

Table AMD1.50 — Coding of coefficient gain offset goffset for HF shaping filters'depending
hfCornerFreqindex and hfFilterStrengthlndex in drcCoefficientsUniDrcV1 ()

hfCornerFreqlndex hfFilterStrengthIndex

0 1 2 3 (reserved)
0 4.5 6.0 3.5 reserved
1 3.7 4.0 2.7 reserved
2 3.0 3.5 2.0 reserved
3 2.0 2.5 1.5 reserved
4 1.5 2.0 1.31 reserved
Remaining indexes reserved reservéd reserved reserved
reserved

on

Table AMD1.51 — Coding of Radius r for LF shaping filters depending on IfCornerFreqlndekx in
drcCoefficientsUniDrcV1 ()

IfCornerFreglndex r

0 0.988

1 0.98

2 0.96

3 0.94
Remaining indexes reserved reserved

Table AMD1.52.— Coding of normalized cutoff frequency f¢ norm and radius r for HF shaping
filters depending on hfCornerFreqlndex in drcCoefficientsUniDrcV1 ()

hfCornerFreqlndex |f¢norm r

0 0.15 0.45

1 0.20 0.4

2 0.25 0.35

3 6-35 63

4 0.45 0.3
Remaining indexes reserved reserved
reserved
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Page

69, A.6.8

Replace Table A.31:

Table A.31 — Coding of bsDrcSetTargetLoudnessValueUpper/-Lower field

Encoding |Size Mnemonic |drcSetTargetLoudnessValue in [dBFS] Range
u 6 bits uimsbf drcSetTargetLoudnessValue = u - 63 -63 ...0dBFS,1dB
SLED STZE.
With|
Table A.31 — Coding of bsDrcSetTargetLoudnessValueUpper/-Lower field
Encdding Size Mnemonic drcSetTargetLoudnessValue in [LKFS] Range
u 6 bits uimsbf drcSetTargetLoudnessValue = u - 63 -63+.. 0 LKFS,
DdB step size.
Pagel|71, A.6.9
Replace Table A.35:

Table A.35 — Coding of methodValue field

Encqding Format methodDefinition methoedValue Approx. range
u 8 uimsbf 1,..5 L&-57.75 + p2-2 -57.75 ... 6,
0.25 step size
See Table A.39|8 uimsbf See Table A.39 0..121
u 5 uimsbf L=80+u 80..111dB
u 2 uimsbf 0x0: "not indicated” n/a
0x1: "large room,
X curve monitor”[1]
0x2: ”small room,
flat monitor”[1]
0x3: “reserved”
U 8 uimsbf 9 L=-116 + u2-1 -116 ... 11.5 LKFS
0.5 step size
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With:

Table A.35 — Coding of methodValue field
Encoding Format methodDefinition methodValue Approx. range
u 8 uimsbf 0,..,5 L =-57.75+ u2-2 -57.75 ... 6,

0.25 step size

See Table A.39|8 uimsbf 6 See Table A.39 0..121
u 5 uimsbf 7 L=80+u 80..111dB
u 2 uimsbf 8 0x0: "not indicated” n/a

0x1:”large room,
X curve monitor”[1]
0x2: ”small room,
flat monitor”[1]
0x3: “reserved”

u 8 uimsbf 9 L=-116 + u2-1 -116 ... 11.5 LKJFS,
0.5 step size

Page 71, A.6.9
Replace Table A.37 with:

Table A.37 — Coding of measurementSystem field in loudnessinfo()

Value Meaning

0 Unknown/other

1 EBU R-128(8]

2 ITU-R BS.1770-4[4]

3 ITU-R BS.1770-4with pre-processing. The pre-processor is a 4th order LinK-
witz-Riley filter' with a cutoff frequency of 500 Hz.

4 User

5 Expert/panel

6 ITU*R BS.1771-1[5]

7 (reserved, not permitted) Reserved Measurement System A (RMS_A)
8 (reserved, not permitted) Reserved Measurement System B (RMS_B)
9 (reserved, not permitted) Reserved Measurement System C (RMS_C)
10 (reserved, not permitted) |Reserved Measurement System D (RMS_D)
11 (reserved, not permitted) |Reserved Measurement System E (RMS_E)

Remaining values’are reserved.
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Page

Add new subclauses after A.6.9:

73,A.6.9

A.6.10 Coded metadata in drcCoefficientsParametricDrc()

Table AMD1.53 — Coding of metadata in drcCoefficientsParametricDrc()

Metadata field

Description

drcL

bcation

See 6.1.2.3. If a drcCoefficientsUniDrc() block for the same drc-
Location is present, the first gainSetindex referring to drcCoeffi=
cientsParametricDrc() starts with an offset of the gainSetCounlt
defined in drcCoefficientsUniDrc(). Note that the same holds.for a
drcCoefficientsUniDrcV1() block if present.

para

metricDrcFrameSizeFormat

A field that signals whether parametricDrcFrameSizeis coded by
bsParametricDrcFrameSize (0) or by bsDrcFrameSize\(1).

bsPafametricDrcFrameSize A field that signals the processing frame size of parametric DRCs.
The values are encoded according to Table AMDP1.54.

bsDrcFrameSize A field that signals the processing framesize of parametric DRCs.
The values are encoded according to Table A.17.

bsPafametricDrcDelayMax A field that specifies a delay value-gteater than or equal to the
maximum delay of any applicable parametric DRC set combina-
tion in the stream. The value$,are encoded according to Table
AMD1.55.

resefParametricDrc The default value is 0. Avalue of 1 indicates that the parametric
DRC shall be reset (e.g\for streaming scenarios). See also 6.6.

parametricDrcGainSetCount Number of parametric DRC gain sets.

para

metricDrcld

A unique 0-bdsed identifier that refers to a specific paramet-
ricDrcInstructions() block.

side

hainConfigType

A field that defines the side-chain configuration of a parametric
DRC gain set. The values are encoded according to Table AMD1.56.
For@walue of 1, the channel weights can be customized based

on an applicable downmixId. For all other values, the side-chain
ihput signal is defined by the drcChannelGroup the DRC gains set
is assigned to within a drcInstructionsUniDrc() or drclnstruc-
tionsUniDrcV1() block. If a value is not applicable for a parametric
DRC instance, sideChainConfigType shall be set to 0, which is the
default. Note that for drcInstructionsUniDrcV1(), the applicable
downmixld is 0 (baseLayout) for drcApplyToDownmix=0.

dowhmixId

See Table A.13.

level

FstimChannelWeightFormat

A field that signals if a channel map (0) or a channel weight map
(1) is present for the definition of the side-chain signal of a para-
metric DRC instance.

add(dhannel

A value of 1 indicates that the current channel shall be added to
the side-chain signal of a parametric DRC instance.

bsChiannelWeight

A field that defines a weighting factor for the current channel for
addition to the side-chain signal of a parametric DRC instance.

The values are encoded according to Table AMD1.57.

bsDrcInputLoudness

A field that signals the input loudness for a parametric DRC gain
set. The values are encoded according to Table AMD1.58. The
input loudness is required for normalization of the DRC side-
chain input level.
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Table AMD1.54 — Coding of bsParametricDrcFrameSize field

Field Encoding |Mnemonic |parametricDrcFrameSize Range
in [samples]
bsParametricDrcFrameSize u uimsbf MparametricDRC = 2H 1...215 qudio
4 bits sample inter-
vals, variable
step size.

Table AMD1.55 — Coding of bsParametricDrcDelayMax field

Field Encoding Mnemonic |parametricDrcDelayMax Range
in intervals of audio sam-
ple rate
bsParametricDrcDelayMax {u, v} {uimsbf, 16u2v 0...63488,
(5 bits, 3 bits} uimsbf} Varlablre
step sige.

Table AMD1.56 — Coding of sideChainConfigTypefield

Value Meaning
0 (default) Side-chain signal defined by all channelslof the processed drcChannelGroup|and

channelWeight[] set to 0 dB.

Custom configuration of side-chain signal based on an applicable downmixId.

Side-chain signal defined by ‘atl channels of the processed drcChannelGroup|{and

channelWeight[] set accor&ing to ITU-R BS.1770-4.

Remaining values are reserved.
Table AMD1.57 — Cading of bsChannelWeight field
Field Encoding Mnemonic u channelWeight Range
bsChannelWeight u uSOF 0 10.0 dB -00 ...10.0 dB,
A bits variable step sife.
1 6.0 dB
2 4.5dB
3 3.0dB
4 1.5dB
5 0dB
6 -1.5dB
7 -3.0dB
8 -4.5dB
9 -6.0dB
10 -10.0 dB
11 -15.0dB
12 -20.0dB
13 -30.0dB
14 -40.0 dB
15 -0 dB
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Table AMD1.58 — Coding of bsDrcInputLoudness field

Field Encoding |Mnemonic drcInputLoudness in [dB] Range
bsDrcInputLoudness u uimsbf Lreference = -57.75 + u2-2 -57.75
8 bits .. 6dB,
0.25dB
step size.
A.6.11 Coded metadata in parametricDrcInstructions()

Table AMD1.59 — Coding of metadata in parametricDrcInstructions()

Metddata field

Description

parametricDrcld

A unique 0-based identifier for each parametricDrcInstpuctions()
block.

bsPafjametricDrcLookAhead

A field that signals the audio delay that should bé applied for a par-
ametric DRC instance. See Table AMD1.60. Ifnet present, a default

value is set based on parametricDrcType.

parametricDrcPresetldPresent

A field that indicates whether the paranietric DRC type is defined by
parametricDrcPresetld (1) or not (0}

parametricDrcPresetld

A unique 0-based identifier thatis'mapped to a parametricDrcType
and predefined settings according to Table AMD1.62. If an unsupport-
ed value is received, the corresponding parametric DRC instance shall

be disabled.

parametricDrcType

A field that signals the parametric DRC type. See Table AMD1.61.

Table AMD1.60 — Coding of bsParametricDrcLookAhead field

Field Encoding | Mnémonic parametricDrcLookAhead Range
in [ms]
bsPafjametricDrcLookAhead u uimsbf TlookAhead = U 0..127 ms,

7 bits

1 ms step size.

Table AMD1.61 — Coding of parametricDrcType

Symbol Value of parametricDrc- |Purpose
Type

PARAM_DRC_TYPE_FF 0x0 Parameters defined by parametricDrc-
TypeFeedForward() block (see 6.6.2.3 and
6.6.3.1).

PARAM_DRC_TYPE_LIM 0x1 Parameters defined by parametricDrc-
TypeLimiter() block (see 6.6.2.4 and
6.6.3.2).

(resefved) 2-6 For ISO use.

(resekvedy 7 Fortse-eutside-of1S0-scope
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Table AMD1.62 — Mapping of parametricDrcPresetld to parametricDrcType

parametricDrcPresetld |parametricDrcType Parameters Description

0 PARAM_DRC_TYPE_FF drcCharacteristic=7 DRC curve defini-

1 PARAM_DRC_TYPE_FF |drcCharacteristic = 8 ton Zagcggrlc_léf"g]) ;SCO/

2 PARAM_DRC_TYPE_FF drcCharacteristic=9 gain smoothing time

3 PARAM_DRC_TYPE_FF drcCharacteristic = 10 E,Ofl?ta,n‘t,sicsgrding to

4 PARAM_DRC_TYPE_FF drcCharacteristic = 11 TR A

5 PARAM_DRC_TYPE_LIM — Default parameters as
specified in 6:6.3.2.

6-127 (reserved) (reserved) (reserved)

A.6.12 Coded metadata in parametricDrcTypeFeedForward()
Table AMD1.63 — Coding of metadata in parametricDrcTypeFeedForward()

Metadata field

Description

levelEstimKWeightingType

A field that indicates the staté ofthe pre-filter and RLB filter for lgvel

estimation according to ITU-R BS.1770-4. See Table AMD1.64.

bsLevelEstimIntegrationTime

Level estimation integration time. If not present, the default valug is

parametricDrcFrameSize. See Table AMD1.65.

drcCurveDefinitionType

A field that indicates'whether the DRC curve is defined by a drcCHar-

acteristic index/(0) or by a DRC curve parametrization.

drcCharacteristic drcCharacteristic index and DRC curve definition according to 1S4/
IEC 230071-8. Following drcCharacteristic indices are currently sup-
ported.for the usage with parametricDrcType == PARAM_DRC_TYPE_
FF:¢%7,8,9,10,11}. If an unsupported value is received, the correspqnd-
ing parametric DRC instance shall be disabled.

bsNodeCount Number of curve nodes. See Table AMD1.66.

bsNodeLevellnitial Input level of first node in dB. See Table AMD1.67.

bsNodeLevelDelta Input level distance to next node in dB. See Table AMD1.68.

bsNodeGain Node output gain in dB. See Table AMD1.69.

drcGainSmoothParametérsPresent

A field that indicates whether custom smoothing parameters are
provided (1) or whether smoothing parameters matching to a pre

be used.

sent
drcCharacteristic index shall be used (0) (see Table AMD1.77). If dc-
Characteristic is not present, the default smoothing parameters shall

bsGainSmoothAttackTimeSlow

Slow attack time for DRC gain smoothing in ms. See Table AMD1.7

bsGainSmroothReleaseTimeSlow

Slow release time for DRC gain smoothing in ms. See Table AMD1{71.

bsGainSmoothAttackTimeFast

Fast attack time for DRC gain smoothing in ms. See Table AMD1.7p.

bsGainSmoothReleaseTimeFast

Fast release time for DRC gain smoothing in ms. See Table AMD1.73.

bsGainSmooth AttackThreshold

Fast attack threshold for DRC gain annfhing indBR

See Table AMD1.74.

bsGainSmoothReleaseThreshold

Fast release threshold for DRC gain smoothing in dB.
See Table AMD1.75.

bsGainSmoothHoldOff

Hold counter for DRC gain smoothing. See Table AMD1.76.
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Table AMD1.64 — Coding of levelEstimKWeightingType field

Value Meaning
0 Pre-filter OFF, RLB filter OFF
1 Pre-filter OFF, RLB filter ON
2 Pre-filter ON, RLB filter ON
3 reserved
Table AMD1.65 — Coding of bsLevelEstimIntegrationTime field
Field Encoding |Mnemonic |levelEstimIntegrationTime Range
in [samples]
bsLepelEstimIntegrationTime |u uimsbf Tintegration = (U + 1)Mparametricbrc |1 .«.6%'times
6 bits MparametricDRC
audio sample
intervals.
Table AMD1.66 — Coding of bsNodeCount field
Field Encoding Mnemonic nodeCount Range
bsNadeCount u uimsbf Nnodes = U + 2 2..9.
3 bits
Table AMD1.67 — Coding of bsNodelievellnitial field
Field Encoding Mnemonic |nodeLevellnitial in [dB] Range
bsNddeLevellnitial u uimsbf Litodks, initial = =11 = -74...-11 dB, 1 dB
6 bits step size.
Table AMD1.68 — Coding of bsNodeLevelDelta field
Field Encoding Mnemonic |nodeLevelDelta in [dB] Range
bsNddeLevelDelt imsbf 1..32dB, 1dBst
sNddeLevelDelta u uims ALpoge =1+ 11 L step
5 bits '
Table AMD1.69 — Coding of bsNodeGain field
Field Encoding Mnemonic nodeGain in [dB] Range
bsNddeGain L uimsbf Gnode = 1 — 39 -39...+24 dB, 1 dB
6 bits step size.
Table AMD1.70 — Coding of bsGainSmoothAttackTimeSlow field
Field Encoding |[Mnemonic |gainSmoothAttackTimeSlow |Range
in [ms]
bsGainSmoothAttackTimeSlow u uimsbf -5 0...1275 ms,
Tattack,slow =H 5ms step
8 bits .
size.
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Table AMD1.71 — Coding of bsGainSmoothReleaseTimeSlow field

Field Encoding |Mnemonic |gainSmoothReleaseTimeSlow |Range
in [ms]
bsGainSmoothReleaseTimeSlow |u uimsbf r — 1140 0...10200 ms,
release,slow — u
. 40 ms step
8 bits .
slze.
Fable AMPEL72——€odi fbsGainS thAttackFinreFastfietd
Field Encoding |Mnemonic |gainSmoothAttackTimeFast |Range
in [ms]
bsGainSmoothAttackTimeFast u uimsbf -5 0...1275 ms,
Tattack,fast =H 5 ms ste
8 bits i I}
size.
Table AMD1.73 — Coding of bsGainSmoothReleaseTimeFast field
Field Encoding |Mnemonic |gainSmoothReleaseTimeFast |Range
in [ms]
bsGainSmoothReleaseTimeFast |u uimsbf 21,20 0...5100 ns,
Trelease,fast =Hu 20 ms sté
8 bits . p
size.
Table AMD1.74 — Coding of bsGainSmoothAttackThreshold field
Field Encoding |Mnemonic |gainSmoothAttackThreshold Range
in [dB]
bsGainSmoothAttackThreshold U uimsbf . 0..30(dB
™ w;if p =31 and o
3 r = »
5 bits attack , fast oo; else 1dB step
size.
Table AMD1.75.— Coding of bsGainSmoothReleaseThreshold field
Field Encoding |[Mnemonic |[gainSmoothReleaseThreshold Range
in [dB]
bsGainSmoothReleaseThreshold u uimsbf . 0..3Q dB
. w;ifp=#31 and
i Thr, = )
5 bits release, fast o0 else 1dB Step
size.
Table AMD1.76 — Coding of bsGainSmoothHoldOff field
Field Encoding |[Mnemonic |gainSmoothHoldOff Range
bsGainSmoothHoldOff U uimsbf R 0..127.
7 bits ”Uluujj
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