IEC 61937-10:2017-07(en)

IEC IEC 61937-10

o
®

INTERNATIONAL
STANDARD

Edition 2.0 2017-07

N
03\/
O
(-O'\

O
NS

O
Digital audio — interface for non-linear PCM e@%ed audio bitstreams applying
IEC 6P958 — N
Part 10: Non-linear PCM bitstreams acco g to the MPEG-4 audio lossless
coding (ALS) format N\



https://iecnorm.com/api/?name=12bbe2244f94db45e50f6336d4d138a3

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Ce

3, rue de Varembé

ntral Office

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00

CH-1211 Geneva 20 info@iec.ch

Switzerland www.iec.ch
About thg TET
The Intefnational Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
Internatignal Standards for all electrical, electronic and related technologies.
About IEIC publications
The techpical content of IEC publications is kept under constant review by the IEC. Please make sure that you|have the
latest edifion, a corrigenda or an amendment might have been published.
IEC Catalogue - webstore.iec.ch/catalogue Electropedia - www.electropedia<org
The stapd-alone application for consulting the entre  The world's leading online\ dictionary of electjonic and
bibliographical information on IEC International Standards, electrical terms containing{20 000 terms and defjnitions in
Technicall Specifications, Technical Reports and other  English and French, with equivalent terms in 16 [additional
documents. Available for PC, Mac OS, Android Tablets and  languages. Also knéwn. as the International Electrptechnical

iPad.

IEC publications search - www.iec.ch/searchpub

The adva
variety

committe
and withd

hced search enables to find IEC publications by a
f criteria (reference number, text, technical
,...). It also gives information on projects, replaced
Fawn publications.

Vocabulary (IEV)online.

IEC Glossary,- std.iec.ch/glossary

65 000 electrotechnical terminology entries in EN
French¢sextracted from the Terms and Definitions
IEC publications issued since 2002. Some entries H
collected from earlier publications of IEC TC 37, 7|
CISPR.

glish and
clause of
ave been
7, 86 and

IEC Just Published - webstore.iec.ch/justpublished

Stay up tp date on all new IEC publications. Just Published |IEC Customer Service Centre - webstore.iec.ch/gsc
details all new publications released. Available online and If you wish to give us your feedback on this publication or
also oncela month by email. need further assistance, please contact the Customer Service

Centre: csc@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=12bbe2244f94db45e50f6336d4d138a3

IEC 61937-10

Edition 2.0 2017-07

INTERNATIONAL
STANDARD

Digital audio — interface for non-linear PCM encoded audio bitstreams ap|plying
IEC 6p958 —
Part 10: Non-linear PCM bitstreams according to the MPEG-4 audio lossléss
coding (ALS) format

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.160.30; 35.240.99 ISBN 978-2-8322-4560-6

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=12bbe2244f94db45e50f6336d4d138a3

-2- IEC 61937-10:2017 © IEC 2017

CONTENTS
FOREWORD ...ttt et et e e e et et e e et et e e e e e e e e e e e e e e e e e eanaeenns 3
1 1T o 1= S 5
2 NOIMALIVE FEFEIENCES ...t 5
3  Terms, definitions, abbreviated terms and conventions ..............cooiiiiiiiiii 5
3.1 Terms and definitioNs. .. ... 5
3.2 AbDreviated terMS ... 7
3.3 Presentation ConVention. ... ... 7
4  Mapping of the audio bitstream onto IEC 61937...........c.eeeiieiieiiiiiieiiieieeieeeeee, 7
4.1 LT 1= = PRSP U ST 7
4.2 MPEG-4 ALS burst-info.......cooouiiiiii e D e e 7
5 Format of MPEG-4 ALS data-bursts..........oooiiiiii e O 8
5.1 General. ..o A D b 8
5.2 Audio data-bursts. ... R e 9
5.2.1 Data-burst for MPEG-4 ALS ... G e b 9
5.2.2 Latency of MPEG-4 ALS decoding ........ccvveeenee s b b 10
5.2.3 Data-burst for MPEG-4 ALS in LATM/LOAS ... .. 50 e 12
Annex A (informative) Effect of repetition period of data-bursband IEC 60958 frame
rafe on frame period for the MPEG-4 ALS bitstreamsC.....ooovvviiiiiiiiiiin e, 13
Annex B (normative) Burst payload format for MPEG-4/ALS ..o, 14
Annex [ (normative) Values for ALSSpecificConfig.in the MPEG-4 ALS burst payload
L0 1[0 = | PP SO 15
Annex P (informative) Example use case of the ALS simple profile in LATM/LOAS ......|...... 17
Figure I — MPEG-4 ALS data-burst... .o oo 9
Figure P — Latency of MPEG-4 ALSIdecoding ........ccooouiiiiiiiiiiiiiiiiieececceeeeeee e 11
Figure B — The MPEG-4 ALS hUrst-payload...........cccoviviiiiiii e, 11
Figure § — MPEG-4 ALS burst-payload with LATM/LOAS header .........c..coovvvviiieeieinieennns 12
Figure B.1 — MPEG-4 ALS burst-payload ...........ccooiiiiiiiiii e e 14
Table 1 — Fields of-burst-info (data-type bits 0-4=23, data-type bits 5-6=0/ data-type
bits 0-4=25, data*type bits 5-6=2) ....c.cciiiiiiiiiiii e b 8
Table 4 — Sampling frequency, multiplier, and IEC 60958 framerate .............ccccoeeeeeeiifonnnn. 10
Table A. 1\~ MPEG-4 ALS payload and frame repetition: some examples ......................f...... 13
Table C.1 — Recommended values for the ALSSpecificConfig in the MPEG-4 ALS
DU PAYIOAA ... e e aaans 15

Table D.1 — MPEG-4 ALS simple profile, maximum payload size and frame repetition:
(Yo 4 L= 3= €= LT o] 1= N 17


https://iecnorm.com/api/?name=12bbe2244f94db45e50f6336d4d138a3

IEC 61937-10:2017 © IEC 2017 -3-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL AUDIO - INTERFACE FOR NON-LINEAR PCM ENCODED

AUDIO BITSTREAMS APPLYING IEC 60958 -

Part 10: Non-linear PCM bitstreams according to the MPEG-4 audio

lossless coding (ALS) format

The |
all n
intern
this 4
Tech
Publi
in th
gove
with

agred
The f

cons
interd

IEC

Com
Publi
misin|
In or|
trans
betw
the 14

IEC i
asse
servi

All usg

No li
mem
other]
expe
Publi

Atten|
indis

Atten
pater

FOREWORD

hternational Electrotechnical Commission (IEC) is a worldwide organization for standardization cd
ptional electrotechnical committees (IEC National Committees). The object of [EC."is to

ational co-operation on all questions concerning standardization in the electrical and\electronic f
nd and in addition to other activities, IEC publishes International Standards, Technical Speci
hical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to

Cation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee if
b subject dealt with may participate in this preparatory work. International, governmental §
nmental organizations liaising with the IEC also participate in this preparation. IEC collaborate
the International Organization for Standardization (ISO) in accordanee’ with conditions detern
ment between the two organizations.

pbrmal decisions or agreements of IEC on technical matters express)‘as nearly as possible, an inte
ensus of opinion on the relevant subjects since each technical committee has representation
sted IEC National Committees.

Publications have the form of recommendations for interhational use and are accepted by IEC
hittees in that sense. While all reasonable efforts are.made to ensure that the technical contej
Cations is accurate, IEC cannot be held responsible’ for the way in which they are used or
terpretation by any end user.

Her to promote international uniformity, IEC, National Committees undertake to apply IEC Puh
barently to the maximum extent possible «<in* their national and regional publications. Any di
ben any IEC Publication and the correspdnding national or regional publication shall be clearly ind
tter.

tself does not provide any attestation”of conformity. Independent certification bodies provide ¢
sment services and, in some areas, access to IEC marks of conformity. IEC is not responsiblg
es carried out by independentgertification bodies.

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

hbility shall attach to IEC or its directors, employees, servants or agents including individual exg
bers of its technical Committees and IEC National Committees for any personal injury, property d4
damage of any natlre whatsoever, whether direct or indirect, or for costs (including legal f
hses arising out, of the publication, use of, or reliance upon, this IEC Publication or any o
Cations.

tion is drawn“to the Normative references cited in this publication. Use of the referenced publid
ensablefor the correct application of this publication.

mprising
promote
ields. To
ications,
as “IEC
terested
nd non-
5 closely
hined by

rnational
from all

National
t of IEC
for any

lications
ergence
icated in

nformity
b for any

erts and
mage or
bes) and
her IEC

ations is

twights. IEC shall not be held responsible for identifying any or all such patent rights.

tiop is_drawn to the possibility that some of the elements of this IEC Publication may be the srbject of

International Standard IEC 61937-10 has been prepared by technical area 4: Digital system
interfaces and protocols, of IEC technical committee 100: Audio, video and multimedia
systems and equipment.

This second edition cancels and replaces the first edition published in 2011. This edition
constitutes a technical revision.

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

a) Addition of Levels 2, 3, 4 of MPEG-4 ALS Simple Profile;
b) Addition of data-type bits 0-4 and data-type bits 5-6 for MPEG-4 ALS with LATM/LOAS

hea

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

CDV Report on voting
100/2630/CDV 100/2930/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 61937 series, published under the general title Digital audio —
Interfage for non-linear PCM encoded audio bitstreams applying IEC 60958 can e fagund on
the IEQ website.

The conmittee has decided that the contents of this document will remain‘unchanged yntil the
stability date indicated on the IEC website under "http://webstore.iec.ch",in the data related to
the spgcific document. At this date, the document will be

e reconfirmed,
e withdrawn,
o replaced by a revised edition, or

e amended.

A bilindual version of this publication may be,issued at a later date.
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DIGITAL AUDIO - INTERFACE FOR NON-LINEAR PCM ENCODED

AUDIO BITSTREAMS APPLYING IEC 60958 -

Part 10: Non-linear PCM bitstreams according to the MPEG-4 audio

lossless coding (ALS) format

1 Scope

This p
bitstred

2 Normative references

The fol
content
cited a
any am

IEC 60
IEC 60

IEC 61
IEC 60

IEC 61
IEC 60

ISO/IE
Audio

ISO/IE

ISO/IE
Simple

lowing documents are referred to in the text in such a way_that some or all
constitutes requirements of this document. For dated references, only the
bplies. For undated references, the latest edition of the referenced document (in
endments) applies.

D58-1, Digital audio interface — Part 1: General

PD58-3, Digital audio interface — Part 3: Consumer applications

D58 — Part 1: General
D37-2, Digital audio — Interface.for non-linear PCM encoded audio bitstreams &
D58 — Part 2: Burst-Info

U 14496-3:2009, Information technology — Coding of audio-visual objects —

C 14496-3:20097AMD2:2010, ALS simple profile and transport of SAOC

Profile,\and Audio Synchronization

3 Te

brt of IEC 61937 specifies the method for IEC 60958 to convey non-linea]r PCM
ms encoded in accordance with the MPEG-4 audio lossless coding (ALS) format.

bf their
edition
cluding

D37-1, Digital audio — Interface for non<linear PCM encoded audio bitstreams alpplying

oplying

Part 3:

C 14496-3:2009/AMD5:2015, Support for Dynamic Range Control, New Levels for ALS

rms, definitions, abbreviated terms and conventions

3.1 Terms and definitions

For the

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

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

e |EC

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

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

3.11
als_id

ALS identifier in ALSSpecificConfig


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=12bbe2244f94db45e50f6336d4d138a3

3.1.2

ALS Simple Profile

MPEG-4 ALS Simple Profile defined by ISO/IEC
ISO/IEC 14496-3:2009/AMD5:2015

3.1.3
aux_data
auxiliary data contained in the MPEG-4 ALS burst payload

Note 1 to entry: Not required for decoding audio samples.

3.1.4

IEC 61937-10:2017 © IEC 2017

14496-3:2009/AMD2:2010 and

aux_sige
size of the auxiliary data field in bytes for MPEG-4 ALS

3.1.5
channels

number of channels-1, 'channels’, contained in the MPEG-4 ALS burst payload

3.1.6
latency

delay time of an external audio decoder to decode a MPEG-4“ALS data-burst, defined as the

sum of |the receiving delay time and the decoding delay time

3.1.7
length|code

code infdicating the length of the data-burst-payload.in 8-byte units according to this stgndard

3.1.8
low overhead audio stream
LOAS
synchronisation layer defined by ISO/IEC 14496-3

Note 1 t¢ entry: Three different formats.of LOAS are defined, each of which is designed to address thq specific

charactefistics of the underlying transmission layer. AudioSyncStream shall be used.

3.1.9
low-overhead MPEG-4(audio transport multiplex
LATM
multiplexing layer defined by ISO/IEC 14496-3

Note 1 tq entry:_“LATM is used for multiplexing of audio elementary streams. AudioMuxElement shall be used.

3.1.10
resolution

bit depth of the audio samples contained in the MPEG-4 ALS burst payload

3.1.11
samples

number of audio samples per channel contained in the MPEG-4 ALS burst payload

Note 1 to entry: In contrast to the ALS specification, each data-burst provides its own ALSSpecificConfig. Thus
the 'samples’ value refers to the total number of samples (per channel) of that data-burst.

3.1.12
samp_freq

sampling frequency of the audio samples contained in the MPEG-4 ALS burst payload


https://iecnorm.com/api/?name=12bbe2244f94db45e50f6336d4d138a3
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3.2 Abbreviated terms
ALS audio lossless coding
PCM pulse-code modulation

3.3 Presentation convention
01, Value "01" in binary format

4 Mapping of the audio bitstream onto IEC 61937

4.1 General

The coding of the bitstream and data-burst is in accordance with the IEC 61937/s¢

standaids.

4.2 MPEG-4 ALS burst-info

The 16tbit burst-info contains information about the data that will be found)in the data-

accordance with Table 1.

ries of

burst in
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Table 1 - Fields of burst-info
(data-type bits 0-4=23, data-type bits 5-6=0/ data-type bits 0-4=25, data-type bits 5-6=2)

Bits of Value Contents Reference Repetition period of
Pc point R data-burst in
IEC 60958 frames

Oto4 data-type bits 0-4

0-22 In accordance with IEC 61937-2

23 MPEG-4 ALS or other applications according to Bit 0 of Pa | See 5.2.1
IEC 61937-2, depending on data-type bits 5-6

24-24 In accordance with IEC 61937-2

25 MPEG-4 ALS or other applications according to Bit 0 of Pa | See 5.2.1
IEC 61937-2, depending on data-type bits 5-6

26-31 In accordance with IEC 61937-2

5,6 data-type bits 5-6 for data-type bits 0-4 23

0 MPEG-4 ALS See 5.2.1
1-3 In accordance with IEC 61937-2

data-type bits 5-6 for data-type bits 0-4 25

0-1 In accordance with IEC 61937-2 See 5.2.1
MPEG-4 ALS in LATM/LOAS
In accordance with IEC 61937-2

oO|lw N

Error-flag indicating a valid burst-payload

1 Burst may contain errors

8 to 11 Data-type bits 0-4 and data-type bits 5-6
dependent information for MPEG=4 ALS

8,9 Multiplier

0 [IEC 60958 frame rate] =~audio sampling
frequency x 2

1 [IEC 60958 frame-rate] = audio sampling
frequency x 4

2 [IEC 60958 frame rate] = audio sampling
frequency\x 8

3 Reserved for future Multiplier

10 to 12 0 No indication

1 ALS Simple Profile Level 1
2 ALS Simple Profile Level 2

[(§]

oS O 1 Iw} £l l L2
o—oHPreTohe=Etver—=S

4 ALS Simple Profile Level 4

5-7 Reserved for future Profile or Level

13to 15 In accordance with IEC 61937-1 and
IEC 61937-2.

5 Format of MPEG-4 ALS data-bursts

5.1 General

This clause specifies the audio data-burst MPEG-4 ALS. Specific properties, such as
reference points, repetition period, the method of filling stream gaps, and decoding latency,
are specified for each data-type bits 0-4.


https://iecnorm.com/api/?name=12bbe2244f94db45e50f6336d4d138a3
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The decoding latency (or delay), indicated for the data-type bits 0-4, should be used by the
transmitter to schedule data-bursts, as necessary, to establish synchronisation between video
and decoded audio.

MPEG-4 ALS has the Simple Profile in order to restrict the computational complexity. The
several compression tools of ALS are prohibited to use under the Simple Profile of ALS. In
addition, maximum values of number of channels, sampling frequency, word length, number of
samples per frame, prediction order, block-switching stages, and multi-channel coding stages
are limited by defined Levels. For the other levels and profiles or any other cases with no
profile indication, Annex C provides some recommendations.

5.2 Audio data-bursts

5.2.1 Data-burst for MPEG-4 ALS

Figure [1 shows the detailed description of the MPEG-4 ALS data-burst. The:stream| of the
data-byrsts for MPEG-4 ALS consists of sequences of MPEG-4 ALS bitstreams. The data-
type bils 0-4 of a MPEG-4 ALS data-burst is 23. The data-type bits 5-6 is’Q. The data-purst is
headed with a burst-preamble, followed by the burst-payload, and staffed with stuffing bits.
The Hurst-payload of each data-burst of MPEG-4 ALS data shall contgin an
ALSSpecificConfig header, and one or more ALS random access” units. Each dafa-burst
constitytes a self-contained ALS bitstream, whose number of samples (per channel) is given
in the [field 'samples’ of (the corresponding) ALSSpecificConfig. The units of length-code
(burst_|ength) shall be in 8-bytes. Note that if the actual data size of the data-burst is not a
multiplg¢ of 8 bytes, 1 to 7 stuffing bytes are included in~the burst_length. Some exaniples of
the reldqtionship between IEC 60958 frame rate and{pame repetition of MPEG-4 AL$ data-
burst afe shown in Annex A.

The number of samples for each encoded channél contained in the data-burst are indigated in
the entoded ALS bitstream. The length of the MPEG-4 ALS data-burst depends |on the
encoded bit rate (which determines the MPEG-4 ALS frame length). For details, see Anhex B.

The reflerence to the specification for'the MPEG-4 ALS bitstream, representing the number of
samplep of encoded audio per frame; may be found in ISO/IEC 14496-3, subpart 11.

palbb | pclpg|  MPEG-4 ALS Pal Pb | Pc|pPd|  MPEG-4 AlS
burst-payload burst-payload
Bit 0 pf Pa : | Bit 0 of Pa !
i~MPEG-4 ALS frame Stuffing : i\ MPEG-4 ALS frame

\ J

Repetfition period of the burst

\ i

IEC

' Régular rate of the MPEG-4 ALS frames

Figure 1 — MPEG-4 ALS data-burst

The regular rate of the MPEG-4 ALS frames and the repetition period of the data burst can be
calculated as

'[samples] x [IEC 60958 frame rate]/[sampling frequency of the encoded audio samples
(samp_freq)]".

The value of the 'samples' field is stored in the 9th to 12th bytes of the MPEG-4 ALS burst-
payload. The value represents the number of samples contained in the MPEG-4 ALS burst-
payload. The IEC 60958 frame rate is defined by the audio sampling frequency and a value of
the multiplier (see Table 2).
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The reference point of a MPEG-4 ALS data-burst is bit 0 of Pa and occurs exactly once every
predefined number of IEC 60958 frames. The data-burst containing MPEG-4 ALS frames shall
occur at a regular rate, with the reference point of each MPEG-4 ALS data-burst beginning
after the number of IEC 60958 frames in the previous MPEG-4 ALS data-burst from the
reference point of the preceding MPEG-4 ALS data-burst (of the same bit-stream-number).

It is recommended that pause data-bursts be used to fill stream gaps in the MPEG-4 ALS bit
stream as described in the IEC 61937-1, and that pause data-bursts be transmitted with a
repetition period of 32 IEC 60958 frames, except when other repetition periods are necessary
to fill the precise stream gap length (which may not be a multiple of 32 IEC 60958 frames), or
to meet the requirement on burst spacing (see IEC 61937-1).

When & stream gap in an MPEG-4 ALS stream is filled by a sequence of pause data-

the Pa

of the first pause data-burst shall be located after a number of sampling

represgnted by the 'samples’' field of the ALSSpecificConfig header in the previous
ALS ddta-burst from the Pa of the previous MPEG-4 ALS frame. It is also re€ommend
the seduence(s) of pause data-bursts that fill the stream gap should continue from th

up to (

Bs close as possible, considering the 32 IEC 60958 frame length, of the paus

burst) fhe Pa of the first MPEG-4 ALS data-burst that follows the stream gap. The M
ALS dgcoder can detect the number of decoded PCM samples by Gsing the value se
'samplgs' field of ALSSpecificConfig.

Table 2 shows the relation between the sampling frequency~of MPEG-4 ALS encode

and th
IEC 61

5.2.2

e IEC 60958 frame rate used to deliver MPEG-4 ALS encoded audio
P37-10 interface.

Table 2 — Sampling frequency, multiplier, and
IEC 60958 frame rate

bursts,
beriods
MEG-4
ed that
s point
e data-
PEG-4
in the

1 audio
ia the

Audio sampling Multiplier IEC 60958 frame rate
frequency (Bits of Pc, 8 and 9)

kHz kHz
0 (x2) 96

48 1 (x4) 192
2 (x8) 384
0 (x2) 192

96 1(x4) 384
2 (x8) 768
0 (x2) 384

192 1 (x4) 768
2 (x8) 1536
0 (x2) 88,2

441 1 (x4) 176.4
2 (x8) 352,8

Latency of MPEG-4 ALS decoding

The latency of an external audio decoder to decode MPEG-4 ALS is defined as the sum of the
receiving delay time and the decoding delay time as shown in Figure 2.
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Latency of MPEG-4 ALS decoder '

Pa Pb|Pc|pPd| MPEG-4ALS Pa|Pb|Pc|Pd| MPEG-4ALS
burst-payload burst-payload
{Bit 0 of Pa 5 ! ! Bit 0 of Pa ! 5
! i MPEG-4 ALS fra@i‘ StuffingAE E‘MPEG-4 ALS fraﬁ:
i Repetition period of the burst E ‘E : '
i Receiving delay E‘ Decoding delay .

1EC!

Figure 2 — Latency of MPEG-4 ALS decoding

MPEG-4 ALS frame

—-f----
y

MPEG-4 ALS i

Pa|Pb|Pc|Pd i i
@ ¢ burst-payload Stbffing !
Bit 0 of Pa .~ !
Nd MPEG-4 ALS MPEG-4 ALS Random access unit E
ALSSpecificConfig (a frame or frames) !

E

Figure 3 — The MPEG-4-ALS burst-payload

The regeiving delay time to receive a wholé data-burst is calculated by using the length of the
burst-ppyload, Nd, which is shown in Figure 3. The length of preamble is 8 bytes. Since an
IEC 60958 frame can contain 4 bytes, the receiving delay of an MPEG-4 ALS dafa-burst
should |pe as follows:

Receiving delay = (Nd + 8 bytes)/([IEC 60958 frame rate] x 4 bytes)

The mgximum receiving delay time is related to the number of samples contained in the data-
burst ahd the IEC 60958 frame rate. The number of samples, 'samples’, is stored in th 9" to
12" bytes of the~ALSSpecificConfig header of the MPEG-4 ALS burst-payload (13"[to 16"
bytes of the MPEG-4 ALS burst-payload) as shown in Figure 3. The maximum decoding delay
time can be regarded as being the same as the maximum receiving delay time.

Note that'the encoded size never exceeds the rate given by the IEC 60958 frame |rate in
theory except when the Aux data in burst is too large. The Aux size shall be small enough to
ensure that the total size of the burst complies with following formula:

Pd <= ((([samples]/[samp_freq]) x [IEC 60958 frame rate] x 4 bytes) — 8 bytes)/8

EXAMPLE The maximum size of the MPEG-4 ALS burst-payload shall be equal to or less
than the size calculated by the frame repetition period and the IEC 60958 frame rate. When
the values of 'samp_freq', 'samples’, 'channels’, and 'resolution’ are 48 000, 2 048, 1, and 1
respectively, the sampling frequency of the audio signal is 48 kHz, the number of samples
contained in the MPEG-4 ALS burst-payload is 2 048 samples, the number of channels is 2
(='channels'+1), and the number of bits per an audio sample is 16 bit. With these values, the
IEC 60958 frame rate is 96 kHz, as shown in Table 2. Though the receiving delay time varies
depending on the compressed size of the MPEG-4 ALS burst-payload, the maximum receiving
delay time can be calculated by using 'samples' and 'samp_freq'. In this example case, it
should be 42,67 ms (2 048/48 000 = 0,042 67). The maximum decoding delay time should be
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42,67 ms because it can be regarded as being the same as the maximum receiving delay time.
The total latency of MPEG-4 ALS decoding is approximately 85,34 ms.

5.2.3 Data-burst for MPEG-4 ALS in LATM/LOAS

The MPEG-4 ALS burst-payload includes LATM/LOAS header and MPEG-4 ALS Random
access unit as described in Figure 4. In this case, the length of the burst-payload,
corresponding to Nd, is described in LOAS (AudioSyncStream). ALSSpecificConfig is included
in LATM (AudioMuxElement). The example use case of frame repetition period is shown in
Annex D.

Pal PhlPc | Pd MPEG-4 ALS L :
burst-payload STUTHG :

Bit 0 of Pa .-~ i
LOAS [LATM MPEG-4 ALS Random access unit E

(a frame or frames) !

MPEG-4 ALS frame |

Figure 4 —- MPEG-4 ALS burst-payload with' LATM/LOAS header
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Annex A
(informative)

Effect of repetition period of data-burst and IEC 60958 frame rate
on frame period for the MPEG-4 ALS bitstreams

Table A.1 shows IEC 60958 frame rates, their repetition period and their frame period in
milliseconds.

Table A.1 — MPEG-4 ALS payload and frame repetition: some examples

Sa|l1pling Frame IEC 60958 frame rate Frame period
frequency repetition
period Fs ms
4411 kHz 1024 88,2 kHz for x2 28,22
2048 176,4 kHz for x4 46,44
4 096 352,8 kHz for x8 92,88
8 192 185,76
48 kHz 1024 96 kHz for x2 21,33
2 048 192 kHz for x4 42,66
4 096 384 kHz for x8 85,32
8 192 170,64
96 kHz 2 048 192 kHz forx2 21,33
4 096 384 Hz for x4 42,66
8 192 768 kHz for x8 85,32
16 384 170,64
19R kHz 4 096 384 kHz for x2 21,33
8 192 768 kHz for x4 42,36
16 384 1 536 kHz for x8 85,32
x = multiplier
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Annex B
(normative)

Burst payload format for MPEG-4 ALS

B.1 shows the detailed description of the MPEG-4 ALS burst-payload.

C 2017

The MPEG-4 ALS burst-payload contains an ALSSpecificConfig and one or more random
access units. The ALSSpecificConfig is defined in the specification of the ISO/IEC 14496-3.

The fir
size of

The fol
the firs

MPEG-4 ALS frame

MPEG—4ALS o

Pa| Pb| Pc | Pd burst-payload Stuffing !
Bit 0 of Pa_.-*" |
Ng |MPEG-4 ALS MPEG-4 ALS Random access unit i
ALSSpecificConfig (a frame or frames) !

3

Figure B.1 — MPEG-4 ALS burst-payload

5t 4 bytes of the MPEG-4 ALS burst-paylead should be the 'Nd'. The value in
the MPEG-4 ALS burst-payload (including>Nd) in bytes.

3 bytes in the 'als_id' should be ‘A% 'L', 'S".

The simpling frequency of the samples, 'samp_freq', contained in the MPEG-4 AL

payloa

The nu
can be

can be detected in the 4-bytes following 'als_id".

detected in the following 4 bytes after the 'samp_freq'.

The number of channels, 'channels', contained in the MPEG-4 ALS burst payload

detecte

The ma
calcula

Repetit

d in the, 2 bytes following 'samples’.

ximum' size of the MPEG-4 ALS burst-payload shall be equal to or less than t

owing 4 bytes of the MPEG-4 ALS burst-payload should be the 'als_id'. The v3

mber of samples per.channel, 'samples’, contained in the MPEG-4 ALS burst

dicates

lues of

5 burst

ayload

can be

he size

edby the frame repetition period and the IEC 60958 frame rate.

ion period of the data-burst = 'samples' x IEC 60958 frame rate/'samp_freq'.

IEC 60958 frame rate of the MPEG-4 ALS data-burst is defined by 'samp_freq' and 'channels'.
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Annex C
(normative)

Values for ALSSpecificConfig in the MPEG-4 ALS burst
payload format

Table C.1 shows the recommended values for the ALSSpecificConfig in the MPEG-4 ALS
burst-payload. The ALSSpecificConfig is defined in ISO/IEC 14496-3.

Table C.1 — Recommended values for the ALSSpecificConfig
in the MPEG-4 ALS burst-payload

Field #Bits Recommended values Description
als_id 32 0x414C5300 (Hex) "ALS\0"
samp_freq 32 Up to 192 kHz For ALS simple profile level 1, 2, 3,
and 4, samp’freq shall be 43 000
or less.
samplep 32 Number of samples (per Number_ of samples contained in a
channel) MPEG=4' ALS burst-payload.
. Examples of preferred valueg:
not allowed for samples in data- ¢ 59480 30 720. ’ ’
type bits 0-4 =23 and data-type '
bits 5-6=0.
For LATM/LOAS case, theyvalue
OxFFFFFFFF (HEX) is-allowed
for samples in data-type“bits 0-
4=25, data-type bits\5<6=2.
channel|s 16 0=mono Up to 8 channels.
1=stereo The actual number of channgls
2=3ch | contained in the ALS bitstream can
= o cggnnels be calculated by 'channels+1|.
3 =d4.channels For ALS simple profile level 1 and
4°="5 channels 2, channels value shall be 05mono
or 1=stereo. For ALS simple profile
5 =6 channels level 3 and 4, number of chapnels
6 =7 ch | value shall be 6 or less (i.e.,
= ( channels recommended value shall be|5 or
7 = 8 channels less).
(other values are reserved)
file_typpe 3 000 = unknown / raw file The value of the file_type shquld be
0 (raw file).
resolutipn 3 000 = 8-bit For ALS simple profile level 1 and
001 = 16-bit 3, resolu‘tion value shalll be
000=8-bit or 001=16-bit. For ALS
010 = 24-bit simple profile level 2 and 4,
resolution value shall be
(other values are reserved) 000=8-bit. 001=16-bit or
010=24-bit.
floating 1 0 = integer
msb_first 1 0 = least significant byte first If resolution = 0 (8-bit data),
L ) msb_first = 0 indicates unsigned
1 = most significant byte first data (0...255), while msb_first = 1
indicates signed data (-128...127).
frame_length 16 Any For ALS simple profile level 1,2, 3,
and 4, frame_length value shall be
up to 4 096.
random_access 8 1 or larger value To be set to at least
every x samples defined in
repetition period of data-burst in
IEC 60958 frames.
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