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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL AUDIO - INTERFACE FOR NON-LINEAR PCM
ENCODED AUDIO BITSTREAMS APPLYING IEC 60958 —

Part 11: MPEG-4 AAC and its extensions
and MPEG-D USAC in LATM/LOAS

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compfising
| national electrotechnical committees (IEC National Committees). The object of IEC is to promote internajional
-operation on all questions concerning standardization in the electrical and electronic fields: To this endl and
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC\ Publication(s)"). [Their
eparation is entrusted to technical committees; any IEC National Committee interested in the subject dealf with
mlay participate in this preparatory work. International, governmental and non-governmental organizations ligising
wjth the IEC also participate in this preparation. IEC collaborates closely with thelinternational Organizatign for
Standardization (ISO) in accordance with conditions determined by agreemefnt\between the two organizatidns.

T US O L o

2) The formal decisions or agreements of IEC on technical matters express,\as nearly as possible, an international
cpnsensus of opinion on the relevant subjects since each technical\Committee has representation from all
iMterested IEC National Committees.

IBC Publications have the form of recommendations for interpational use and are accepted by IEC National
Cpmmittees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsibl€)for the way in which they are used or fof any
nlisinterpretation by any end user.

4) Ir] order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publicgtions
treansparently to the maximum extent possible in theip-national and regional publications. Any divergence between

apy IEC Publication and the corresponding nationdlor regional publication shall be clearly indicated in the Igtter.

5) IBC itself does not provide any attestation ofi.conformity. Independent certification bodies provide confdrmity
agsessment services and, in some areas, decess to IEC marks of conformity. IEC is not responsible fof any
seérvices carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) Np liability shall attach to IEC or jits-directors, employees, servants or agents including individual expert$ and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature‘whatsoever, whether direct or indirect, or for costs (including legal fees} and
expenses arising out of ;the, publication, use of, or reliance upon, this IEC Publication or any othef IEC
Publications.

8) Aftention is drawn to the Normative references cited in this publication. Use of the referenced publicatidns is
indispensable for the.correct application of this publication.

9) Altention is drawnto the possibility that some of the elements of this IEC Publication may be the subject of patent
rigphts. IEC shall not be held responsible for identifying any or all such patent rights.

This eto

the préevious edition IEC 61937-11:2010+AMD1:2018 CSV. A vertical bar a € margin

whekever-g hanae-has been made.  Additions-are in areen te deletions ugh
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IEC 61937-11 has been prepared by technical area 20: Analogue and digital audio, of IEC
technical committee 100: Audio, video and multimedia systems and equipment. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2010, and
Amendment 1:2018. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) MPEG-D USAC has been added

The|text of this International Standard is based on the following documents:

Draft Report on voting
100/3523/CDV 100/3582/RVC

Fulllinformation on the voting for its approval can be found in the report‘on voting indicated in
the @bove table.

Thellanguage used for the development of this International Standard is English.

A ligt of all parts in the IEC 61937 series, published under the general title Digital audio —
Intefface for non-linear PCM encoded audio bitstreams applying IEC 60958, can be found on
the |EC website.

This| document was drafted in accordance with\}ISO/IEC Directives, Part 2, and developgd in
accgrdance with ISO/IEC Directives, Part 1.atdd ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs., The main document types developed by IEC| are
desgribed in greater detail at www.iec.ch/standardsdev/publications.

The|committee has decided that the)contents of this document will remain unchanged unti| the
stabjlity date indicated on the IEC website under webstore.iec.ch in the data related tq the
spegific document. At this date,-the document will be
e rleconfirmed,

e Withdrawn,

e rleplaced by atrevised edition, or

e amended-

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates that|it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

Modern digital video broadcasting standards, such as DVB, include support for the MPEG-4
HE AAC and/or HE AAC v2 audio codecs specified in ISO/IEC 14496-3. An increasing number
of countries are adopting these new codecs for their standard-definition and high-definition
digital video broadcasting services and have started with implementations.

For MPEG-2 AAC audio (ISO/IEC 13818-7), the specified framing format for the audio bit stream
is ADTS and its transport over an IEC 60958 interface is specified in IEC 61937-6.

However, audio coglecs
intrgduce new features and capabilities that require a framing format that supports more flexible
signplling and delivery mechanisms. Therefore, MPEG-2 systems (ISO/IEC 13818<1)-spécify
the MPEG-4 LATM/LOAS framing format for MPEG-4 audio codecs to overcome the limitafions
of APTS.

In order to be able to pass the MPEG-4 or MPEG-D audio bit stream from\a set-top box tp an
A/V [receiver connected via the IEC 60958 interface without needing to\reframe the audip bit
stream within ADTS, the MPEG-4 LATM/LOAS framing format needs to be supported by
IEC 61937, including the high-speed transmission protocol where-the“interface does not garry
an gmbedded sampling frequency clock.
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DIGITAL AUDIO - INTERFACE FOR NON-LINEAR PCM
ENCODED AUDIO BITSTREAMS APPLYING IEC 60958 —

Part 11: MPEG-4 AAC and its extensions
and MPEG-D USAC in LATM/LOAS

Sf-ﬁv\n
COpPT

the MPEG-D USAC format, framed in MPEG-4 LATM/LOAS.

Normative references

following documents are referred to in the text in such a way that some or all of their cor
titutes requirements of this document. For dated references,only the edition cited app
undated references, the latest edition of the referénted document (including

70058 Digi o intort

60958-3:2021, Digital audio interface — Par>3: Consumer applications

61937-2:2021, Digital audio *<“Interface for non-linear PCM encoded audio bitstre

IEC 14496-3:20092019, Information technology — Coding of audio-visual objects — P4
o

IEC 23003-3%2020, Information technology — MPEG audio technologies — Part 3: Unj
bch and augio'coding

Terms and definitions

part of IEC 61937 describes the method to convey non-linear PCM bitstreams €ncoded in
rdance with the MPEG-4 AAC format and its extensions (spectral bandhreplication,
metric stereo and MPEG surround), and non-linear PCM bitstreams encodegdifraccordgnce

tent
lies.
any

61937-1:2021, Digital audio — Interface for non-linear PCM encoded audio bitstreams
applying IEC 60958 — Part 1: General

ams

ified

For the purposes of this document, the terms, definitions and abbreviated terms of IEC 61937-1

and

IEC 61937-2, and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

3.1

EC Electropedia: available at http://www.electropedia.org/

SO Online browsing platform: available at http://www.iso.org/obp

Terms and definitions

3.1.1
access unit

sSma

llest entity to which timing information can be attributed
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Note 1 to entry: An access unit is the smallest individually decodable unit.

Note 2 to entry: A decoder consumes access units.

3.1.2

AudioMuxElement{4)

LATM element that carries payload data for at least one audio elementary stream, related
payload length information, and multiplex configuration information

Note 1 to entry ThIS element carrles payload data |n form of PaonadMux elements Jhe—nambe{—m—b;aeke%s

nfig)
n the

tary

LOAS
low |overhead audio stream

synghronisation layer defined by ISO/IEC 14496<3

Note|1 to entry: Three different formats of LOAS are defined, each of which is designed to address the spgcific
chardcteristics of the underlying transmission layer.

3.1.
MPEG-4 AAC profile
confains only the MPEG-4 AAC:lew complexity audio object type

Note|1 to entry: The MPEG-4 AAC“low complexity object type is the counterpart to the MPEG-2 AAC low complexity
profile. In addition to the MPEG-2 AAC LC profile, the MPEG-4 AAC low complexity object type enables the ysage
of thg PNS tool.

Note |2 to entry: The MPEG-4 AAC low complexity object type is used when there are restrictions on the usage of
RAM|and processing. complexity.

3.1.Y
MPEG-4 high-efficiency AAC profile

containsthe spectral band replication object type in conjunction with the MPEG-4 AAC
complexity object type

ow

Note 1 to entry: For further information, see ISO/IEC 14496-3. The MPEG-4 high-efficiency AAC profile is a superset
of the MPEG-4 AAC profile.

3.1.8

MPEG-4 high-efficiency AAC profile version 2

contains the parametric stereo object type and the spectral band replication object type in
conjunction with the AAC low complexity object type

Note 1 to entry: The MPEG-4 high-efficiency AAC profile version 2 is a superset of the MPEG-4 high-efficiency AAC
profile.

3.1.9
MPEG-D Baseline USAC profile
profile that contains the Unified Speech and Audio Coding object type


https://iecnorm.com/api/?name=4fbff3594b81d20fdce0ce9fc902a7f5
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3.1.10

MPEG-D extended high-efficiency AAC profile

profile that contains the parametric stereo object type and the spectral band replication object
type in conjunction with the AAC low complexity object type, as well as the USAC object type

Note 1 to entry: The MPEG-D extended high-efficiency AAC profile is a superset of the MPEG-4 high-efficiency
AAC profile version 2 and the MPEG-D Baseline USAC profile.

3.1.11

MPEG surround

technology used for codlng of multlchannel S|gnals based on a downmixed signal of the original
mult e

Note |1 to entry: MPEG surround is defined in ISO/IEC 23003-1.

3.1.12

Pay|oadMux
paylpad data chunk in an AudioMuxElement that contains potentially multiplexed payload data
for multiple audio elementary streams

Note|1 to entry: In general, PayloadMux elements can be concatenated inside AudioMuxElements.

3.1.13
SpatialSpecificConfig
configuration structure used to initialize the MPEG surround decoder

3.1.14
StreamMuxConfig
configuration structure that describes the structure'of the LATM payload multiplex

3.1.15

MDCT

modified discrete cosine transformation
trangformation schema used by AAC

3.1.16
transformation Iength—(ef—the—AAG—eedeee{—ee;e—eedee)

oberate intwo modes using either 3 960 lines

>
=
O
(D]
H
g
T
D
s
41}
+h
(0]
:1
5
D
fans
[}
-
+
(0]
el

v e~ o OpPTTatC 1Tty O ToaCo ooy ontrtcr—a uu

o N o
lengt-blecks number ofsalrdio samples or corresponding MDCT lines th
block per each audjo\frame

A>3

Q
=4
Q
=
®
©
=
o
o
®
"
(7]
®
o
1Y
(7]
O}

Note|1 to entry: ,AnMDCT line is a spectral component described by frequency, amplitude and phase.

3.1.17
USAC frame length
numpér’of PCM audio samples per USAC frame

Note 1 to entry: USAC can operate in several modes using 1 024, 2 048, 4 096 or 768 linear PCM samples per
USAC frame.

3.2 Abbreviated terms

AAC Advanced Audio Coding

AAC LC MPEG-4 AAC Low Complexity

HE AAC MPEG-4 High-Efficiency AAC and MPEG-4 High-Efficiency AAC Version 2
ADTS Audio Data Transport Stream

DVB Digital Video Broadcasting

MDCT modified discrete cosine transformation

MPEG Moving Picture Experts Group
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MPS
PNS
PS
SBR
USAC
FLT

MPEG Surround
Perceptual Noise Substitution

parametric stereo

—10 -

spectral band replication
Unified Speech and Audio Coding
AAC transformation length
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4 Mapping of the audio bit stream on to IEC 61937-1

4.1 General
Thelcoding of the bit stream and data-burst is in accordance with IEC 61937-1 and IEC*61937-2.
4.2 | Burst-info for MPEG-4 AAC and its extensions and MPEG-D USAC'in LATM/LOAS
The|16-bit burst-info contains information about the data found in the data-burst (see Table 1).
Table 1 — Values for data-type bits 0-4 and data-type bits 5-6
D4aﬁa-typz_b|tst 0- Data-type bits
pccording to 5-6 Reffeence Repetition period
IFC 61937-2 Contents int R of data-bursts
Value of Pc RSN in IEC 60958 frames
Value of bits 5-6
Pc bits 0-4
0-2p 0-3 According to IEC 61937
23 0 According to Definition-specific to
IEC 61937-10 IEC 6193710
1 AAC LC Bit 0 of Pa 960/ 1 024
2 HE AAC Bit 0 of Pa 1920/2 048
3 Reserved-forfuture reserved Reserved-forfuture-definition
it : o
o of-otherapplications
According to IEC 61937
e o= Semmepdipe e L2 o 0o
24 03 According to IEC 61937
25 0-2 According to IEC 61937
3 USAC Bit 0 of Pa 768/ 1024 /2048 /4 09p
26-$1 0-3 According to IEC 61937
Bits| 0—4 ‘of the burst-info (Pc) signal the data-type bits 0-4 used for transmission. For MPEG-4 AAC-based atidio
in LJATM/LOAS, the signalled data-type bits 0-4 is 23 (for AAC LC and HE AAC) or 25 (for USAC). Annex C g|ves
a b lafovarviaw of MDEC A4 I\I\f“’ e o innnir\noY and MDECG N IIQI\P'
If the Pc bits 0-4 are equal to 23, the Pc bits 5-6 indicate if the transmitted data stream contains audio encoded
in AAC LC or HE AAC (including high-efficiency AAC version 2). Only values 1 and 2 refer to the transmission of
AAC LC or HE AAC based audio. The values 0 and 3 are used for indication of codec types which are described
by other or future parts of IEC 61937.
If the Pc bits 0-4 are equal to 25, the Pc bits 5-6 indicate if the transmitted data stream contains audio encoded
in USAC. Only value 3 refer to the transmission of USAC based audio. The values 0, 1 and 2 are used for indication
of codec types which are described by other or future parts of IEC 61937.
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5 Format of data-burst for MPEG-4 AAC and its extensions and MPEG-D USAC
in LATM/LOAS

5.1 General

Clause 5 specifies the data-burst for MPEG-4 AAC audio and its extensions and MPEG-D USAC
in LATM/LOAS. Specific properties such as reference points, repetition period, the method of
filling stream gaps, and decoding latency are specified.

The decoding latency (or delay), indicated for the data-type bits 5-6, should be taken into

acccun{ hyv thao trancmittar ta cohadila data hiroto Ao nannccoary 0 aActabhlich ocvneoheanic t|0n
CH oyt et e ottt et oot e CurC—Cota—ouroto oo e e ooty to—Cotao ooy et OToYg

between picture and decoded audio.

5.2 Pause data-bursts for MPEG-4 AAC and its extensions in LATM/LOAS

Pauge data-bursts for MPEG-4 AAC and its extensions in LATM/LOAS are defined in Tabl

1%
N

Table 2 — Repetition period of pause data-bursts

Repetition period of pause data-burst

Data-type of audio data-burst
Mandatory Recommended

Data-type bits 5-6 for MPEG-4 audio in

LATM/LOAS based on MPEG-4 AAC core codec - 64 1EC 60958 frame

If regular audio data-bursts are not being transmitted due to for example a pause conditign, it
is recommended to use pause data-bursts to fill such stream gaps. The repetition period of the
pause data-bursts should be selected in accordance with Table 2. If other repetition periodg are
necegssary to precisely fill the stream gap. length, or to meet the requirement on audio data-
bursts spacing (see IEC 61937), pause data-bursts may have other lengths which-may cdn or
not be an integer multiple of 64 IEC 60958 frames.

Whgn a stream gap in an audio stream is filled by a sequence of pause data-bursts, the Ra of
the fiirst pause data-burst shall eccur after exactly that amount of IEC 60958 frames as indicpted
by the AAC transformation length in conjunction with the codec type information from Table 3.
It is[recommended that the sequence(s) of pause data-bursts which fill the stream gap shjould
confinue from this point up to the Pa of the first audio data-burst which follows the stream gap,
or a$ close as possible\considering the specific IEC 60958 frame length of the pause data-Qurst
with| respect to the) AAC core codec transformation length. The repetition-period-length
pargmeter contained in the pause data-burst is intended to be interpreted by the receiver as an
indigation of the-number of decoded PCM samples that are missing (due to the resulting ajudio

gap/.

5.3 | “Audio data-bursts

5.3.1 MPEG-4 AAC and its extensions in LATM/LOAS

The stream of data-bursts, as shown in Figure 1, consists of sequences of MPEG-4 AAC and
its extensions in LATM/LOAS frames. Each data-burst consists of a preamble followed by the
payload and stuffing. The data-type of a data-burst according to this specification is 23.
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pa | Pb | Pe| Pd MPEG-4 LOAS framed Pa | Pb | Pe | Pd MPEG-4 LOAS framed
burst payload burst payload
pit0ofPa  MPEG-4LOAS frame _ | Stuffing_ 0 "2  MPEG-4 LOAS frame
A Burst repetition period o

Figure 1 — Data-burst structure

IEC

The w_mmmwmmmmither
pargmeters of the encoded audio. The size of the data-burst payload is indicated by.the Pd

pregmble word and is measured in bits.
Pppl= 4 x 16 bit (Pap is the size of the preamble words Pa _ Pd measured in pits)
Bgq 4 x 16 bit (Bs is the size of the burst spacing measured in bits)
Tl = 1 024 or 960 lines (+£ Lt is the used MDCT transformation length in MDCT
[Ines)
The|maximum data-burst payload size for AAC not utilizing SBR is calculated according tq the
following equation:
2 x 16 bit xFL Lt — ( Ppp + Bg ) = maximum payload size in bits.
If HE AAC is used, the maximum data-burst payload size'is calculated according to the following
equation:
4 x 16 bit xFL Lt — ( Ppp + Bg ) = maximum payload size in bits.
The|data-type-dependent information for MPEG-4 AAC and its extensions in LATM/LOAS is
givep in Table 3. Bits 8—12 of Pc contaip;information about the audio codec used and abouf the
LATM configuration.
Table 3 — Data-type=dependent information for MPEG-4 AAC audio
and its extensions in LATM/LOAS
Bits of Pc
J Value Definition Description
LSB...MSB
8 0 AAC Transformation 1 024 lines
Length ;
1 960 lines
9 0 PS PS data not present
1 PS data present
1011 Q MBS MPS data not prnennf
1 Embedded MPS data present / LATM single layer
transport mode (implicit MPS signalling)
2 Embedded MPS data present / explicit signalling
of MPS in second LATM layer
3 Do not use until further definition
12 0 Reserved Set to "0" until further definition
1 Do not use until further definition

The Pc bit 8 indicates the transformation length of the AAC core codec which is used to encode
the transmitted audio stream. Information from Pc bit 8 does not define the repetition period of
data-bursts on its own. This information is required in conjunction with the codec signalled by
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the data-type bits 5-6 to calculate the data-burst repetition period. Receivers shall read the
data-type bits 5-6 as well as the data-type-dependent information in order to compute the
repetition period of data-bursts. Examples can be found in Annex A.

The Pc bit 9 indicates whether PS data is present in the encoded audio stream.

The two Pc bits 10-11 indicate the presence and transport configuration of MPS data in the
encoded audio stream. The value 0 indicates that no MPS data is present. Values 1 and 2
indicate that MPS data is present in the audio bit stream. Pc bits 10-11 signalling 1 indicate that
the MPS payload as well as the MPS SpatlaISpeC|f|cConf|g are embedded |nS|de the payload
of the ; . m .

sign IImg 2 |nd|cate that the MPS payload is also embedded |n3|de the payload of the f|rst layer.
But [n this case, the MPS SpatialSpecificConfig is signalled as being explicitly associated t¢ the
secqnd layer inside the LATM StreamMuxConfig. The value 3 signalled by the Pc bits.10-11 is
reserved for future use.

This| specification does not allow the transmission of MPS payload that is not.embedded inside
the AAC LC or HE AAC payload, but resides separated from the AAC LC or HE AAC pay|oad
inside another LATM layer.

The|presence of the PS or MPS extensions does not influence theldata-burst repetition rate or
the galculation of the transmission and decoding latency as described in 5.3.3.

The|Pc bit 12 is reserved for future use. This bit shall be set to 0.

One| complete AAC access unit represents a time’/ interval of 1 024 or 960 audio samples
embjedded into the data-burst payload. When transmitting MPEG-4 HE AAC encoded audio
programmes, SBR is used as an extension to AAC. In this case, the sampling frequency of the
MPHG-4 AAC core component is usually half-the sampling frequency of the SBR tool and audio
program. One complete HE AAC access unit'represents a time interval of 2 048 or 1 920 audio
samples embedded into the data-burst payload.

HE AAC bit streams with downsampled SBR shall be transmitted signalling AAC LC in the data-
typel bits 5-6. Therefore, one access unit corresponds to 1 024 or 960 AAC encoded audio
samples.

If HEE AAC is signalled by the data-type bits 5-6, the IEC 60958 frame rate shall be equal tg the
sampling frequency_0f)the SBR tool. If AAC LC is signalled, the IEC 60958 frame rate shall
correspond to thelsampling frequency of AAC. Annex B details the signalling of diffgrent
IEC 60958 framerates and audio sample rates.

The|reference point of a data-burst is bit 0 of Pa and occurs exactly once every numbgr of
IEC 60958 sampling periods, which is computed using the information from-Fable—4 Table 2|and

Table 8./ The data-burst containing one LATM/LOAS audio frame shall occur at a constant fate.
Thelnﬂwmmm-mm&mwﬂmm-WWy to

the amount of IEC 60958 frames calculated by using the information from-TFable4 Table 2 and
Table 3.

It is not allowed to transmit audio data streams using IEC 60958 frame rates below 32 kHz.

5.3.2 USAC in LATM/LOAS

The stream of data-bursts as shown in Figure 2 consists of sequences of USAC in LATM/LOAS
frames. Each data-burst consists of a preamble followed by the payload and stuffing. The data-
type of a data-burst according to this specification is 25.
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burst payload burst payload
EB t0ofPa MPEG-4 LOAS frame | Stufing =0 °fFa MPEG-4 LOAS frame

y.x

Burst repetition period

[
&

IEC

Figure 2 — Data-burst structure

The mwwmmmmmwther
pargmeters of the encoded audio. The size of the data-burst payload is indicated by@ Pd

pregmble word and is measured in bits. Q},

The|lEC 60958 frame rate for data-type USAC shall be equal to the audio sa '\rate, it the
audip sample rate is between and including 32 kHz and 48 kHz. The IEC 609 rame ratge for
datd-type USAC shall be equal to twice the audio sample rate, if the audio sample rate is
between and including 16 kHz and 24 kHz. The IEC 60958 frame rate fo a-type USAC shall
be gqual to four times the audio sample rate, if the audio sample rate is.between and including
8 kHz and 12 kHz. Annex B details the signalling of different IEC Q??g framerates and audio
sample rates. The repetition period of data-bursts in IEC 60958@ mes shall be determjned
from the Pc bits 8-10, in accordance with Table 4. C)
N

The|maximum data-burst payload size in bits is determin%\from 2 x 16 bit x R, - (Pap * Bs )

whefe Q<<

Ppp| 4 x 16 bit (Pap is the size of the prear\QQe words Pa - Pd measured in bits)
Bg q4 4 x 16 bit (Bs is the size of the buQr}t\zpacing measured in bits.)
R, (Repetition period of§ata-bursts in IEC 60958 frames)

The|data-type-dependent information\%@USAC in LATM/LOAS is given in Table 4. Bits 8-10 of
Pc qontain information about the r@e ition period.

Table 4 - Data-typeC-)Qé\[};ndent information for USAC audio in LATM/LOAS

Bits of Pc f Value Meaning
LSB..MSB 'O®

8-10 “S) 0 1 024 |IEC 60958 frames repetition period

Oy‘ 1 2 048 IEC 60958 frames repetition periojd

~\O\ 2 4 096 IEC 60958 frames repetition period

/‘C)\ 3 768 IEC 60958 frames repetition period

Q(/ 4-7 Reserved
11-12 0-3 Reserved

The reference point of a data-burst is bit 0 of Pa and occurs exactly once every number of
IEC 60958 sampling periods, which is computed using the information from Table 1 and
Table 4. The data-burst containing one LATM/LOAS audio frame shall occur at a constant rate.
The intervals for data-bursts sharing the same bit-stream number shall correspond exactly to
the amount of IEC 60958 frames, which is calculated using the information from Table 1 and
Table 4.

It is not allowed to transmit USAC audio data streams using IEC 60958 frame rates below
32 kHz.
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5.3.3 LATM/LOAS framing

The LOAS frame as described in ISO/IEC 14496-3 shall be mapped directly to the payload
section, right after the preamble words of the data-burst. The first bit of the LOAS frame shall
always correspond to the first bit after the preamble section in the data-burst.

The payload in a data-burst consists of one complete LOAS frame containing one LATM
AudioMuxElement. It is not allowed to convey one LATM/LOAS frame using multiple data-
bursts. LOAS frames exceeding the payload capacity of a data-burst shall be dropped and the
actual data-burst shall be replaced by a sequence of pause-bursts to match the duration of that
data-burst.

The|parameter numSubFrames from the LATM StreamMuxConfig shall be 0. The parameter
numProgram from the LATM StreamMuxConfig shall be 0. The parameter numLayeft. fron] the
LATM StreamMuxConfig shall be 0 except for audio streams signalling the availability of MPS
with[payload embedding and explicit signalling of MPS in the second LATM layen.In such cases,
the presence of a second layer in LATM frames is allowed and, therefore, numliayer shall be 1,
indigating 2 layers. In this configuration, there exists no payload associatedto the second LATM
layef and, therefore, the payload size indication for the second layer in“LATM is set to zero.

Only the LOAS AudioSyncStream() scheme shall be used in the context of this specificatign.

The|LATM StreamMuxConfig structure shall be conveyed inside’the LATM multiplex. This is the
maiJ structure that is used by the decoder for configuration,The StreamMuxConfig may ngt be
present in each LATM frame in order to save bandwidth. 1t may be sent in intervals to gllow
decgders to tune in to a running stream.

5.3.4 Latency

The|latency of an external audio decoder to decode MPEG-4 AAC and its extensions in
LATM/LOAS is defined as the sum of the.keceiving time of the audio payload in one data-hurst
and [the time used for decoding of one.access unit.

Each data-burst contains a minimum of 4 stuffing words (Pz of 16 bits). The repetition perigd of
data-bursts in IEC 60958 frames is computed according to information from Table 1 |and
Table 3. The reception delay~for one audio access unit is calculated as the time elapsed
counting from the first bit -of the data-burst until the last bit of the actual audio payload inside
the gata-burst received..Subsequent stuffing is not taken into account. After a complete frame
is received, immediate decoding and subsequent rendering of the audio frame is| not
recdmmended as, the’size of the next audio frame, and therefore the time required for receiving
it completely, cannot be determined accurately.

In order te-simplify the timing mechanism for receiving and decoding of content of data-bufsts,
the receiving delay should be calculated as the time necessary to receive the complete data-

bursE including the stuffing. The maximum time available to decode (the decoding delay) shjpuld
be selected 1o correspond to the lengih of one Tull data-burst. This results in an overall delay

corresponding to two complete data-bursts for reception and decoding.

For synchronisation (for example with video), the recommended value for latency corresponds
to the time necessary to receive two complete data-bursts. Figure 3 shows the simplified and
recommended method for calculating the latency for reception and decoding.

A shorter latency may be acceptable if synchronisation is not required.
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Pal Pb| Pc| Pd LOAS framed Pa | Pb| Pe | Pd LOAS framed Pa

burst payload burst payload

Bit 0 of Pa Bit 0 of Pa
LOAS frame __ |Stuffing| B LOAS frame _ | Stuffin

- Burst repetition period o

B Receiving delay . Decoding delay _

B Latency of receiving and decoding |

- =

NOTE-This diagram shows the recommended method.

Figure 3 — Latency diagram for burst reception and decoding
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Annex A

(informative)

Calculation of delay and data-burst repetition rates — guidelines

A1

Examples

Some examples for the calculation of data-burst-repetition rates and latencies for AAC LC and
HE AAC can be found in Table A.1.

Table A.1 — Examples — Calculation of delay and data-burst

repetition rates for AAC_LC and HE AAC

Data-burst
Bits 5-6 Bit 8 of Pc AAC SBR sampling | IEC 60958 repetition Overall
of IPc codec TL sampling rate rate frame rate rate latengy
indication lines kHz kHz kHz IEC 60958 ms
frames
32 n/a 32 64
1024 441 n/a 4401 1024 46,44
48 n/a 48 42,67
96 n/a 96 21,38
AAC¢ LC
32 n/a 32 60
960 441 n/a 44 1 960 43,54
48 nia 48 40
96 n/a 96 20
16 32 32 128|
22,05 44 1 441 2 048 92,88
1024
24 48 48 85,33
48 96 96 42.6Y
HE AAC
16 32 32 120
960 22,05 441 441 1920 87,0Y
24 48 48 80
48 96 96 40

The|presence of the PS or MPS extensions signaled by Pc bits 9—-11 does not influencg
datg-burst’ repetition rate or the calculation of the transmission and decoding latenc

desgribed in 5.3.4.

the
as

Some examples for the calculation of data-burst-repetition rates and latencies for USAC can be
found in Table A.2.
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Bit 8-10 of Pc USAC USAC IEC 60958 Data-burst Overall
e sampling rate frame length frame rate repetition latency
IEC 60958 frames repetition rate
period kHz PCM samples kHz ms
IEC 60958
frames

32 32 64
1024 44,1 1024 44,1 1024 46,44
48 48 42,67

16 32 128
22,05 1024 44,1 92,88
2 048 24 48 2048 85,38

32 32 128
44,1 2 048 44,1 92,88
48 48 85,3p

8 32 256
11,025 1024 44,1 185,76
12 48 170,46

16 32 256

4096

4 096 22,05 2 048 44,1 185,76
24 48 170,46

32 32 256
44,1 2096 441 185,76
48 48 170,46

A.2| Guidelines

Thelfollowing guidelines should be taken into account.

a) Receivers that receive an indication in the data-burst-dependent information that signalg the
presence of MPS( but that are not capable of decoding MPS, should not refuse decoding of
that stream. It is_highly recommended that non-MPS capable decoders decode just the AAC
LC/HE AAC<channel configuration as indicated by the downmix codec configuration regord
gnd ignore.the MPS extension in the bit stream.

b) The IEC.60958 frame rate may be calculated by making use of the audio sampling [rate
indication from the AudioSpecificConfig inside the LATM StreamMuxConfig. It is highly
necommended that the correct codec indication, as well as the matching sampling frequéency
o) of

IEC 61937-11 data-bursts. In the case ;)f signalled audio configuration changes upstream,

it is highly recommended that audio data-bursts referring to the new programme are only
transmitted after the relevant information (new codec and new sampling frequency) is
available to the transmitter and signalled properly.

It is highly recommended that decoders do not attempt to decode an audio stream before they
have received the corresponding decoder configuration records (e.g. AudioSpecificConfig).
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Annex B
(normative)

High-speed transmission

Indication

Typically, the transmitting interface frame rate equals the sampling frequency for the
IEC 61937-11 protocol. In the case of a mismatch, IEC 61937-11 uses channel status fields to
idenfify Their refationship, as shown in Table B.1 and In ihe following scheme. | |

Table B.1 — Indication fields

Mode 0 Channel status IEC 60958-3 (LPCM) IEC 61937-11.(MPEG-4 AAQ)
Bit 24 to 27 Sampling frequency IEC 60958 frame rate
Bit 30 to 31 Sampling frequency extension
Bit 36 to 39 Original sampling frequency
Bit 44 to 47 Audio sampling frequency coefficient

The
IEC
The
"IEQ

IEC

Vald

IEC

"original sampling frequency" identifies reproduction frequency after decoding
61937-11 bitstream. The IEC 61937-11 bitstream is transmitted at "IEC 60958 frame r
"audio sampling frequency coefficient" optionally shows the relationship betwy
60958 frame rate" and "original sampling frequéncy" as follows:

60958 frame rate = (original sampling frequency) x (audio sampling frequency coeffici
es of these fields are given in IEC 60958-3.

61937-11 uses clock accuracy(carried on channel status bits 28 and 29 of the IEC 609

definitions for accuracy of the interface frame rate. The value of "1 1" (interface frame ratg

mat
tran

B.2

hed to sampling frequencyy stands for the condition that the actual interface frame ra
Emitting is not matching.the logical IEC 60958 frame rate.

Example

the
te".
een

ent)

h8-3
not
te in

Table®.2 shows two examples with a 96 kHz interface frame tion
freqbetey—nd—a—2 - HRe—Fate—ahRea A ncy.
ARIB STD B-32 shows the 96 kHz interface example.

Table B.2 — Signalling example

IEC 60958 frame rate Original sampling frequency Audio sampling frequency

coefficient

"010100" (96 kHz) "1011" (48 kHz) "1111" (x2)or

"0 0 0 0" (No indication)

"110000" (32 kHz) "0 110" (8 kHz) "1110" (x4) or

"0 0 0 0" (No indication)
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Annex C
(informative)

MPEG-4 and MPEG-D audio profiles and audio object types

C.1 Overview

Figure C.1 gives an overview over the relevant MPEG-4 and MPEG-D audio profiles.

Fxtended HE-AAC Profile
ihcludes High Efficiency AAC v2 Profile and Baseline USAC Profile

High Efficiency AAC v2 Profile Baseline USAC Profile
includes High Efficiency AAC Profile and also consists of:
contains: AQT 42 = Unified Speech and Audio Coding
AOT 29 = Parametric Stereo (PS) (USAC)
High Efficiency AAC Profile USAC inherently contains @hkHE-AAC v2
includes AAC Profile and also technologies and improved versions thereof.
consists of:
AOT 5 = Spectral Band Replication
(SBR)
AAC Profile
consists of:
AOT 2 = AAC-LC

IHC

Figure C.1 - MPEG*4'/MPEG-D audio profiles structure

C.2] MPEG-4 AAC Profile

The|MPEG-4 AAC Profile’is defined in ISO/IEC 14496-3:2019, Subpart 1.5.2 and consis{s of
one Jaudio object type:AAC LC (ID 2). The AAC LC technology is defined in ISO/IEC 14496-3,
Subpart 4, which defines a range of technologies, but only specifications for audio object fype
AAQ LC are relevant:

C.3| MREG-4 High-Efficiency AAC Profile

The|MREG-4 High-Efficiency AAC Profile is defined in ISO/IEC 14496-3:2019, Subpart 1|5.2,
and consists of two audio object types: AAC LC (ID 2) and spectral band replication (ID 5). An
overview of signalling and carriage of the SBR data is shown in ISO/IEC 14496-3:2019,
Subpart 1.6.5. The SBR bitstream syntax is defined in ISO/IEC 14496-3:2019, Subpart 4.4.2.8,
and ISO/IEC 14496-3:2019, Table 4.67 to Table 4.79. The SBR decoding semantics are defined
in ISO/IEC 14496-3:2019, Subpart 4.6.18.

C.4 MPEG-4 High-Efficiency AAC v2 Profile

The MPEG-4 High-Efficiency AAC v2 Profile is defined in ISO/IEC 14496-3:2019, Subpart 1.5.2,
and consists of three audio object types: AAC LC (ID 2), spectral band replication (ID 5) and
parametric stereo (ID 29). An overview of signalling and carriage of the PS data is in
ISO/IEC 14496-3:2019, Subpart1.6.6. The PS bitstream syntax is defined in
ISO/IEC 14496-3:2019, Subpart 8.4.2, ISO/IEC 14496-3:2019, Table 8.9 to Table 8.14. The PS
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decoding semantics are defined in ISO/IEC 14496-3:2019, Subpart 8.6.5. Additional information
on the combination of the SBR and PS tools is given in ISO/IEC 14496-3:2019, Annex 8.A.

C.5 MPEG-D Baseline USAC Profile

The Baseline USAC Profile is defined in ISO/IEC 23003-3:2020, 4.5.3, and consists of one
audio object type: Unified Speech and Audio Coding (ID 42). USAC inherently contains all HE-
AAC v2 technologies and improved versions thereof. It further contains additional technology
that improves the coding of stereo signals, human speech, and other signal types.

C.6| MPEG-D Extended HE-AAC Profile

audip object types: AAC LC (ID 2), spectral band replication (ID 5), paramet
and|Unified Speech and Audio Coding (ID 42). The Extended HE-AAC Profil

the MPEG-4 High-Efficiency AAC v2 Profile and the MPEG-D Baseline B C Profile. In
contExt of the Extended HE-AAC profile, support for USAC is limited qmonaural and st
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The|Extended HE-AAC Profile is defined in ISO/IEC 23003-3:2020, 4.5.4 and cpfg&sts of
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL AUDIO - INTERFACE FOR NON-LINEAR PCM
ENCODED AUDIO BITSTREAMS APPLYING IEC 60958 —
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
| national electrotechnical committees (IEC National Committees). The object of IEC is to promete interna
-operation on all questions concerning standardization in the electrical and electronic fields. To this en
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Re
ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC\ Publication(s)").

eparation is entrusted to technical committees; any IEC National Committee interested in the subject deal
mlay participate in this preparatory work. International, governmental and non-governmental organizations lig
wjth the IEC also participate in this preparation. IEC collaborates closely with theJinternational Organizati
Standardization (ISO) in accordance with conditions determined by agreemeft\between the two organizatig

T US O L o

The formal decisions or agreements of IEC on technical matters express,\as nearly as possible, an interna
cpnsensus of opinion on the relevant subjects since each technicalkCommittee has representation fro|
ifterested IEC National Committees.

IBC Publications have the form of recommendations for interpational use and are accepted by IEC Na
Cpmmittees in that sense. While all reasonable efforts are )made to ensure that the technical content o
Publications is accurate, IEC cannot be held responsibl€)for the way in which they are used or fo
miisinterpretation by any end user.

Irl order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publics
treansparently to the maximum extent possible in theip-national and regional publications. Any divergence bet

apy IEC Publication and the corresponding nationdl*or regional publication shall be clearly indicated in the |
IBC itself does not provide any attestation oficonformity. Independent certification bodies provide confd
agsessment services and, in some areas; decess to IEC marks of conformity. IEC is not responsible fo
seérvices carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

Np liability shall attach to IEC or its.directors, employees, servants or agents including individual expert
members of its technical committees and IEC National Committees for any personal injury, property dama
other damage of any nature‘whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of ;the, publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

Aftention is drawn to the Normative references cited in this publication. Use of the referenced publicatid
indispensable for the.correct application of this publication.

>

tention is drawnto the possibility that some of the elements of this IEC Publication may be the subject of p
ights. IEC shall not be held responsible for identifying any or all such patent rights.
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This second edition cancels and replaces the first edition published in 2010,
Amendment 1:2018. This edition constitutes a technical revision.

and

This edition includes the following significant technical changes with respect to the previous
edition:

a) MPEG-D USAC has been added.
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The text of this International Standard is based on the following documents:

Draft Report on voting

100/3523/CDV 100/3582/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

A ligt of all parts in the IEC 61937 series, published under the general title Digital atidio —
Intefface for non-linear PCM encoded audio bitstreams applying IEC 60958, can bé/foungd on
the |EC website.

This| document was drafted in accordance with ISO/IEC Directives, Part 2, and developgd in
accqrdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types.’developed by IEC| are
desgribed in greater detail at www.iec.ch/standardsdev/publications.

The|committee has decided that the contents of this documentWwill remain unchanged unti| the
stabjlity date indicated on the IEC website under webstorefiéc.ch in the data related tg the
speg¢ific document. At this date, the document will be
e rneconfirmed,

e Wwithdrawn,

e replaced by a revised edition, or

e 3amended.
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INTRODUCTION

Modern digital video broadcasting standards, such as DVB, include support for the MPEG-4
HE AAC and/or HE AAC v2 audio codecs specified in ISO/IEC 14496-3. An increasing number
of countries are adopting these new codecs for their standard-definition and high-definition
digital video broadcasting services and have started with implementations.

For MPEG-2 AAC audio (ISO/IEC 13818-7), the specified framing format for the audio bit stream
is ADTS and its transport over an IEC 60958 interface is specified in IEC 61937-6.

lecs
intrgduce new features and capabilities that require a framing format that supports more flexible
signplling and delivery mechanisms. Therefore, MPEG-2 systems (ISO/IEC 13818<1)-spécify
the MPEG-4 LATM/LOAS framing format for MPEG-4 audio codecs to overcome the limitafions
of APTS.

In order to be able to pass the MPEG-4 or MPEG-D audio bit stream from\a set-top box tp an
A/V [receiver connected via the IEC 60958 interface without needing to\reframe the audip bit
stream within ADTS, the MPEG-4 LATM/LOAS framing format needs to be supported by
IECI61937, including the high-speed transmission protocol where-the interface does not garry
an gmbedded sampling frequency clock.
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DIGITAL AUDIO - INTERFACE FOR NON-LINEAR PCM
ENCODED AUDIO BITSTREAMS APPLYING IEC 60958 —

Part 11: MPEG-4 AAC and its extensions
and MPEG-D USAC in LATM/LOAS

s:\ﬁnn
COpPT

part of IEC 61937 describes the method to convey non-linear PCM bitstreams e€ncods
rdance with the MPEG-4 AAC format and its extensions (spectral bandhreplica

the MPEG-D USAC format, framed in MPEG-4 LATM/LOAS.

Normative references

following documents are referred to in the text in such a way that some or all of their cor
titutes requirements of this document. For dated references,only the edition cited app
undated references, the latest edition of the referénted document (including

amendments) applies.

IEC

IEC
app

IEC

60958-3:2021, Digital audio interface — Part 3: Sonsumer applications

61937-1:2021, Digital audio — Interface fer’ non-linear PCM encoded audio bitstre
ying IEC 60958 — Part 1: General

61937-2:2021, Digital audio — Interface for non-linear PCM encoded audio bitstre

applying IEC 60958 — Part 2: Burst-info

ISO

ISO
speg

3

For
and

IEC 14496-3:2019, Information technology — Coding of audio-visual objects — Part 3: A

IEC 23003-3:2020, [/nformation technology — MPEG audio technologies — Part 3: Un|
bch and audio coding

Terms and-definitions

he purposes of this document, the terms, definitions and abbreviated terms of IEC 619
IEC(64937-2, and the following apply.

ed in
tion,

metric stereo and MPEG surround), and non-linear PCM bitstreams encodegd.itvaccordance

tent
lies.
any

ams

udio

ified
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ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

3.1

EC Electropedia: available at http://www.electropedia.org/

SO Online browsing platform: available at http://www.iso.org/obp

Terms and definitions

3.1.1
access unit

sSma

Note

Note

llest entity to which timing information can be attributed

1 to entry: An access unit is the smallest individually decodable unit.

2 to entry: A decoder consumes access units.


http://www.electropedia.org/
http://www.iso.org/obp
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3.1.2

AudioMuxElement

LATM element that carries payload data for at least one audio elementary stream, related
payload length information, and multiplex configuration information

Note 1 to entry: This element carries payload data in form of PayloadMux elements. If the term is followed by a
number in parentheses, a "1" indicates that the multiplexing configuration (StreamMuxConfig) is multiplexed into the
AudioMuxElement, i.e. the multiplexing configuration (StreamMuxConfig) is transmitted "in-band". A "0" indicates
that the multiplexing configuration (StreamMuxConfig) is not present in the AudioMuxElement and needs to be
transmitted by other means ("out-of-band").

3.1.3
AudfioSpecificConfig
configuration structure used to convey parameters to initialize the MPEG-4 audio decoder

3.1.

LATIM

low [overhead MPEG-4 audio transport multiplex
multiplexing layer defined by ISO/IEC 14496-3 used for multiplexing of audio elementary
streams

3.1.%
LOAS

low|overhead audio stream

synghronisation layer defined by ISO/IEC 14496-3

Note|1 to entry: Three different formats of LOAS are defined, €ach of which is designed to address the spgcific
chargcteristics of the underlying transmission layer.

3.1.
MP{GA AAC profile
confains only the MPEG-4 AAC low compléxity audio object type

Note|1 to entry: The MPEG-4 AAC low complexity object type is the counterpart to the MPEG-2 AAC low complexity
profile. In addition to the MPEG-2 AAC LC_profile, the MPEG-4 AAC low complexity object type enables the ysage
of the PNS tool.

Note|2 to entry: The MPEG-4 AAG Jow complexity object type is used when there are restrictions on the usage of
RAM|and processing complexity.

3.1.7
MPEG-4 high-efficiency AAC profile

confains the spectral band replication object type in conjunction with the MPEG-4 AAC
complexity objeetitype

ow

Note |1 to entrys ~"For further information, see ISO/IEC 14496-3. The MPEG-4 high-efficiency AAC profile is a superset
of theg MPEG-4 AAC profile.

3.1.8
MPEG-4 high-efficiency AAC profile version 2

contains the parametric stereo object type and the spectral band replication object type in
conjunction with the AAC low complexity object type

Note 1 to entry: The MPEG-4 high-efficiency AAC profile version 2 is a superset of the MPEG-4 high-efficiency AAC
profile.

3.1.9
MPEG-D Baseline USAC profile
profile that contains the Unified Speech and Audio Coding object type
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3.1.10

MPEG-D extended high-efficiency AAC profile
profile that contains the parametric stereo object type and the spectral band replication object
type in conjunction with the AAC low complexity object type, as well as the USAC object type

Note
AAC

1 to entry: The MPEG-D extended high-efficiency AAC profile is a superset of the MPEG-4 high-efficiency

profile version 2 and the MPEG-D Baseline USAC profile.

3.1.11
MPEG surround
nology used for coding of multichannel signals based on a downmixed signal of the original

tech
mul

Note

3.1.
Pay
payl

1 to entry: MPEG surround is defined in ISO/IEC 23003-1.

2
oadMux
pad data chunk in an AudioMuxElement that contains potentially multiplexed payload

for multiple audio elementary streams

Note

3.1.
Spa

1 to entry: In general, PayloadMux elements can be concatenated inside AudioMuxElements.

3
tialSpecificConfig

configuration structure used to initialize the MPEG surround decoder

3.1.
Str
con

3.1.

4
amMuxConfig
guration structure that describes the structure'of the LATM payload multiplex

5

MDCT
modified discrete cosine transformation

tran

3.1.
tran
num
audi

Note

3.1.

5formation schema used by AAC

6
Isformation length
b

o frame

1 to entry: AnWMDET line is a spectral component described by frequency, amplitude and phase.

7

USAC frame-length

num

Note

ber 6f,PCM audio samples per USAC frame

USAC frame.

3.2

Abbreviated terms

AAC Advanced Audio Coding
AAC LC MPEG-4 AAC Low Complexity
HE AAC MPEG-4 High-Efficiency AAC and MPEG-4 High-Efficiency AAC Version 2

ADTS Audio Data Transport Stream

DVB Digital Video Broadcasting

MDCT modified discrete cosine transformation
MPEG Moving Picture Experts Group

MPS MPEG Surround

data

er of audio samples or corresponding MDCT lines that are processed as a block per ¢ach
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PNS Perceptual Noise Substitution

PS parametric stereo

SBR spectral band replication

USAC Unified Speech and Audio Coding
LT AAC transformation length

4 Mapping of the audio bit stream on to IEC 61937-1

4.1 General

Thelcoding of the bit stream and data-burst is in accordance with IEC 61937-1 and IEC 61937-2.

4.2 Burst-info for MPEG-4 AAC and its extensions and MPEG-D USAC in CATM/LOAS
1).

0%

The|16-bit burst-info contains information about the data found in the data-burst (see Tabl

Table 1 — Values for data-type bits 0-4 and data-type bits 5-6

D:ha-typz_bltst 0- Data-type bits
pccording to 5-6 Referefnce Repetition period
IEC 61937-2 Contents R of data-bursts
Value of Pc PO in IEC 60958 frames
Value of bits 5-6
Pc bits 0-4
0-2p 0-3 According to IEC 61937
23 0 According to IEC 61937
1 AAC LC Bit 0 of Pa 960/ 1 024
2 HE AAC Bit 0 of Pa 1920/ 2048
3 Accordingito IEC 61937
24 0-3 According to IEC 61937
25 0-2 According to IEC 61937
3 USAC Bit 0 of Pa 768 /1024 /2048 /4 09p
26-31 0-3 According to IEC 61937

Bits| 0—4 of the burst-info (Pc)signal the data-type bits 0-4 used for transmission. For MPEG-4 AAC-based ayidio
in LATM/LOAS, the signalled data-type bits 0-4 is 23 (for AAC LC and HE AAC) or 25 (for USAC). Annex C g|ves
a birief overview of MREG-4 AAC, its extensions, and MPEG-D USAC.

If the Pc bits 0-4.are equal to 23, the Pc bits 5-6 indicate if the transmitted data stream contains audio encoded
in AAC LC or HE/AAC (including high-efficiency AAC version 2). Only values 1 and 2 refer to the transmissiop of
AAQ LC or HE AAC based audio. The values 0 and 3 are used for indication of codec types which are described
by qther ofsfuture parts of IEC 61937.

ded
tion

5 Format of data-burst for MPEG-4 AAC and its extensions and MPEG-D USAC
in LATM/LOAS

5.1 General

Clause 5 specifies the data-burst for MPEG-4 AAC audio and its extensions and MPEG-D USAC
in LATM/LOAS. Specific properties such as reference points, repetition period, the method of
filling stream gaps, and decoding latency are specified.
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The decoding latency (or delay), indicated for the data-type bits 5-6, should be taken into
account by the transmitter to schedule data-bursts as necessary to establish synchronisation
between picture and decoded audio.

5.2 Pause data-bursts for MPEG-4 AAC and its extensions in LATM/LOAS

Pause data-bursts for MPEG-4 AAC and its extensions in LATM/LOAS are defined in Table 2.

Table 2 — Repetition period of pause data-bursts

Repetition period of pause data-burst

Data-type of audio data-burst

Mandatory

Recommended

Datg-type bits 5-6 for MPEG-4 audio in
LA'I]M/LOAS based on MPEG-4 AAC core codec

64 IEC 60958 frame

If regular audio data-bursts are not being transmitted due to for example la_pause conditig
is recommended to use pause data-bursts to fill such stream gaps. The“repetition period o
pausge data-bursts should be selected in accordance with Table 2. If other repetition periodg
necegssary to precisely fill the stream gap length, or to meet the-requirement on audio @
bursts spacing (see IEC 61937), pause data-bursts may have otherdengths which can or ng

an integer multiple of 64 IEC 60958 frames.

Whgn a stream gap in an audio stream is filled by a sequence of pause data-bursts, the F
the flirst pause data-burst shall occur after exactly thatamount of IEC 60958 frames as indic
by the AAC transformation length in conjunction with the codec type information from Tab
It is[recommended that the sequence(s) of pause.data-bursts which fill the stream gap sh
confinue from this point up to the Pa of the first<audio data-burst which follows the stream
or a$ close as possible considering the specific’/IEC 60958 frame length of the pause data-i
with| respect to the AAC core codec transformation length. The repetition-period-le
pargmeter contained in the pause data-hurst is intended to be interpreted by the receiver g
indigation of the number of decoded REM samples that are missing (due to the resulting a

gapj.

5.3 | Audio data-bursts

5.3. MPEG-4 AAC and its extensions in LATM/LOAS

The|stream of data-bursts, as shown in Figure 1, consists of sequences of MPEG-4 AAC
its extensions in LATM/LOAS frames. Each data-burst consists of a preamble followed by
paylpad and sfuffing. The data-type of a data-burst according to this specification is 23.

Ha |, Pb

Pc

Pd

MPEG-4 LOAS framed
burst payload

n, it
f the
are
ata-
t be

a of
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e 3.
ould
gap,
urst
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an
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Pb

Pc

Pd

MPEG-4 LOAS framed
burst payload

BitOorPa

MPEG-4 LOAS frame

_ | Stuffing

BItuU ol Fa

-

Burst repetition period

|

-
L

A

Figure 1 — Data-burst structure

MPEG-4 LOAS frame

-

|

IEC

The length of the audio payload data in the data-burst depends on the bit rate and other
parameters of the encoded audio. The size of the data-burst payload is indicated by the Pd
preamble word and is measured in bits.

(Pap is the size of the preamble words Pa _ Pd measured in bits)

(Bs is the size of the burst spacing measured in bits)
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Ly= 1024 or 960 lines (Lt is the used MDCT transformation length in MDCT lines)

The maximum data-burst payload size for AAC not utilizing SBR is calculated according to the
following equation:

2 x 16 bit x Lt — ( Ppp + Bg ) = maximum payload size in bits.

If HE AAC is used, the maximum data-burst payload size is calculated according to the following
equation:

4 x 16 bit x Lt — ( Ppp + Bg ) = maximum payload size in bits.

The|data-type-dependent information for MPEG-4 AAC and its extensions in LATM/LOAS is
givep in Table 3. Bits 8—12 of Pc contain information about the audio codec used andabouf the
LATM configuration.

Table 3 — Data-type-dependent information for MPEG-4 AAC audio
and its extensions in LATM/LOAS

Bits of Pc
Value Definition Description
LSB...MSB
8 0 AAC Transformation 1 024 lines
Length -
1 960 lines
9 0 PS PS data not present
1 PS data present
10-11 0 MPS MPS data not present
1 Embedded MPS data present / LATM single lalyer
transport mode (implicit MPS signalling)
2 Embedded MPS data present / explicit signalling
of MPS in second LATM layer
3 Do not use until further definition
12 0 Reserved Set to "0" until further definition
1 Do not use until further definition

The|Pc bit 8 indicates the transformation length of the AAC core codec which is used to en¢ode
the {fransmitted audio stream. Information from Pc bit 8 does not define the repetition perigd of
datd-bursts on itsiown. This information is required in conjunction with the codec signalled by
the pata-typebits 5-6 to calculate the data-burst repetition period. Receivers shall read the
data-type bhits/ 5-6 as well as the data-type-dependent information in order to compute]| the
repdtition period of data-bursts. Examples can be found in Annex A.

The

The two Pc bits 10—11 indicate the presence and transport configuration of MPS data in the
encoded audio stream. The value 0 indicates that no MPS data is present. Values 1 and 2
indicate that MPS data is present in the audio bit stream. Pc bits 10-11 signalling 1 indicate that
the MPS payload as well as the MPS SpatialSpecificConfig are embedded inside the payload
of the first LATM layer, which conveys the AAC LC or HE AAC data stream. Pc bits 10-11
signalling 2 indicate that the MPS payload is also embedded inside the payload of the first layer.
But in this case, the MPS SpatialSpecificConfig is signalled as being explicitly associated to the
second layer inside the LATM StreamMuxConfig. The value 3 signalled by the Pc bits 10-11 is
reserved for future use.
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This specification does not allow the transmission of MPS payload that is not embedded inside
the AAC LC or HE AAC payload, but resides separated from the AAC LC or HE AAC payload
inside another LATM layer.

The presence of the PS or MPS extensions does not influence the data-burst repetition rate or
the calculation of the transmission and decoding latency as described in 5.3.3.

The Pc bit 12 is reserved for future use. This bit shall be set to 0.

One complete AAC access unit represents a time mterval of 1 024 or 960 audlo samples

ata-
udio

, the
sampling frequency of the SBR tool. If AAC LC is signalled{,the IEC 60958 frame rate ghall
correspond to the sampling frequency of AAC. Annex B. details the signalling of diffgrent
IEC 60958 framerates and audio sample rates.

The|reference point of a data-burst is bit 0 of Pa<and occurs exactly once every number of
IEC 60958 sampling periods, which is computed using the information from Table 2 |and
Table 3. The data-burst containing one LATM/L@AS audio frame shall occur at a constant fate.
Thelintervals for data-bursts sharing the same bit-stream number shall correspond exact|y to
the amount of IEC 60958 frames calculated by using the information from Table 2 and Table 3.

It is jnot allowed to transmit audio data streams using IEC 60958 frame rates below 32 kH2z.

5.3.2 USAC in LATM/LOAS

The|stream of data-bursts.as“shown in Figure 2 consists of sequences of USAC in LATM/LDAS
frames. Each data-burst'consists of a preamble followed by the payload and stuffing. The qata-
type| of a data-burst according to this specification is 25.

4o | po | pclpy | MPEG-4LOAS framed oa | o6 | po | pg | MPEG-4 LOAS framed
burst payload burst payload
Bil0of Pa . MPEG-4LOAS frame | Stuffing Ct0°fPa | MPEG-4 LOAS frame
, B 4LOAS frame _: Stuffing_; -
Rurct 14 Naria :
— N Lid et ‘:

IEC
Figure 2 — Data-burst structure

The length of the audio payload data in the data-burst depends on the bit rate and other
parameters of the encoded audio. The size of the data-burst payload is indicated by the Pd
preamble word and is measured in bits.

The IEC 60958 frame rate for data-type USAC shall be equal to the audio sample rate, if the
audio sample rate is between and including 32 kHz and 48 kHz. The IEC 60958 frame rate for
data-type USAC shall be equal to twice the audio sample rate, if the audio sample rate is
between and including 16 kHz and 24 kHz. The IEC 60958 frame rate for data-type USAC shall
be equal to four times the audio sample rate, if the audio sample rate is between and including
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8 kHz and 12 kHz. Annex B details the signalling of different IEC 60958 framerates and audio
sample rates. The repetition period of data-bursts in IEC 60958 frames shall be determined
from the Pc bits 8-10, in accordance with Table 4.

The maximum data-burst payload size in bits is determined from 2 x 16 bit x R, — (P5p * Bg ),
where

Ppp =4 x 16 bit
Bg =4 x 16 bit

(Pap is the size of the preamble words Pa - Pd measured in bits)
(

Bg is the size of the burst spacing measured in bits.)

R (Raoanatition ~ar o
p T\ PO P CTTO

The|data-type-dependent information for USAC in LATM/LOAS is given in Table 4. Bits"8-10 of
Pc qontain information about the repetition period.

Table 4 — Data-type-dependent information for USAC audio in LATM/LOAS

Bits of Pc Value Meaning
LSB..MSB
8-10 0 1 024 IEC 60958 frames repetition period
1 2 048 IEC 60958 frames repetition period
2 4¢096 |IEC 60958 frames repetition period
3 768 IEC 60958 frames repetition period
4-7 Reserved
11-12 0-3 Reserved

The|reference point of a data-burst is bit 0" of Pa and occurs exactly once every numbegr of
IEC 60958 sampling periods, which.is;"computed using the information from Table 1 |and
Table 4. The data-burst containing one*'LATM/LOAS audio frame shall occur at a constant fate.
Thelintervals for data-bursts sharing the same bit-stream number shall correspond exactly to
the amount of IEC 60958 frames, which is calculated using the information from Table 1|and
Table 4.

It is| not allowed to transmit USAC audio data streams using IEC 60958 frame rates bglow
32 kHz.

5.3.3 LATM/LOAS framing

The|LOAS-frame as described in ISO/IEC 14496-3 shall be mapped directly to the payjoad
sectjon, right after the preamble words of the data-burst. The first bit of the LOAS frame s$hall
alwgys.correspond to the first bit after the preamble section in the data-burst.

The payload in a data-burst consists of one complete LOAS frame containing one LATM
AudioMuxElement. It is not allowed to convey one LATM/LOAS frame using multiple data-
bursts. LOAS frames exceeding the payload capacity of a data-burst shall be dropped and the
actual data-burst shall be replaced by a sequence of pause-bursts to match the duration of that
data-burst.

The parameter numSubFrames from the LATM StreamMuxConfig shall be 0. The parameter
numProgram from the LATM StreamMuxConfig shall be 0. The parameter numLayer from the
LATM StreamMuxConfig shall be 0 except for audio streams signalling the availability of MPS
with payload embedding and explicit signalling of MPS in the second LATM layer. In such cases,
the presence of a second layer in LATM frames is allowed and, therefore, numLayer shall be 1,
indicating 2 layers. In this configuration, there exists no payload associated to the second LATM
layer and, therefore, the payload size indication for the second layer in LATM is set to zero.
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