Information technology
— High efficiency coding
and media delivery in

heterogeneous environments
Part 13: MMT implementation guidelines

[
bSlo ..making excellence a habit.



PD ISO/IEC TR 23008-13:2015

PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of ISO/IEC TR
23008-13:2015.

The UK participation in its preparation was entrusted to Technical
Committee IST/37, Coding of picture, audio, multimedia and
hypermedia information.

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2015. Published by BSI Standards
Limited 2015

ISBN 978 0 580 86960 0
ICS 35.040

Compliance with a British Standard cannot confer immunity from
legal obligations.

This Published Document was published under the authority of the
Standards Policy and Strategy Committee on 31 December 2015.

Amendments issued since publication
Date Text affected




PD ISO/IEC TR 23008-13:2015

TECHNICAL ISO/IECTR
REPORT 23008-13

First edition
2015-12-01

Information technology — High
efficiency coding and media delivery
in heterogeneous environments —

Part 13:
MMT implementation guidelines

Technologies de l'information — Codage a haute efficacité et livraison
des medias dans des environnements hétérogénes —

Partie 13: Lignes directrices de mise en oeuvre du transport des
medias MPEG

Reference number

@ m ISO/IEC TR 23008-13:2015(E)
It B
© ISO/IEC 2015




PD ISO/IEC TR 23008-13:2015
ISO/IEC TR 23008-13:2015(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2015, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

Www.iso.org

ii © ISO/IEC 2015 - All rights reserved



PD ISO/IEC TR 23008-13:2015
ISO/IEC TR 23008-13:2015(E)

Contents Page
FOT@WOTIT ... \%
IIEETOUICEIONN ... vi
1 S0P ... 1
2 NOFIMATIVE FE@FET@IICES .........coo e 1
3 Terms, definitions, symbols and abbreviated terms............... . 1
4 OvVerview.........
4.1 System overview...
4.2 INOTINIATIVE PATES ..o
5 MMT function dePLOYIMEIIES ...............oooiieeeeeees e 3
51 OVETVIBW ... 3
5.2 ODJECE TECOMSTITLCEION ..o 3
521 OVEIVIEW ... 3
5.2.2  Recovery in MPU mode w3
5.2.3 Recoveryin GFD mode.......covceee w5
5.3 Default @SSets ... 5
54  Low-delay live STreamuing ... )
5.5 Parallel processing in MMT sending and receiving entities. ... 8
5.5.1  Processing in MMT SeNding €NEity ... 8
5.5.2  Processing in MMT receiving entity...... 9
5.6  MPU streaming for live services............ccc.
5.6.1 MPU packetization...........nn
5.6.2  Sending of MPU and signalling message
5.7 Fast MMT session acquiSition ...
5.8 Referencing and processing non-timed data ...,
5.8.1  OVEBIVIBW o
5.8.2  Resource grouping and referencing
5.8.3  ReCeiVer NANAIINE . ...
59 Media adaptation for quality control in MMTP..........cccssssssssssssssesssssssssssssssesssines
5.9.1  OVEIVIEW ..o
5.9.2  Parameters for media adaptation........
5.9.3  Adaptation operation of MMT entity...
5.10 Hybrid delivery in MMT ...,
5.10.1 OVEIVIEW ..o
5.10.2 Classification of hybrid deliVery ...
5.10.3 Technical elements for hybrid deliVery ...
5.11 Example of detailed implementation of MIMT ...,
5.11.1 Use case: Combination of MMT and MPEG-2 TS for synchronized presentation.20
5.12 HRBM signalling for hybrid delivery ...
5.12.1 Hybrid delivery from the Single MMT sending Entity ...
5.12.2 Hybrid delivery from the multiple MMT sending entities
5.13  Error resilience in MMT ProtoCo] ...
5.14 Delay conStrained ARQ ...
5.14.1 Overview
5.14.2 Delivery-time constrained ARQ
5.14.3 Arrival-deadline constrained ARQ ..o
5.15 Application layer forward error correction (AL-FEC).
5.15.1 FEC decoding method for ssbg modeZ2........
5.15.2 Usage of two stage FEC cOding StIUCTUTE. ...
5.15.3 MPU mapping to source packet BlOCK ...
5.15.4  FEC fOr DYDIIA SEIVICE ..o
6 Use cases fOr MMT dePlOYIMENT..............oooiiiiieiiee e 36
6.1 O VBT VIEW ...t 36

© ISO/IEC 2015 - All rights reserved iii



PD ISO/IEC TR 23008-13:2015
ISO/IEC TR 23008-13:2015(E)

6.2

6.3

6.4
6.5

6.6

6.7

Bibliography

Delivery of DASH Presentations using MMT

6.2.1  Delivery of the MPD.......cc.coiis

6.2.2  Delivery of the data SEZMENTS ...

Client operation for DASH service delivered through MMT Protocol..........cccccn, 38
6.3.1  Delivery of MPD With MMTP ...ttt
6.3.2  Delivery and consumption of DASH Segments with MMTP

Hybrid of MMT and DASH over heterogeneous NetWork ...
MMT Caching for Effective Bandwidth UtiliZation ...
6.5.1 Overview of MMT caching middlebox architecture

6.5.2  Content-based caching of MMT media........ccoicinn

6.5.3  MPU sync protocol between server and caching middlebox ..., 43
6.5.4  MMT Cache ManifesSt. ...
Usage of ADC signalling message

0.6. 1 OVEIVIEW ..ok
6.6.2  Operation in MMT Sending @NEitY ...
6.6.3  Operation in MANE TOULeT ...

6.6.4  Example operation in MMT receiving entities

MMT Deployment in Japanese broadcasting systems............cccooceee

6.7.1  OVEIVIEW ...ttt

6.7.2  Broadcasting systems using MMT ...

6.7.3  Media tranSPOort ProtOCOL ... ..o
6.7.4  Signalling iINfOrMAatiON. ...t
6.7.5  Start-up procedure of broadcasting SEIVICe..........oiiiseseses s

© ISO/IEC 2015 - All rights reserved



PD ISO/IEC TR 23008-13:2015
ISO/IEC TR 23008-13:2015(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC JTC 1.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for
the different types of document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent
rights. Details of any patent rights identified during the development of the document will be in the
Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/IEC JTC 1, Information technology, Subcommittee
SC 29, Coding of audio, picture, multimedia and hypermedia information.

ISO/IEC 23008 consists of the following parts, under the general title Information technology — High
efficiency coding and media delivery in heterogeneous environments:

— Part 1: MPEG media transport (MMT)

— Part 2: High efficiency video coding

— Part 3: 3D Audio

— Part 4: MMT Reference and Conformance Software

— Part 5: Reference software for high efficiency video coding

— Part 8: Conformance Specification for HEVC

— Part 10: MPEG Media Transport Forward Error Correction (FEC) Codes
— Part 11: MPEG Media Transport Composition Information

— Part 12: Image file format

— Part 13: MMT implementation guidelines [ Technical Report]
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Introduction

This part of ISO/IEC 23008 provides guidelines for implementation and deployment of multimedia
systems based on the ISO/IEC 23008 standard. These guidelines include the following:

— guidelines on usage of MMT functions;

— guidelines on deployment use cases designed based on ISO/IEC 23008-1.
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Information technology — High efficiency coding and
media delivery in heterogeneous environments —

Part 13:
MMT implementation guidelines

1 Scope

This part of ISO/IEC 23008 provides technical guidelines for implementing and deploying systems
based on ISO/IEC 23008-1.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 23008-1:2014, Information technology — High efficiency coding and media delivery in
heterogeneous environments — Part 1: MPEG media transport (MMT)

3 Terms, definitions, symbols and abbreviated terms

For the purposes of this document, the terms, definitions, symbols, and abbreviated terms in
ISO/IEC 23008-1 apply.

4 Overview

4.1 System overview

This subclause describes the exemplary but typical system overview of MPEG Media Transport (MMT)
as shown in Figure 1

The media origin provides A/V media or generic files to MMT sending entity in the form of Packages or
Assets which are defined in ISO/IEC 23008-1. A Package is comprised of Assets, Presentation Information
and Transparent Chanrateristics, etc. Physically, an Asset is a group of MPUs or generic files.

The MMT sending entity fragments MPU/generic files and generates MMTP packets to deliver A/V
media data itself. Concurrently, it also generates signalling message for the successful delivery and
presentation of A/V media included on that MMTP packet flow.
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Figure 1 — Example of MMT-based media distribution chain
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