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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

FOREWORD

this end and in addltlon to other activities, IEC publishes International Standa
Technical Reports, Publicly Available Specmcatlons (PAS) and Guides

governmental organizations liaising with the IEC also partlmpate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

the latter.

IEC itself does nof _provide
assessment seryi i
services carried out by i

Attention is draw possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

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.

The text of this standard is based on the following documents:

CDV Report on voting
100/1733/CDV 100/1808/RVC

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all the parts in the IEC 61937 series, published under the general title Digital audio —
Interface for non-linear PCM encoded audio bitstreams applying IEC 60958 can be found on
the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

e withdrawn,

* replaced by a revised edition, or
* amended.
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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

2 Normative references

The following referenced documents are indispensabl
For dated references, only the edition cited applies.
of the referenced document (including any amendme

IEC 60958 (all parts), Digital audio interface

IEC 61937 (all parts), Digital audio — Inte S -linear PCM encoded audio bitstreams
applying IEC 60958

IEC 61937-1, Digital audio
applying IEC 60958 — F

IEC 61937-2, /
applying IEC 60958+~

Audio

Amendment 2

For the purposes of this document, the following terms and definitions, abbreviations and
presentation conventions apply.

3.1 Terms and definitions

3.11
sub data-type
reference to the type of payload of the data-burst defined for use with the specified data-type

3.1.2

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

3.1.2
length code
code indicating the length of the data-burst-payload in 8-byte units according to this standard



-6 - 61937-10 O IEC:2011

3.1.4
als_id
ALS identifier in ALSSpecificConfig

3.1.5
samp_freq
sampling frequency of the audio samples contained in the MPEG-4 ALS burst payload

3.1.6
samples
number of audio samples per channel contained in the MPEG-4 ALS burst payload

NOTE In contrast to the ALS specification, each data-burst provides its own ALSS$
'samples' value refers to the total number of samples (per channel) of that data-burst.

onfig. Thus the

3.1.7
channels

3.1.8
resolution
bit depth of the audio samples contained in the MPE(

3.1.9

aux_size

3.1.10
aux_data

NOTE Not required for decoding audis
3.2 Abbrevia@

ALS
PCM

3.3 Pre
01,

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 series of
standards.

4.2 MPEG-4 ALS burst-info

The 16-bit burst-info contains information about the data that will be found in the data-burst in
accordance with Table 1.
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Table 1 — Fields of burst-info (data-type=23, sub-data-type=0)

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

Oto4 data-type
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 sub-data-type

24-31 In accordance with IEC 61937-2

5,6 sub data-type
0 MPEG-4 ALS See 52.1
1-3 In accordance with IEC 61937-2 <\ W
7 0 Error-flag indicating a valid burst-payload \ \)
1 Burst may contain errors \ \
81t0 12 Data-type and sub-data-type dependent \ \/
information for MPEG-4 ALS /\
8 Multiplier N
0 [IEC 60958 frame rate}2audio rat x 1\
1 [IEC 60958 frame rat@ﬁphﬁ rate\x 8 )\>

9to 12 0000 No indication

0001 ALS Simple Profile Level 1

0010- Reseryéd far future Rrofile orLeve|l

1111

13to 15 ccordance with 1937%1 and
IEC 1937-2

ata-bursts

audio data-burst MPEG-4 ALS. Specific properties, such as
period, the method of filling stream gaps, and decoding latency,

The decoding latency (or delay), indicated for the data-types, should be used by the
transmitter to schedule data-bursts, as necessary, to establish synchronisation between video
and decoded audio.

5.2 Audio data-bursts
5.21 Data-burst for MPEG-4 ALS

Figure 1 shows the detailed description of the MPEG-4 ALS data-burst. The stream of the
data-bursts for MPEG-4 ALS consists of sequences of MPEG-4 ALS bitstreams. The data-
type of a MPEG-4 ALS data-burst is 23. The sub data-type is 0. The data-burst is headed with
a burst-preamble, followed by the burst-payload, and stuffed with stuffing bits. The burst-
payload of each data-burst of MPEG-4 ALS data shall contain an ALSSpecificConfig header,
and one or more ALS random access units. Each data-burst constitutes 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_length) shall be in 8-bytes.
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Note that if the actual data size of the data-burst is not a multiple of 8 bytes, 1 to 7 stuffing
bytes are included in the burst_length.

The number of samples for each encoded channel contained in the data-burst are indicated in
the encoded 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 Annex B.

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

PEG4 ALS
Pa Pb Pc Pd %ﬁr\sl\gayload

EBitOof Pa e !
! ) C%I\Sfr me i

IEC 708/11

MPEG4 ALS

Pa Pb Pc Pd burst-payload

iBit 0 of Pa

MPEG-4 ALS frame i Stuffing

Regular rate 6f the MPEG4 ALS frarhes

a

a

Repetition period of the burst

calculated as

'[samples] x [IEC 60958 frame rate]/[sampling\freg
(samp_freq)]'. HQ

The value of the 'sam - to 12th bytes of the MPEG-4 ALS burst-
payload. The value repres S ples contained in the MPEG-4 ALS burst-
payload. The IE e ra » ined by the audio sampling rate and a value of the
multiplier (see T@Z

predefined number o ) ames. The data-burst containing MPEG-4 ALS frames shall

occur at a re - e reference point of each MPEG-4 ALS data-burst beginning
3 958 frames in the previous MPEG-4 ALS data-burst from the

ding MPEG-4 ALS data-burst (of the same bit-stream-number).

R

referencé€ point\of the pre

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 a stream gap in an MPEG-4 ALS stream is filled by a sequence of pause data-bursts,
the Pa of the first pause data-burst shall be located after a number of sampling periods
represented by the 'samples’' field of the ALSSpecificConfig header in the previous MEG-4
ALS data-burst from the Pa of the previous MPEG-4 ALS frame. It is also recommended that
the sequence(s) of pause data-bursts that fill the stream gap should continue from this point
up to (as close as possible, considering the 32 IEC 60958 frame length of the pause data-
burst) the Pa of the first MPEG-4 ALS data-burst that follows the stream gap. The MPEG-4
ALS decoder can detect the number of decoded PCM samples by using the value set in the
'samples’ field of ALSSpecificConfig.
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Table 2 shows the relation between the sample rate of MPEG-4 ALS encoded audio and the
IEC 60958 frame rate used to deliver MPEG-4 ALS encoded audio via the IEC 61937-10
interface.

Table 2 — Sample rate and number of channels of MPEG-4 ALS encoded audio,
multiplier, and IEC 60958 frame rate

Audio sampling rate Number of Multiplier IEC 60958 frame rate
channels
kHz kHz
1,2 0 (x2) 96
48
3to8 1(x8) 384
1,2 0 (x2) ( ﬁ\
96 X
3to8 1(x8) 7

1,2 0 (x2) 3&\\/
192
3t08 1(x8) \ \ 1538

1,2 0 (x2) >as,2
441
3to8 ﬁ(xS)

A
w
&)
N
(o]

5.2.2 Latency of MPEG-4 ALS de ing

The latency of an external audio decoderto decade MPE S is defined as the sum of the
receiving delay time and the decoding delay tim shown in Figure 2.
MPREG4 Al Q MPEG4 ALS
Pa| Pb|Pc | Pd urs \gkfg\ a PbPc Pd| i

Bit 0 of Pa

Bit 0 of Pa : :
i MPEG-4 A : St f|ng

_ Repetition peno(o%é\t(urs

\a@%cy of MPEG 4 ALS decoder '

\ IEC 709/11 "

Figure 2 — Latency of MPEG-4 ALS decoding

MPEG-4 ALS frame

[
\'4

iy

MPEG-4 ALS frame

MPEG4 ALS S

Pa| Pb) PcPd burst-payload Stuffing |
Bit 0 of Pa .-~ i
Nd MPEG4 ALS MPEG-4 ALS Random access unit i
ALSSpecificConfig (a frame or frames) !

IEC 710/11

Figure 3 — The MPEG-4 ALS burst-payload
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The receiving delay time to receive a whole data-burst is calculated by using the length of the
burst-payload, 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 data-burst
should be as follows:

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

The maximum receiving delay time is related to the number of samples contained in the data-
burst and the IEC 60958 frame rate. The number of samples, 'samples’, is stored in the 9"
12" pytes of the ALSSpecificConfig header of the MPEG-4 ALS burst-payload (13" to 16th
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 | 6098 ame rate in
theory except when the Aux data in burst is too large. The Aux size/s €

the values of 'samp_freq', 'samples’, 'channels’,
respectively, the sampling rate of the audio

(='channels'+1), and the number of bits >
IEC 60958 frame rate is 96 kHz as shown i

42,67 ms because itc
The total latency of M

9,



