IAMT Report on AES Standards

@
Committee Meetings
18 - 22 May and 1 June 2026

) This report is a confidential IAMT member resource
connect | support | inform

AES Standards meetings are held twice a year to
progress the development of new Audio Engineering
Society standards and to revise existing ones.

The AES is currently holding its Standards meetings
online. Until recently, the meetings were always held
face-to-face as part of the AES Conventions that are
held twice per year. This time, the associated AES

Convention will be 28 -30 May in Copenhagen (see below).

An IAMT representative attends the AES standards meetings and we produce the following
information after each meeting round:

Executive Summary in website News items

This report, focussing on a selection of projects thought to be of interest to members

An update to the Standards Monitoring Group (SMG) projects (usually a few weeks after the
meetings, to give people a chance to get under way with the work they’ve signed up for).
More information about the IABM SMG service that helps members to be more involved with
development of relevant standards.

Between the six-monthly meetings, we attend telecons for relevant standards projects and issue
technology news items on this page.
We also update the SMG project information.
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We normally attend the Standards Committee plenary and the T e et Srauss e
Working Group meetings for:
e Forensic Audio (SC-03-12)

- Digital Input/Output Interfacing (SC-02-02) e Loudspeaker Modeling and

- Audio-File Transfer and Exchange (SC-02-08) Measurement (SC-04-03)

- Audio App|icati0nS of Networks (SC'02'1 2) ° Microphone Measurement and
Digital Audio Measurement Techniques (SC-02-01) Characterization (SC-04-04)
Digital Library & Archive Systems (SC-03-06) « Measurement of sound

- Metadata for Audio (SC'03'07) systems in rooms (SC-04-08)

- Audio Connectors (SC-05-02) « Loudness and Annoyance

- Grounding and EMC Practices (SC-05-05) (SC-04-09)

The Chair of AES Standards Committee is Bruce Olson, Vice Chair Jeff Berryman, Secretary Rich
Cabot.

Links in each page header allow fast
navigation to each of these topic
groups as well as the SMG projects
that are covered in greater detail.

The IABM welcomes feedback on these resources to help
us fine-tune the projects we study and report on.

There are lists of recently-initiated projects as well as AES
Engineering documents published in the last quarter at the

end of this report. If this is the first time you have used
one of these reports, there is a page

General Information picked up at the meetings at the end of the report that explains

This “general” information is usually gathered during the the AES Standards process,

AES Standards plenary meeting. However, that meeting is | Iechnology Committees - and the

being held much later — June 1 — and we want to publish acronyms used!

before that. If anything important emerges, it will be posted
as a Technology News item on the IAMT website.

SEVERE DISRUPTION TO AES STANDARDS RESOURCES

Last time | reported that various features of the standards resources were beginning to get
repaired. Unfortunately, they got worse again. All this disruption was caused by the
introduction of a new website that ignored all of the previously-available AES Standards
functionality. If IAMT members require support with AES standards-related issues, contact
me and | will find ways to pass queries on to the correct people.

Features currently not working include the standards development document repository,
project tracking, agenda and meeting report archive, email lists, public call-for-comment and
others. The published standards site is also out-of-date, and the Standards Manager cannot
post the latest revisions (last standard published was November 20" 2024; several have
been completed since then).

IMPROVEMENTS ARE PLANNED
At this meeting round, it was announced that AES Standards will adopt Microsoft Teams for

its collaboration tool. It will not solve all of the problems, so email and call-for-comment will
still need new solutions, as well as getting the standards store up-to-date again.
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AES PROJECTS - CONTENTS

PROJECTS COVERED IN-DEPTH BY OUR STANDARDS MONITORING GROUP (SMG)......5
AES-X242 Streaming audio metadata over IP Networks ... 5
AEST70: Open Control ArChitECIUE..........oouv e 5
AES-X243: Using AES70 connection management for AES67 and SMPTE ST 2110-30.......... 6
AES-X264 Project for AES70-4: OCP.2 — JSON ProtoCol .........cccoevininininieicccceneeeeeee 6
AES-X258: Using AES70 to manage Audinate Dante® media transport .........c.ccccoceevevveieennne. 6

ANAIOG INTEITACES ....cccoiiiiiiiirte e ssssre e s s s s s sssnne s s s s sesssssssnnnnnns 7
AES-X152 - Standard for PRESENTING signal levels and circuit impedances of audio
system components and for the specification of these quantities in product data sheets........... 7

OTHER PROJECTS - ARRANGED BY WORKING GROUP..........cccoummmmmmmmmmmmmsmmssssssssssssssssssssssssss 8

Working Group SC-02-01: Digital Audio Measurements ..........cccccceeiiiiiiiiiiiinnennnninniccssssnnnens 8
AES17-R Review of AES17-2020: Measurement of digital audio equipment............ccccveveneee. 8
AES-X217 Audio ADC test method and performance specification for archiving and
preservation @apPliCAtIONS ........ccuiciiiiieeeece e e e e te e s a e b e e sraeereens 9
Other SC-02-01 DUSINESS ....ooiuiiieeiisiieteeee ettt st e s e sbeetesteesaeensesseesseensesseesseensens 9

Working Group SC-02-02: Digital Input-Output Interfaces..........cccceeeiiiiiiiiirneeiiiieiiccccnnee 10
AES-X260 UWB Hi Res, Low Latency Audio Interface — Task Group SC-02-02-B.................... 10
Other SC-02-02 DUSINESS ....c.eouieuieieieiestise sttt sttt sb e st esbeebe st et e e etessesbesseeseeneens 11

Working Group SC-02-08: Audio-File Transfer and Exchange........cccccceeeecivrereeiiininiccccnnnne 12
AES31-2-R Review of AES31-2-2019: Audio-file transfer and exchange - Part 2: File Format
for Transferring Digital Audio Data Between Systems of Different Type and Manufacture ......12
AES69-R Review of AES69-2022: AES standard for file exchange - Spatial acoustic data file
1011 12T SRS P TPTRSRN 12
AES31-3-R Review of AES31-3-2021: AES standard for network and file transfer of audio -
Audio-file transfer and exchange - Part 3: Simple project interchange. ........ccccooevevieieeieceene. 13
Other SC-02-08 DUSINESS ......coutiiieieieierieeere ettt st sttt ettt ae b sbe b s 13

Working Group SC-02-12: Audio Applications of Networks ...........cccccceeeecciiineeecceieeccccccsnnnne 13
See SMG MONILOred PrOJECES .....oovuieiieeeciee et s e s e e seeseeneenes 13
Other SC-02-12 DUSINESS ...ccueeuiiieieiesesieste ettt sttt sbe s besaeebeese e e e s ensesseabessesseeneens 14

Working Group SC-03-06: Digital Library and Archive Systems.........cccccceevvnrrrrririiiicccinnnne 14

AES-X120 Liaison with International Association of Sound and Audiovisual Archives IASA ...14

AES-X255 AES information document: Implementation of a Recommended Workflow for the
Creation and Archiving of Analogue and Digital Archival Materials from Professional

/Multitrack/ Multichannel Audio Production FOrmats ...........cccecevveieienicce e 15
Other SC-03-06 BUSINESS .....coiiieieiiiestesese ettt sbe st beete s e e e et esessesbesseeseeneens 15
Working Group SC-03-07: Audio Metadata...........ccccovvmmrrriiiiiiiiiiininnneeiniiinccccneeeesesssssscssnnnns 16
AES-X155: Production recording metadata set (iXML).........ccooeveveiinininiinieeeeese e 16
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Other SC-03-07 DUSINESS ...cc.eeuiiiieieieiesiesere ettt sbe bt sttt ebesaesbesbesaeene e 16
Working Group SC-05-02: Audio CONNECIOIS ........cccccvuiiiiiiiiuniiiiiiieeinncneecsssaeeessssase e ssnns 16
AES-X261 Polarity and pin configuration for linear balanced audio PCB connector (aka
BUFODIOCK) ...ttt b e bttt et e et bbb eae 16
Other SC-05-02 DUSINESS ...c..oouiiiiieieiesistere ettt bbbt bttt e b aesbesbesaeene e 16
Working Group SC-05-05: Grounding and Electromagnetic Compatibility Practices....... 17
AES-X249 AES standard on interconnections - Grounding and EMC practices - Shields of
25-way D-type connectors in balanced CirCUItS ...........coevieiiieiiiieners e 17
AES48-R Review of AES48-2019: AES standard on interconnections - Grounding and EMC
practices - Shields of connectors in audio equipment containing active circuitry ...................... 18
Other SC-05-05 DUSINESS ...c..couiiiiieieiesiesese ettt sttt ae sttt etesbesbessesseeneens 18
RECENTLY INITIATED PROJECTS. ... s sssssssssssssssssssssssssssssssssssssssssss 19
DOCUMENT ACTIONS SINCE THE LAST MEETING ROUND........ccccocnmmmmmmmmmmsmmsmsmsssssssssssssssassssans 20
Public Calls-for-Comment:...........ccceeiiiiiiiiiiiiiniienninenesssesese s ssses s ssanesssssssnsessssssssasssssnns 20
New Publications / ReVISIONS:.........cccviiiiiiiiiiiiiiniiiresnncsese e sene s s ssns e s s s ssnsassssnnns 20
Stabilized (still in-force, but not scheduled for review every 5 years):.......cccocevevenininencnennene. 20
Reaffirmed (validity extended for further 5 years from reaffirm date): .........cc.cccoovveeiiieeieneee 20
Withdrawn (where it may be harmful in a present-day context): ........c..cocevrieieienininnninees 20
AES STANDARDS COMMITTEE PROCESS. ... ssssssssssssssssssssssssssss 21
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Projects Covered In-depth by our Standards Monitoring Group (SMG)

These projects have been selected because they are topics of potential importance to our industry
and deserve additional attention. As well as attending the quarterly SMPTE face-to-face meeting
rounds, the IAMT attends the document development telecons for these projects. Members are
encouraged to propose other SMPTE projects for extra attention.

If you want to see - and comment on - the documents as they develop join our Standards
Monitoring Group (SMG).

Streaming Audio Metadata over IP

AES-X242 Streaming audio metadata over IP networks

Assigned to task group SC-02-12-R

At the last meeting, there was general agreement that the standard being developed should be
replaced by a report on carrying audio and audio metadata over IP. One member stepped forward to
lead the effort.

Status at meeting:

It was agreed that this project will be transferred to task group SC-02-12-M, that developed AES67
and has the experts to contribute to the report. The report scope will be widened to cover
interoperability between SMPTE ST 2110 audio and AES67. This task group will be closed and
members transferred to SC-02-12-M (where necessary).

| 0
@

STANDARDS

AES70 — Open Control Architecture

projects This technology was brought to the AES by the OCA Alliance for

standardization at the October 2012 meeting. This suite of documents was
. first published January 2016, and a set of revised documents was published
Assigned to task group SC-02-12-L | early in 2019 (dated 2018). The current versions of the suite were published

. May 2024.

AES70: Open Control Architecture A;;ﬂ?d f_ ble comtrol-orofocel architecture for the controf and
H . ; efineS a scalable control-protocol architecture ror the control an

Per. Sp ective. Durin g the de Ve/op ment monitoring of professional media networks.

of these AES standards, the original PUBLISHED AES70 DOCUMENTS:

proponent (Open Control Alliance) Part 1: Framework describes the models and mechanisms of the AES70
continued to develop the system and Open Control Architecture. These models and mechanisms together form the
to resolve some issues that had SO TEHIIS

arisen Part 2: Class Structure specifies the AES70 control class structure that

’ defines the control and monitoring functional capabilities of the standard and
) ) includes class relationships in machine-readable XML Interchange format

A major change is the replacement of | (xmi2.0). Includes UML.

connection management scheme Part 3: OCP.1 Binary Protocol — expanded from its earlier scope and title
CM3 in the previously p ublished confining it to IP networks (it was Protocol for IP Networks and specified

. .. rotocol implementation for TCP, UDP, WebSockets).
AES70 with the more efficient CMA4. 2 ’,) , , ) o
. , Part 22: Using AES70 to manage Milan™ media transport. Milan is an AVB
There are mechanisms to deal with

profile for real-time audio transport. It is created and maintained by the AVNU

backwards compatibility. The 2024 Alliance.
document suite is much more robust,
easier to use, and it has new features of interest to both the broadcast and pro-audio industries.
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Status of AES70 document suite at meeting:

In addition to the published parts of AES70 (see box, above right), there are projects introducing
further functionality, described below.

At this meeting, the task group Chair informed the group that further improvements are being worked
on in the OCA Alliance and, when complete, will lead to revisions of the core parts AES70-1, -2, -3.

AES-X243: Using AES70 connection management for AES67 and SMPTE ST 2110-30

Define a new standard in the AES70 family
for using the AES70-CM4 connection ST'211030 [+—audio—{ §T 211030 aEser [P gEser
management mechanism to set up, manage, Sece de"]‘;e‘s’ device [¢—audio—| devies
and tear down AES67 and SMPTE ST 2110- AEST0 AEST0 Eﬁm
30 media stream connections. It is document controllex(s) \ m
AES70-21. Case1
The use-cases covered are shown in the Case 4a (serverless mode)
. . AES6T — AES6T
diagram (right). ST211030 [ g | ST 211030
Status at meeting: de‘:ce device(s)
Two rounds of public Call-for-Comment have AEST0 ST SIE
been held and comments were received each AES6T : AES6T
[4—audio—p
. . . . devi devi
time. The group is still processing the second Case 2 — i
set of comments (which it regards as valid, ~ AEST0
and which will be used to further revise the ST211030 | outer | ST211030
draft. There is a good chance that a third device f--scope--p device(s)
. . I cor o o Case 4b (server mode)
public Call-for-Comment will be held. AESTO B
controller(s) ‘
Case 3

AES-X264 Project for AES70-4: OCP.2 —
JSON Protocol

This Standard contains the technical specification of the OCP.2 protocol of AES70, the Open Control
Architecture. OCP.2 is a JSON-encoded protocol that supports AES70-compliant remote control and
monitoring of media devices over IP networks and Point-to-Point Links.

Status at meeting:

AE$70-4 has been approved for publication —there [ g oup Clauses
are just a couple of minor typos that need
. . . Introductory topics 0. 5
correction in the final document.
QCP 2 protocol and related mechanisms 6..8
It is the JSON equivalent of the published AES70-3 OCP 2 programming constructs 9
Standard that defines OCP.1, a binal’y AES70 OCP.2 implementation details for various Control
. 10...11
protocol. OCP.1 and OCP.2 are functionally Session Transport Types
eqUiVa|ent- J5ON Schema - normative specification Arnnex A
. . Protocol data unit examples - informative Annex B
The table (right) shows the functions and structure o )
WebSocket security - informative Annex C
of the document. -

AES-X258: Using AES70 to manage Audinate Dante® media transport
Project scope: This standard specifies the use of AES70 to manage Audinate Dante® media stream
connections between devices, where AES70 is used to control at least one of the devices, while
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other devices may be controlled using Audinate mechanisms or other out-of-scope means. The
document will be AES70-23.

Status at meeting:

Work is underway. The group has significantly changed direction on this document, to focus on using
the “Dante Management API” (DMAPI) and there are discussions with Audinate to find the best way
to implement AES70-23. It may be that these two documents will need to grow in parallel.

STANDARDS

Analog Interfaces

AES-X152 - Standard for PRESENTING signal
levels and circuit impedances of audio system
components and for the specification of these
quantities in product data sheets

The heart of the document was conceived as a
datasheet template for each type of interconnect;
intended for manufacturers to complete along with
their product literature (see a version below for a

X152 scope: to develop a standard for
signal levels and circuit impedances
of audio system components and for
the specification of these quantities in
product data sheets in order to
achieve predictable interconnection
results (both balanced and

balanced analog interface; output and input .unba./anced). _ _ _
characteristics). In October 2024, the plan was to This project was reactivated in spring
make this into a report, and also to split it into several 2020.

parts.

Status at meeting:

The group discussed ways to manage

activity, given the failings of the AES

Connect resources.

An alternative way to email the group

will be used and GoogleDocs will be Copp - N
used for document storage. | C ‘ ‘

It was agreed that a time for future ) ‘
meetings will be agreed that takes in ' '
European as well as US participants —
likely 9am on 3" Tuesday of each
month.

The diagram (right) is just an extract from the last draft of the document (that | was able to see).

STANDARDS
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Other Projects - Arranged by Working Group

Working Group SC-02-01: Digital Audio Measurements
Chair: Jayant Datta; Vice Chair: lan Dennis

- Measurement methods for equipment used for the recording, reproduction, and transmission of
digital audio signals.
- Effects of perceptually based coding algorithms on audio signals.
- Psychophysical and electrical analysis under all operational and listening conditions.
- Ranking of codecs and test methods to determine presence of coders or their proper operation.

AES17-R Review of AES17-2020: Measurement of digital audio equipment

Provides methods for specifying and

verifying the performance of digital audio AES17 scope: To provide methods for specifying

equipment’ and Speciﬁca//y to describe and verifying the performance of dlglta/ audio

the testing of medium and high- equipment, and specifically to describe the testing

performance d/g/ta/ audio equipment_ of medium- and high-performance dlglta/ audio
equipment.

Status at this meeting:

At the last meeting, it was agreed that there is ongoing confusion about 0dB FS being a sine wave,
just touching full scale and that a diagram showing this would be added to AES17 (even though the
text itself has always been clear).

The Chair showed two versions of a diagram illustrating this issue. It was agreed that the simpler
version would be added to the definitions section of AES17 and that the more complex one, with
mathematical derivations, would be added to an informative annex.

When this is done, the document should be ready for public Call-for-Comment.
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AES-X217 Audio ADC test Audio ADC test method and performance specification

method and performance At the 2013-05 meeting, a group member who had been
specification for archiving and working with the US government on requirements for ADCs
preservation applications for archival purposes submitted a document that is based

A draft document has been largely on AES17 measurement methods, but which also
available for some while. defines performance limits that must be achieved. It was

The group received a large agreed that this is a very important subject and this project, to
number of comments on this turn the input document into an AES standard, was initiated.
document and these have been It was agreed to separate the measurement definition and the
incorporated in the latest draft that performance required into separate sections of the document
was submitted to the working to facilitate easy changes to performance specification (e.g.
group. adding requirements for other applications).

A revised draft document was submitted to the Oct. 2016
meeting, reflecting ADC testing experience gained by the
author and two colleagues. Wherever possible, the document
was based on tests within AES17.

Status at this meeting:

This document will be published
as AES information document
AES78id.

ADCtest application - source code and binaries have been
It was reported that the document | developed and are freely available for windows. This software

had passed its Call-for-Comment | yses a subset of AES-X217 techniques. Contact me and I'll
process (though it has not been get GitHub URL
posted here) but that it is not yet

pub“shed_ 4 Se‘tup ........................................................................................
41 Signalgenerator.........
A2 ADC setUD .

The “meat” of the document is summarized in the 33 El‘ti“aa;;;n; --------------------------------------------------------------------
contents extract (right). ' P EIBITAM

5 Measurements ... s
5.1 Frequency reSpPONSE ...

Other SC-02-01 business 5.2 Total h@rmonic di;tortion + n_oise ('_I'HD+N)

The Standards Manager notified the group about work | 24 Crosstaix -+ o o Mos0 rato) - i
in SC-04-03, principally intended for acoustics gg fﬂﬂgﬁ;ﬁ‘gi&ﬁlﬁﬁ“m ratio (CMRR) ...
measurements that are often “spiky”. It implements a 5.7 Difference-frequency distortion ...

i i 58 Gainnon-lineanty ... ...
SmOOthlng algorlthm. 5.9 Spurious inharmonic signals ...

5.10 Alias rejection ...
The group is also responsible for maintaining published 5.1 Sync input itter suscepibilty .
R 5.12 Jitter transfer gain .. -
documents (reviewed every 5 years):
- AES-R7 Standards project report - Considerations for

Annex A (informative): Informative references ......................

Annex B (normative): Minimum performance specifications

accurate peak metering of digital audio signals B.1 Frequency response............. S —
- AES-12id-2020 (r2025): AES information document for B.2 Total harmonic distortion * Noise (THD+N)
L. . . B.3 Dynamic range (Signal to noise ratio) ...................
digital audio measurements - Jitter performance B.4 Crosstalk....._.____._...............
specifications B.5 Common-mode rejection ratio (CMRR)

B.6 Modulation distortion .
B.7 Difference-frequency dlstortlon __________________________________________
B .8 Gain non-linearity R
B.9 Spurious |nharmon|c 5|gnals ________________

B.10 Alias rejection ...
B.11 Sync input jitter susceptibility ...
B.12 Jitter transfer gain ..

i amt Registered Office: 105 High Street, Worcester, WR1 2HW Report Author:
Main Office: +44 (0)1684 215359 Website: https://theiamt.org/ Paul Treleaven



https://theiamt.org/
mailto:paul.treleaven@theiamt.org?subject=Query%20about%20IABM%20SMPTE%20report
https://connect.aes.org/groups/standards-calls-for-comment/
mailto:paul.treleaven@theiabm.org

Report on AES Standards meetings 18 - 22 May and 1 June 2026

© 2026 IABM

Page 10 of 21

Contents SMG Measurement Interfaces File Transfer Networks Archive Metadata Connectors EMC

Chair: John Grant

Working Group SC-02-02: Digital Input-Output Interfaces

- Specification of configurations, synchronization and operating limits for digital interfaces carrying
audio, labeling, and control data.

AES-X260 UWB Hi Res, Low Latency Audio Interface — Task Group SC-02-02-B

This document will describe the preferred way to implement connection management, assure
consistent audio quality and provide for interoperable audio and feature control sets for the MAC
convergence and application layers of UWB devices intended for high-quality audio use. Provide
extensions to IEEE 802.15.4ab standard which defines connection, operating features and command
structure in order to provide an interoperable interface between UWB audio capture and playback

devices.

At the October 2023
meeting, the
proponent introduced
the work with a

Example of how we might map audio profile

Application Layer

presentation (see
slide) on how UWB
can be used for high
quality audio
interfaces.

It has low latency and

Preszntation Layer

Session Layer

Transport Layer

et ork Lay -
Frvereaver S ecurity sub-Layer

has been used with
wireless mics in
festival venues where
conventional wireless
mics would not work
due to interference

LLC sub-Layer

MAC sub-Layer
PHY Layer

Datalink Layer

Phydcal Layer

05l Reference Model IEEE 202 Reference Model

Audio Appli@tion

Audio Service {e.g. encoding for transport)

Metwork and Transport
service

{e.g. peerdiscovery, network
managemert, etc)

Iaps audic transport to MAC

Convergence service .
|Erace

Subset of B02.154 plus
extensions

sources.
UWEB interfaces already exist in many consumer devices
(such as high-end phones).

Status at meeting: The group has held weekly meetings
over the last few months, but there has not been much
document progress, due mainly to key contributors’ other
commitments to the IEEE 802.15.4ab revision 4.

The group is studying UWB chips from SPARK and
QUORVO. The current document framework is shown right.
There is a lot more material that needs to be added — MAC
definitions, for instance.

It seems that much of the document will be constraints on
clauses in the IEEE spec. to provide interoperability for the
UWB application.

Corrigendum or addendum [if required] 4
0 Intro 6
0.1 Intreduction 6
0.3 Decumentation conventions 5]
0.4 Legical conventions and data types 5]
1 Scope 6
2 Normative references 7
3 Terms, definitions and abbreviations 7
4 Overview (Informative) 8
4.1 Overview and Reference Model 8
8.1 General 8
8.2 PPDU Format and Construction 8
8.3 Modulation 8

8.4 RF Requirements 8
8.6 HRP PHY Configuration Summary Table

w

9. Low Energy UWE (LE-UWE) PHY g
9.1 General 9

9.3 PPDU Format and Construction 10
9.4 Modulation 11

9.5 RF Requirements 12

Correlation to the HRP parameters document 14
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Other SC-02-02 business
The group is also responsible for maintaining published documents (reviewed every 5 years):

AES3-1-2009 (r2024), AES standard for digital audio — Digital input-output interfacing - Serial
transmission format for two-channel linearly represented digital audio data
- Part 1: Audio Content
Part 2: Metadata and Subcode
Part 3: Transport
Part 4: Physical and Electrical

- AES5-2018 (r2023): AES recommended practice for professional digital audio - Preferred
sampling frequencies for applications employing pulse-code modulation

- AES41-2012 (r2022): AES standard for digital audio - Audio-embedded metadata
Part 1: General
Part 2: MPEG-1 Layer Il or MPEG-2 LSF Layer Il
Part 3: AAC & HE-AAC
Part 4: Dolby E
Part 5: EBU loudness, true-peak, and downmix
- AE852 2006 (r2022): AES standard for digital audio engineering - Insertion of unique identifiers
into the AES3 transport stream
- AES53-2018 (r2022): AES Standard for digital audio - Digital input-output interfacing - Sample-
accurate timing in AES47
- AES55-2012 (r2022): AES standard for digital audio engineering - Carriage of MPEG Surround in
an AES3 bitstream
- AES10-2020 (r2025): AES Recommended Practice for Digital Audio Engineering - Serial
Multichannel Audio
- Digital Interface (MADI)
- AES11-2020 (r2025): AES Recommended Practice for Digital Audio Engineering -
Synchronization of digital
- audio equipment in studio operations
- AES50-2020 (r2025): AES standard for digital audio engineering - High-resolution multi-channel
audio
- interconnection (HRMAI)
- AES51-2020 (r2025): AES standard for digital audio - Digital input-output interfacing -
Transmission of ATM
- cells over Ethernet physical layer
- AES-2id-2020 (r2025): AES information document for digital audio engineering - Guidelines for
the use of the AES3 interface
- AES-10id-2020 (r2025): AES information document for digital audio engineering - Engineering
guidelines
- for the multichannel audio digital interface (MADI) AES10
- AES-R6-2020: Guidelines for AES50 (no review needed)
- AES-R8-2020: Synchronisation of digital audio over wide areas (no review needed)
Stabilized or Withdrawn
- AES47-2018 (s2018) AES standard for digital audio - Digital input-output interfacing -
Transmission of digital audio over asynchronous transfer mode (ATM) networks
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Working Group SC-02-08: Audio-File Transfer and Exchange
Chair: Piotr Majdak; Vice-Chair: Markus Noisternig

- User implementation, and adoption of technologies for the exchange of audio data files and
editing information among systems, by either transfer over a network or by exchange of
physical media.

AES31-2-R Review of AES31-2-2019: Audio-file transfer and exchange - Part 2: File Format for
Transferring Digital Audio Data Between Systems of Different Type and Manufacture

This standard defines a file format for interchanging audio data between compliant equipment. It is
primarily intended for audio applications in professional recording, production, postproduction, and
archiving.

Status at meeting:

A group member has revised the document to add 32 bit float format. A draft document has been
submitted to the SC-02-08 group. At the last meeting, it was decided that it can have a very short
further review and then be submitted for public Call-for-Comment. That didn’t happen, so it will be
done shortly.

AES69-R Review of AES69-2022: AES standard for file exchange - Spatial acoustic data file
format

This document standardizes a file format to exchange space-related acoustic data in various forms.
The format is designed to be scalable to match the available rendering process. The format is
designed to be sufficiently flexible to include source materials from different databases.

This presentation was given at the May 2023 meeting. It explains the revision work proposed for

AES69 on G . .
. - enesis of the project
Normalizing HRTF proj
datasets”. Problem Statement:
|t iS aimed at e Existence of multiple published repositories of HRTF data in a standardized format (SOFA)

e Lack of standardization for capture (e.g. measured distance) and post-processing (e.g. equalization)

Standardizing a = publicly available databases cannot be readily aggregated
e Post-processing methods impact HRTF data quality and therefore influence binaural rendering quality

number Of . (e.g. equalization, near-field artifacts, low-frequency equalization, efc.).
paramete rS In % KEMAR HRTF at (az,el)=(90,0) SADIE Il dataset (1.2m) - KEMAR HRTF at (az,el}=(90,0) SONICOM dataset (1.5m)
HRTF data sets — /\ 1 the
slide shows e SN | LT
variation due to T\ EEmE i ————— g
measured distance. |*° £
This work was = o
introduced at the 1 [\
Spring AES 20 10 100 1K 10K = 10 100 1K 10K
Frequancy {Hz} Froquency [Hz}

Convention.

Héléne Bahu, Jean-Marc Jot and Peter Otto. (October 2023)

There is continued interest in developing collaborative tools for document development and the
AESG69 Chair is working on a LaTex template.
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Status at meeting:

The following revisions to AES69 have been proposed:

e Correction of typos relating to matrices, that could lead to implementation errors. Versions of a
new draft have been exchanged between the document editor and the Standards Manager,
adding further corrections.

It will soon be sent for Call for Comment.

e Addition to the standard to include work related to normalizing HRTF datasets (see above).
There was further discussion about this revision work, and the intention to include work on
directivity. It was considered that this creates overlap with AES56 - Loudspeaker Polar Radiation
Measurements. The Standards Committee Chair suggested that AES56 should be moved into
this group and the two documents should be revised together. My note: AES56 hardly fits into the
group’s Audio File Transfer and Exchange scope.

AES31-3-R Review of AES31-3-2021: AES standard for network and file transfer of audio -
Audio-file transfer and exchange - Part 3: Simple project interchange.

There was further discussion of whether this document should be updated to add an explanatory
sentence that bit depth can be 32 or 64 and that a user needs to check the bwf file to determine
whether float or fixed point is being used (a consequence of adding 32 bit float to AES31-2). It was
agreed to add this sentence, which is considered editorial and will not need formal Call-for-Comment.

Other SC-02-08 business
The group is also responsible for maintaining published documents (reviewed every 5 years):

- AES31-4-2024: AES standard for network and file transport of audio - XML Implementation of Audio
Decision Lists (recently transferred from SC-03-07).
Stabilized or Withdrawn:
AES-21id-2011 (r2017), AES Information Document for audio-file transfer and exchange - Screen-
less navigation for high-resolution audio on Blu-ray Disc [STABILIZED]
AES31-1-2001 (r2011): AES standard for network and file transfer of audio - Audio-file transfer and
exchange - Part 1: Disk format [STABILIZED]

Also, providing expertise to IEC for maintaining IEC 62942 Broadcast Wave File Format via project
AES-X236

Working Group SC-02-12: Audio Applications of Networks
Chair: Morton Lave; Vice-Chair Kevin Gross
- The use of various network types for audio and audio-related applications

See SMG monitored projects

Most of the current active projects in this Working Group are featured in our SMG monitored
projects section above; media networks is where most recent action has been, also reflected by the
much larger number of participants.
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Other SC-02-12 business
The group is also responsible for maintaining published documents (reviewed every 5 years):

- AES67-2023 (r2024): AES standard for audio applications of networks - High-performance
streaming audio over IP interoperability (review due in 2028).

- AES70-1-2024: AES standard for audio applications of networks - Open Control Architecture -
Part 1: Framework

- AES70-2-2024: AES standard for audio applications of networks - Open Control Architecture -
Part 2: Class structure

- AES70-3-2024: AES standard for audio applications of networks - Open Control Architecture -
Part

- 3: OCP.1 Binary Protocol

- AES70-22-2024: AES standard for audio applications of networks — Open Control Architecture —
Part 22: Using AES70 to manage Milan™ media transport

- AES71-2018 (r2023): AES Recommended Practice: Loudness Guidelines for Over the Top
Television and Online Video Distribution (review due in 2028).

- AES77-2023: AES Recommended Practice: Loudness Guidelines for Internet Audio Streaming
and On-Demand Distribution (review due in 2028).

- AES-R10: AES Standards Report - Use cases for networks in professional audio

- AES-R16 AES Standards Report - PTP parameters for AES67 and SMPTE ST 2059-2
Interoperability (revised and published since last meeting round)

- AES-R20-2021: AES Standards Report - AES67 beyond the LAN

Stabilized and Withdrawn:

- AES58: AES Standard for audio applications of networks - Application of IEC 61883-6 32-bit
generic data [STABILIZED]

- AES-R17: Standards project report - AES67 Interoperability PlugFest - London 2017
[STABILIZED]

- AES74-2019 (w2024) AES standard for audio applications of networks - Requirements for Media
Network Directories and Directory Services WITHDRAWN

| 0 )
@

STANDARDS

Working Group SC-03-06: Digital Library and Archive Systems
Chair: Nadja Wallaszkovits; Vice-Chair: Brad McCoy
- The application of digital technologies for media preservation and access

This WG restarted in 2020, having been closed for some years.
The subject matter may not be of great relevance to IABM members, but we will continue to attend to see how the work
develops.

AES-X120 Liaison with International Association of Sound and Audiovisual Archives IASA
Their core std, TC-04, needed update and this led to the formation of the X255 project below. Their
TC-04 group will review the X255 AES document.
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Status at this meeting:

SC-03-6 members continue to take part in IASA TC meetings.

The group will continue to liaise with IASA, currently an informal relationship as there is already a lot
of cross-membership. A current joint activity is putting together articles from the AES Journal and
IASA Bulletin - sorting into topics and priority for republishing. The aim is to preserve the history of
these technologies. It is likely that the documents identified will be republished online.

AES-X255 AES information
document: Implementation of a
Recommended Workflow for the
Creation and Archiving of Analogue
and Digital Archival Materials from
Professional /Multitrack/
Multichannel Audio Production
Formats

Scope: An AES Information Document
covering recommended workflow for
professional audio production formats,
such as:

* Multichannel - multitrack

* Quadraphonic formats (tape and disc)
 Noise reduction systems

» Surround sound

Status at this meeting:

The last draft document available to the
group stood at 82 pages (revision
continues, but the website problems
have prevented group access). Also,
the Chair has additional work duties
that have prevented progress in the
last 6 months. The “meat” of the
document is shown in the excerpt from
the contents, right. Some annexes
have been added.

The group recognizes that it would be
possible to keep adding to this
document forever, so it was decided
that it would be cleaned up (some
recent incomplete additions removed)
and the document moved forward to
publication.

Other SC-03-06 Business

0 Infro...
0.1 Inlmductmn
B P e S ettt e e
0.3 Documentation conventions [Skip 77 7] e G
0.4 Logical conventions and dala types [zkip?77] .6
D B et et st e £ R R R L RS R A L £ ERR R R LR £ [
2 References....ou. L T
3 Terms, deflmhons and ahhrewau{:ns S 9
4 Professional audio workflows and 1hi=|r e«mlutmn AR e R 10

4.1 Overview of commercial music production remrdlng fu-rrn ats -
4.2 Selection and decision-making: why to archive intermediate and pruduc:llun olmais'? 13
5 Equlpmen‘t pre-conditions for archwmg analog and digital multitrack/ multichannel

formats... OSSR |
6 Analogue mulhtrm::k recurdlngs on mag rlehc tapes S |
6.1 Fommat description.______ 23
6.2 Multitrack Analog Replay EqQuipment. ... e 28

6.2.1 Selection of Open-reel Tape Machines. ... 28
6.2.2 Commeon Multitrack Analog Replay Speeds........
6.2.3 Signal Path Oplimization......... ... e 29

6.2.4 Commen Connectors Found in Professional Production Environments.......... 30
6.2 5 Audio Replay Alignment & Equalization....____....__ . 30
6.2.6 Multitrack Analog Tape Playback Alignment.. ... 30
6.2.7 Syncing Professional Multitrack Audio Formats...... s 32

6.2.8 Timecode frame rates. ... s e 33
6.2.9 Understanding timecode frame count vs timecode frame rate.................... 34
6.3 Digitizing Professional Analog Audio Tapes Containing Timecode
6.4 Common Issues with large-format multitrack analog media.........__

7 Digital recordings on Magnetic tApeS. ... oo s e s s
7.1 Open reel digital formals - OVeIVIBW. e
7.1.1 Reelo-Reel Digital Multi-track Formats:
T12 ADAT - FOMMIEL e ettt
TAIDTRS-Formal... ...
7.1.4 PCM: Format overview ..
7.1.5 Stereo PCM formals. ..........oenee
7.2 Removable Dizk Digital Audio Recorders...
7.3 Digital motion picture sound recordings.....
8 Output format decizion. ..o e
8.1 Delivery oulpul fommat...... e
B2 Meladata.
§.2.1 File naming cenvention - Identifier Characteristics...___..
§.2.2 Descriptive/Technical/Source/Administrative Metadata..

8.2.3 AESST - example: ..
Add a chapter on monitoring of the transfer/ quality control..
9 Formats from workstations..eemmnm s s s s s 10
10 Delivery formats from digital workflows - (to be described by some invited persons).73

Examples for a workflow how to open filez e.g. from protools in a way that they can be
extracted by open source softWare. ... T4

11. Al and actual developments. .. s s s e 14

The group is also responsible for maintaining a published document (reviewed every 5 years):
— AESS57-2011 (r2022), AES standard for audio metadata - audio object structures for preservation

and restoration.
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Working Group SC-03-07: Audio Metadata
Chair: Kaylie Ackerman; Vice Chair: Vacant
- Formal descriptions and metadata sets for audio elements.

AES-X155: Production recording

metadata set (iXML) AES-X155: will support communication of file-
and project-based production metadata between

Status at this meeting: audio stages of film and television workflow. iXML

An new author has taken over this work. is primarily designed to write an embedded

He has some iXML chunks to test the tagged data RIFF chunk inside a BWF file (it can

schema and has done much of the work be included in other file types).

to complete the document. He hopes to
have a new draft for review in a couple of
weeks.

IXML standardizes current production metadata,
with an extensible framework to add private or
public data, while permitting expansion in a

Other SC-03-07 business
The group is also responsible for maintaining published documents (reviewed every 5 years):

- AES60id-2020 (r2025) AES standard for audio metadata - Core audio metadata

- AES-R9 AES standards project report - Considerations for standardizing AES metadata sets
It is keeping in abeyance a project that was started but not completed:

- Best Practices for the Management of Embedded Metadata in Audio Files

Working Group SC-05-02: Audio Connectors
Chair: Fred Morgenstern; Vice-Chair: Anthony Kuzub
- New usage, description, and contact designation for connectors for audio and ancillary functions.

AES-X261 Polarity and pin configuration for linear balanced audio PCB connector (aka
Euroblock)

Defines the number of pins used for each channel and the pin configuration for connecting +, -, signal
conductors and cable shield for linear PCB connectors.

Both 3 pin and 6 pin (stereo) implementations are supported.

Status at Meeting

A group member has done a lot of work on this draft document. The lack of standards resources has
hampered further progress, but it is hoped that, when Teams is introduced, work can resume to get
this document ready for review and publication.

Other SC-05-02 business
The group has also been keeping an eye on single-pair ethernet connectors due to their
compactness and suitability for carrying audio; though this was not discussed this time.

The group is also responsible for maintaining published documents (reviewed every 5 years):
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— AES59-2012 (r2023): Audio application of 25-way D-type connectors in balanced circuits (review
due 2029)
— AES65-2012 (r2023): Connector for Surround Microphones (review due 2029)

— AES66-2012 (r2023): Application of connectors, miniature XLR-type polarity and gender (review
due 2029)

— AES63-2024: AES standard for audio connectors - Data connector in an XLR connector shell
(review due 2029)

— AES68-2014 (r2024): AES standard for audio connectors — XL Connectors to Improve
Electromagnetic Compatibility (review due 2029)

— AES72-2019 (r2024): AES standard for audio connectors - Application of RJ45-type connectors to
professional audio (review due 2029)

Working Group SC-05-05: Grounding and Electromagnetic Compatibility Practices
Chairs: Anthony Kuzub, Bill Whitlock

- All practices affecting usage and performance of audio hardware, with respect to the
susceptibility of the signals it carries to effects such as noise and crosstalk due to the manner of
its connection and construction, and the effects of its signals on other hardware and systems in

its vicinity. It shall not set standards for personal safety with regard to such connections and
construction but shall keep safety considerations in mind in its recommendations.

The AES-X152 project (Signal levels and impedances of analog audio interfaces) in this Working
Group is featured in our SMG monitored projects section, above.

AES-X249 AES standard on interconnections - Grounding and EMC practices - Shields of 25-
way D-type connectors in balanced circuits

This work focuses on optimal grounding for DB25 connectors using AES59 pinouts and applying the
principles established in AES48.

Although some problems have arisen due to the move from panel-mounted connectors to pcb-
mounted connectors, in the case of grounding pins 2,5,8,11,16,19,22,25 on a DB25, that can
probably be better achieved on a pcb ground plane.

Status at this meeting:

This document developed additions to AES48 - Grounding and EMC practices - Shields of
connectors in audio equipment containing active circuitry - to cover shielding for 25-way D
connectors in balanced circuits. The AES Standards manager has now incorporated these additions
in AES48 and this project is closed (completed).
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SHIELDING enclosure (Se)

It includes the following
definitions to be added to a
new section 4.5:

e Csf (Contact Shroud Flange):
A connector component
designed to establish
electrical contact between a
metal enclosure and an
external mating connector.

SIGNAL
CIRCUITRY

SHIELD PLANE

¥ 1ap PsSU

e Cjs (Contact Jack Screw): =
Hexagonal metal standoffs _
with threaded holes designed EG —’a:IE ,/
to receive screws. Contact
Jack Screws are commonly S o Sonac o Flarge E6  Equpmentoound.
used to securely fasten se T Caeniog o PSU  Power supplyunt (ypica)
connectors, such as AES59 Rp Sl rane Currons o oo

D-Sub connectors, to
electronic devices or panels. They provide both mechanical support and electrical bonding.

AES48-R Review of AES48-2019: AES standard on interconnections - Grounding and EMC
practices - Shields of connectors in audio equipment containing active circuitry

Status at this meeting:
The AES-X249 additions have been done. The next stages are presumably to submit the revision for
public call-for-comment and then publication.

Other SC-05-05 business

The group Chair is considering additions to the AES54 suite to include the use of devices based on
AES72.

The group is also responsible for maintaining published documents (reviewed every 5 years):
AES54-1-R Review of AES54-1-2008 (r2019): AES standard on interconnections — Grounding and
EMC practices - Connection of cable shields within connectors attached to portable balanced audio
cables

AES54-2-R Review of AES54-2-2008 (r2019): AES standard on interconnections — Grounding and
EMC practices - Shields of balanced audio wiring within fixed and portable passive connector panels,
jack fields, and passive microphone splitters

AES54-3-R Review of AES54-3-2008 (r2019): AES standard on interconnections — Grounding and
EMC practices - Shields of balanced microphone-level outputs of active equipment other than
microphones

| 0 )
@
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Recently Initiated Projects
Progress on any new projects will be noted in the assigned WG section of this report (if relevant).
No new projects in the last 6 months (probably aggravated by website problems)

AES-X264 Project for AES70-4: OCP.2 — JSON Protocol

This Standard contains the technical specification of the OCP.2 protocol of AES70, the Open Control

Architecture. OCP.2 is a JSON-encoded protocol that supports AES70-compliant remote control and
monitoring of media devices over IP networks and Point-to-Point Links.

AES-X261: Polarity and pin configuration for linear balanced audio PCB connectors

Project scope: Define the number of pins used for each channel and the pin configuration for
connecting +, -, signal conductors and cable shield for linear PCB (aka euroblock) connectors.
The widespread adoption of PCB (aka euroblock) connectors without a pin configuration has led to
many different varieties causing wiring mistakes, compromised noisy immunity, and added time to
installs. Much of the industry has gravitated toward a (+/-/shield) configuration but it should be
standardized. Furthermore, there are practical and technical considerations to avoid a 5-pin
configuration for channel pairs.

Assigned to: SC-05-02 Status: Work beginning

Intent: Standard, Initiated: 2024-02-17 Target: TBA.

AES-X260: UWB Hi Res, Low Latency Audio Interface

Project scope: Describe the preferred way to implement connection management, assure consistent
audio quality, and provide for interoperable audio and feature control sets for the MAC convergence
and application layers of UWB devices intended for high-quality audio use. Provide extensions to
IEEE 802.15.4ab standard which defines connection, operating features and command structure in
order to provide an interoperable interface between UWB audio capture and playback devices.
Assigned to: SC-02-02, Status: Work beginning

Intent: Standard, Initiated: 2023-09-18, Target: 2024-12-31

AES-X259: (D259) Criteria for the authentication of digital audio recordings

Project scope: The purpose of this standard is to formulate a standard scientific procedure for the
authentication of digital audio recordings intended to be offered as evidence or otherwise utilized in
civil, criminal, or other fact-finding proceedings.

Assigned to: SC-03-12, Status: Work beginning

Intent: Standard, Initiated: 2023-09-12, Target: 2024-09-01

AES-X258: Using AES70 to manage Audinate Dante® media transport

Project scope: This standard specifies the use of AES70 to manage Audinate Dante® media stream
connections between devices, where AES70 is used to control at least one of the devices, while
other devices may be controlled using Audinate mechanisms or other out-of-scope means.
Assigned to: SC-02-12, Status: Work beginning

Intent: Standard, Initiated: 2023-04-14.
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AES-X255: (D255) AES Guidelines for Audio Preservation and Restoration — Digital Archiving
of Professional Audio Production Formats

Project scope: Implementation of a recommended workflow for the creation and archiving of digital
archival materials from (analogue but also digital) professional audio production formats, such as: *
Multichannel - multitrack « Quadraphonic formats (tape and disc) « Noise reduction systems ¢
Surround sound

Assigned to: SC-03-06, Status: Initial development

Intent: Information Document, Initiated: 2022-01-09

Document actions since the last meeting round
Note that the disruption to AES Standards resources noted on page 2 has had an impact on all these
document actions.

Public Calls-for-Comment:

Although some calls-for-comment have been issued, the
website problems are not getting advertised publicly.

New Publications / Revisions:

The Standards Manager notified the groups of some new
documents being ready for publication, however they will At the moment, the AES Standards

: 5 . ! Store does not have any publications
E)c();g.e available in the store until website problems are since 20 November 2024,

Stabilized (still in-force, but not scheduled for review every 5 years):

None

Reaffirmed (validity extended for further 5 years from reaffirm date):
Some, but list unavailable

Withdrawn (where it may be harmful in a present-day context):

None
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AES Standards Committee Process

Structure
AES Standards Committees produce Standards, Information Documents and Reports.

The AES Standards Committee, chaired by Bruce Olson, is currently structured into
these sub-committees (SC’s):

SC-00: Stabilized Standards chaired by Richard Cabot
SC-02: Digital Audio chaired by John Grant

SC-03: Preservation and Restoration

of Audio Recording chaired by Nadja Wallaszkovits
SC-04: Acoustics chaired by David Josephson
SC-05: Interconnections chaired by Bruce Olson

WG’s are identified “SC-sc-wg” e.g. SC-02-02 is an SC-02 WG on Digital Input-Output
Interfaces.

A WG may be held “dormant” if it has no current work, but the expectation of future
work.

There may also be Task Groups (TGs) under a WG and TGs usually have a specific
project to work on — though some projects, usually smaller ones, are done in the WG
itself.

e.g. SC-02-12-M is a SC-02-12 task group on AES67.

Projects
Projects are numbered in one of these ways:
AESnn-R is a review of an existing document nn
AES-Xnnn is a new project with no publication number yet assigned.

Document development states are identified thus:

PTD: Proposed task group dratft.

PWD: Proposed working group draft

PCFC: Proposed call for comment - a checking stage prior to:

CFC: Call for Comment — a 6-week period for public comment before publication.

Using this document

This report starts by covering the projects that are monitored in the IABM’s Standards
Monitoring Group (SMG). These are believed to be the highest priority for our
members.
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