ISO/IEC FDIS 14496-14:2003(E)
23001-6 WD (DASH)
Page ii of 16
23001-6 WD (DASH)


INTERNATIONAL ORGANISATION FOR STANDARDISATION

ORGANISATION INTERNATIONALE DE NORMALISATION

ISO/IEC JTC1/SC29/WG11

CODING OF MOVING PICTURES AND AUDIO
ISO/IEC JTC1/SC29/WG11

MPEG2010 Geneva/m11398 
30 July 2010
Source: 
MPEG-4 Systems
Title: 
WD 0.1 of 23001-6 Dynamic Adaptive Streaming over HTTP (DASH)

Status:
WD
Authors: 
Thomas Stockhammer, Per Fröjdh (Editors)

C:\Users\erapefh\Documents\Dokument\Möten\2010\100724-30 Geneva\HTTP Streaming docs\Draft-mxxxxx-DASH-WD_2.doc

 SET DDHeadingPage1 "FINAL DRAFT INTERNATIONAL STANDARD" FINAL DRAFT INTERNATIONAL STANDARD

 SET DDOrganization "© ISO/IEC 2003 — All rights reserved" © ISO/IEC 2003 — All rights reserved

 SET LibEnteteISO "ISO/IEC FDIS 14496-14:2003(E)" ISO/IEC FDIS 14496-14:2003(E)

 SET LIBTypeTitreISO " 63"  63

 SET DDTITLE4 "Part 14: MP4 file format" Part 14: MP4 file format

 SET DDTITLE3 "Information technology — Coding of Audio, Picture, Multimedia and Hypermedia Information" Information technology — Coding of Audio, Picture, Multimedia and Hypermedia Information

 SET DDTITLE2 "Élément introductif — Élément central — Partie 14: Titre de la partie" Élément introductif — Élément central — Partie 14: Titre de la partie

 SET DDTITLE1 "Information technology — Coding of Audio, Picture, Multimedia and Hypermedia Information — Part 14: MP4 file format" Information technology — Coding of Audio, Picture, Multimedia and Hypermedia Information — Part 14: MP4 file format

 SET DDDocLanguage "E" E

 SET DDWorkDocDate "2003-02-3" 2003-02-3

 SET DDDocStage "(50) Approval" (50) Approval

 SET DDOrganization3 "ISO/IEC" ISO/IEC

 SET DDOrganization1 "ISO/IEC " ISO/IEC 

 SET DDBASEYEAR ""  

 SET DDAmno ""  

 SET DDDocSubType ""  

 SET DDDocType "International Standard" International Standard

 SET DDWorkDocNo """"  

 SET DDpubYear "2003" 2003

 SET DDRefNoPart "ISO/IEC 14496" ISO/IEC 14496

 SET DDRefGen "ISO/IEC 14496‑14" ISO/IEC 14496‑14

 SET DDRefNum "ISO/IEC FDIS 14496-14" ISO/IEC FDIS 14496-14

 SET DDSCSecr ""  

 SET DDSecr ""  

 SET DDSCTitle "Coding of Audio, Picture, Multimedia and Hypermedia Information" Coding of Audio, Picture, Multimedia and Hypermedia Information

 SET DDTCTitle "Information Technology" Information Technology

 SET DDWGNum "11" 11

 SET DDSCNum "29" 29

 SET DDTCNum "JTC 1" JTC 1

 SET LIBLANG " 2"  2

 SET libH2NAME "Heading 2" Heading 2

 SET libH1NAME "Heading 1" Heading 1

 SET LibDesc ""  

 SET LibDescD ""  

 SET LibDescE ""  

 SET LibDescF ""  

 SET NATSubVer ""  

 SET CENSubVer ""  

 SET ISOSubVer ""  

 SET LIBVerMSDN "STD Version 2.1" STD Version 2.1

 SET LIBStageCode "50" 50

 SET LibRpl ""  

 SET LibICS ""  

 SET LIBFIL " 4"  4

 SET LIBFrFileName "" 

 SET LIBDeFileName "" 

 SET LIBNatFileName "" 

 SET LIBFileOld ""  

 SET LIBTypeTitreCEN ""  

 SET LIBTypeTitreNAT ""  

 SET LibEnteteCEN ""  

 SET LibEnteteNAT ""  

 SET LIBASynchroVF ""  

 SET LIBASynchroVE ""  

 SET LIBASynchroVD ""  

 SET DDEditionNo ""  
Contents
Page
11
Scope

2
Normative references
1
3
Definitions
1
4
Introduction
1
4.1
System Description
1
4.2
Protocols
1
5
Media Presentation
1
5.1
Hierarchical Data Model
1
5.1.1
Introduction
1
5.1.2
Period
2
5.1.3
Representation
2
5.1.4
Segment
2
5.1.5
Composition
2
5.1.6
Group
3
5.2
Media Presentation Description
3
5.2.1
Starting Point
3
5.2.2
Modification and Exceptions
3
5.3
Modifications and Exceptions to Starting Point
6
6
Delivery formats
6
6.1
Segment formats based on ISO Base Media File Format
6
6.1.1
Starting Point
6
6.1.2
Modification and Exceptions
6
6.2
Segment formats based on MPEG-2 Transport Streams
6
7
Profiles
6
7.1
Definition
6
7.2
3GPP Adaptive HTTP Streaming Profile
7
8
Usage of ISO base media File format and MPEG-2 Transport Stream
7
8.1
ISO Base Media File Format files
7
8.1.1
Starting Point
7
8.1.2
Modification and Exceptions
7
8.2
MPEG-2 Transport Stream
7
Annex A (Informative) Patent Statements
8
Annex B (informative)  Client Behavior
9
B.1
Starting Point
9
B.2
Modification and Exceptions to Starting Point
9
Annex C (informative)  Ongoing Evaluation Experiments
10
C.1
Introduction
10
C.2
EE#1: Composition of Media Presentation (CMP)
10
C.2.1
Definitions
10
C.2.2
Motivation
10
C.2.3
Goal to achieve
10
C.3
EE#2: MPD Modification, Correction and Extension (MCE)
10
C.3.1
Motivation
10
C.3.2
Goal to achieve
10
C.4
EE#3: Enhancement to Representation Description (ERD)
10
C.4.1
Motivation
10
C.4.2
Goal to achieve
11
C.5
EE#4: Delivery Format Addressing (DFA)
11
C.5.1
Motivation
11
C.5.2
Goal to achieve
11
C.6
EE#5: Delivery Format of MPEG-2 TS (DTS)
11
C.6.1
Motivation
11
C.6.2
Goal to achieve
11
C.7
EE#6: Trick Mode and Random Access Signaling (TRA)
11
C.7.1
Motivation
11
C.7.2
Goal to achieve
12
C.8
EE#7: Seamless Switching (SES)
12
C.8.1
Motivation
12
C.8.2
Goal to achieve
12
C.9
EE#8: Clock Drift Control (CDC)
12
C.9.1
Motivation
12
C.9.2
Goal to achieve
12
C.10
EE#9: Delivery Format to File Format Conversion (DFC)
12
C.10.1
Motivation
12
C.10.2
Goals to achieve
12


1 Scope

MPEG Dynamic Adaptive Streaming over HTTP (DASH) addresses the delivery of MPEG media over HTTP. 

2 Normative references

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

ISO/IEC 14496-12: Information technology– Coding of audio-visual objects – Part 12: ISO Base Media File Format (technically identical to ISO/IEC 15444-12)

ISO/IEC 13818-1: Information technology– Coding of audio-visual objects – Part 1: Systems (????)

3GPP TS 26.234: "Transparent end-to-end packet switched streaming service (PSS); Protocols and codecs", http://www.3gpp.org/ftp/Specs/html-info/26234.htm.
3GPP TS 26.244: "Transparent end-to-end packet switched streaming service (PSS); 3GPP file format (3GP)", http://www.3gpp.org/ftp/Specs/html-info/26244.htm.
3 Definitions

to be provided (tbp)
4 Introduction

4.1 System Description
Refer to [TS26.234], section 12.1.

to be extended or modified, if applicable.

4.2 Protocols

Refer to [TS26.234], section 12.3

to be extended or modified, if applicable.
5 Media Presentation

5.1 Hierarchical Data Model
5.1.1 Introduction

5.1.1.1 Starting Point

Refer to [TS26.234], section 12.2.1.
5.1.1.2 Modification and Exceptions

for further study (ffs)
5.1.2 Period

5.1.2.1 Starting Point

Refer to [TS26.234], section 12.2.2.
5.1.2.2 Modification and Exceptions

ffs
5.1.3 Representation

5.1.3.1 Starting Point

Refer to [TS26.234], section 12.2.3.
5.1.3.2 Modification and Exceptions

5.1.3.2.1 Priority Attribute
The following text is added to section 12.2.3 in [TS26.234], section 12.2.3.
There are non-zero Groups that could be selected by the client. To convey priority information, groupPriority attribute is used.  The lower value of this attribute indicates higher priority.

5.1.3.2.2 Default Attribute
The following text is added to section 12.2.3 in [TS26.234], section 12.2.3.
In each non-zero group, there may be more than one Representation that are candidates for selection when switching Representations. To recommend a default Representation to be selected, the default attribute is used. At most one of Representations in a non-zero group shall have default attribute.

5.1.3.2.3 Additional Aspects

ffs
5.1.4 Segment

5.1.4.1 Starting Point

Refer to [TS26.234], section 12.2.4.
5.1.4.2 Modification and Exceptions

ffs
5.1.5 Composition

tbp
5.1.6 Group

tbp
5.2 Media Presentation Description
5.2.1 Starting Point

Refer to [TS26.234], section 12.2.5.
5.2.2 Modification and Exceptions

5.2.2.1 SVC, MVC support
The following attributes are added on Representation level to Table 12.2 in [TS26.234].
	
	
	
	id
	A
	1
	CM

Must be present in case of complementary representations.

May be present in case of other type of representations.
	Assigns an identifier 'id' to a representation. Serves as an indicator for a representation within a period.
[Ed. note: add definition of “complementary representation”]

	
	
	
	depid
	A
	1
	CM

Must be present in case this representation is a complementary representation depending on other representations 
	Indicates a whitespace separated list of 'id' attributes indicating all complementary representations the representation depends on in the decoding process.


The following information is added to the XML schema in section 12.2.5.3 of [TS26.234].
<!-- A Representation of the presentation content for a specific Period -->

<xs:complexType name="RepresentationType">


...


<xs:attribute name="id" type="xs:string"/>


<xs:attribute name="depid" type="stringVectorType"/>

...

</xs:complexType>

...

<xs:simpleType name="stringVectorType"

    <xs:list itemType="xs:string"/>

</xs:simpleType>
</xs:schema>

5.2.2.2 Enhancement to representation description
The following attributes are added on Representation level to Table 12.2 in [TS26.234].

	
	
	
	frameRate
	A
	1
	O
	Specifies the output frame rate or the output field rate of the video media type in the representation for progressive or interlaced video, respectively. If the frame or field rate is varying, the value is the average frame or field rate over the entire duration of the representation. In case of a scalable complementary representation, the value covers also all representations which this representation depends on. In case of a multiview complementary representation, the value indicates the frame or field rate of a single view.

	
	
	
	3Dvideo
	E
	1
	O
	Provides information for 3D video in the representation

	
	
	
	
	AVCFramePackingType
	A
	1
	O
	When present, indicates that the representation is an H.264/AVC bitstream with the frame packing arrangement Supplemental Enhancement Information (SEI) message. The value of the attribute shall be equal to the value of the frame_packing_arrangement_id syntax element of the frame packing arrangement SEI message that is valid for the entire duration of the representation.


5.2.2.3 Arbitrary Segment Duration Timelines

5.2.2.3.1 Sharing by Multiple Representation Elements

A single optional SegmentTimelines element can appear within the MPD Period element. If the SegmentTimelines element is present, it contains a list of one or more SegmentTimeline elements to be referenced by Representation elements within the same Period. 

A new attribute in the MPD Representation SegmentInfo element @timelineIdRef is used to reference a SegmentTimeline by its @id number. When the @timelineIdRef attribute is present, the Representation has neither a UrlTemplate element nor any Url elements. 

5.2.2.3.2 Description

The SegmentTimeline element provides a way to express non-regular Representation segment durations while employing run-length compression for compactness when spans of segments have constant duration.

Times and durations in the timeline are expressed as rational numbers in seconds. The @timescale value provides the denominator while the time and duration values provide the numerator.

The SegmentTimeline contains a list of S elements with each specifying a required start time attribute @t, a required duration attribute @d, and an optional repeat count attribute @r for the a number of times the duration is to be repeated for a contiguous set of Segments. The repeat value is zero based and defaults to zero.

The S elements are sorted by their @t attribute values. In addition, the schema allows other attributes to be added for application specific use. An example is marking appropriate spans for advertisements to be overlaid on the content or points for the content to be paused while an advertisement is played.

The required @sourceUrlTemplate attribute provides a template for creating Segment request URLs. This template always contains either a $Time$ or $Index$ substitution tag. The $Time$ tag is replaced by the segment start time while the $Index$ substitution tag is replaced by the segment index into the timeline. 

The @sourceUrlTemplate can optionally contain $Bandwidth$, $PeriodBaseURL$, or $RepBaseURL$. The $Bandwidth$ is replaced by the Representation @bandwidth attribute value for the chosen track in the group. The base URL tags allow arbitrary placement of the MPD Period SegmentInfoDefault and Representation SegmentInfo @baseURL attribute values in the resulting resource URL value.

5.2.2.3.3 Schema Overview Table

The following table provides a structural overview of the SegmentTimeline element.

	SegmentTimelines
	An optional single element to contain a set of SegmentTimeline elements. This element is placed within the MPD Period element.
	complex
	[0..1]

	SegmentTimeline
	Segment timeline information for a switchable set of Representations.
	complex
	[1..N]

	- @id
	The id to be referenced by a Representation SegmentInfo @timelineIdRef attribute.
	unsignedInt
	R

	- @timescale
	The number of timeline units per second. This forms the denominator for expressing time in seconds as a rational number.
	unsignedInt
	R

	- @sourceUrlTemplate
	A URL template to be used in place of the Url or UrlTemplate elements available in the Representation. Requires substitution tag of $Time$ or $Index$. Optional tags $Bandwidth$, $PeriodBaseURL$, and $RepBaseURL$.
	anyURI
	R

	- S
	Time line item element. Each item specifies a start time, duration, and number of times the duration is to be repeated for a contiguous set of Segments. These elements are sorted by their @t attribute values.
	complex
	[1..N]

	- - @t
	Time, in @timescale units, the first Segment in the series starts relative to the beginning of the period.
	unsignedInt
	R

	- - @d
	Duration, in @timescale units, of each Segment in the series.
	unsignedInt
	R

	- - @r
	Repeat count of the number of Segments in the series after the first and with the same @duration.
	unsignedInt
	O / 0


5.2.2.4 Additional Aspects

ffs

5.3 Modifications and Exceptions to Starting Point
ffs
6 Delivery formats

6.1 Segment formats based on ISO Base Media File Format 

6.1.1 Starting Point

Refer to [TS26.234], section 12.4.2 and therein to [TS26.244], sections 5.4.9, 5.4.10 and 13.
6.1.2 Modification and Exceptions

ffs
6.2 Segment formats based on MPEG-2 Transport Streams

tbp
7 Profiles

7.1 Definition

Editor’s Note: The following text is only a starting point and is subject of ongoing discussion.
Profiles of DASH are defined so as to enable interoperability and the signaling of the use of features etc.  

A profile has an identifier and refers to a set of specific restrictions.  Those restrictions might be on features of the media presentation description (MPD) file, usage of the network, media format(s), codec(s) used, protection formats, or on quantitative measures such as bit-rates, segment lengths, screen size, and so on.  

(For example, a profile might be restricted to using only MPEG-2 transport streams containing layer 2 audio with MPEG-4 video, with a maximum segment size of 200 kilobytes, the 'template URL' feature of the MPD may not be used.)

The profile identifier is either a plain name, or a reversed domain name.  Plain names are reserved to ISO, i.e. implicitly in the org.iso.xxx or org.3gpp.xxx space.  Other names are defined by the identified body, e.g. one asks example.com what com.example.purple.simple means.

A profile is a claim and a permission;  it claims that the file conforms to the profile, and gives 'permission' to a reader that implements that profile to read the file, interpret what it recognizes, and ignore the material it does not understand.

The profiles with which an MPD complies are indicated in [TBD] the 'profiles' attribute of the MPD element. The profiles may also be indicated as a parameter in the MIME type of the MPD (e.g. video/vnd.mpeg.mpd;profiles="X,Y,Z").

If there is a profiles attribute in the MPD itself, then this parameter must not list profiles which are not also listed inside the MPD, and ideally the two lists match.
7.2 3GPP Adaptive HTTP Streaming Profile

Editor’s Note: This is a possible candidate, but also serves as an example.

Refer to [TS26.234], section 12.4.1.
8 Usage of ISO base media File format and MPEG-2 Transport Stream

8.1 ISO Base Media File Format files

8.1.1 Starting Point

Refer to [TS26.244], sections 5.4.9 and 13.
8.1.2 Modification and Exceptions

ffs
8.2 MPEG-2 Transport Stream 

ffs
Annex A 
(Informative)
Patent Statements

The International Organization for Standardization and the International Electrotechnical Commission (IEC) draw attention to the fact that it is claimed that compliance with this part of ISO/IEC 14496 may involve the use of patents.

ISO and IEC take no position concerning the evidence, validity and scope of these patent rights.

The holders of these patent rights have assured the ISO and IEC that they are willing to negotiate licences under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect, the statements of the holders of these patents right are registered with ISO and IEC. Information may be obtained from the companies listed below.

Attention is drawn to the possibility that some of the elements of this part of ISO/IEC 14496 may be the subject of patent rights other than those identified in this annex. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

	
	Company

	1. 
	


Annex B 
(informative)
SEQ aaa \h 

SEQ table \r0\h 

SEQ figure \r0\h 
Client Behavior

B.1 Starting Point
Refer to [TS26.234], section 12.6

B.2 Modification and Exceptions to Starting Point

ffs
Annex C 
(informative)
SEQ aaa \h 

SEQ table \r0\h 

SEQ figure \r0\h 
Ongoing Evaluation Experiments

C.1 Introduction

A set of evaluation experiments is defined to investigate possible extensions and modifications of the Working Draft. The list of ongoing evaluation experiments is provided in this Annex along with the motivation and objectives of each experiment.
C.2 EE#1: Composition of Media Presentation (CMP)
C.2.1 Definitions

Composition: Groupings of media components which target various network, device, and user capabilities
Needs: network, device, user capabilities (language pref., accessibility)
C.2.2 Motivation
Give client ability to make a selection of a media component composition that suits their needs.
C.2.3 Goal to achieve

To provide a recommendation on Compositions of Media Presentation.

C.3 EE#2: MPD Modification, Correction and Extension (MCE)

C.3.1 Motivation

· Identify missing aspects and optimization in starting point (MPD)

· Modify, correct, and enhance the starting point to improve flexibility and efficiency in delivering/storing/processing metadata, if applicable.

C.3.2 Goal to achieve

To provide a recommendation on Compositions of Media Presentation.
C.4 EE#3: Enhancement to Representation Description (ERD)

C.4.1 Motivation

A number of attributes related to multiple viewing angles, 3D views, auxiliary streams and Picture-in-Picture have been proposed to be relevant for addition to the MPD.

C.4.2 Goal to achieve

To identify and add relevant attributes related to multiple viewing angles, 3D views, auxiliary streams and Picture-in-Picture to the MPD.

C.5 EE#4: Delivery Format Addressing (DFA)

C.5.1 Motivation

· Efficient use of client and server resources

· Delivery format with minimal interaction with the server

· Simplify content management and distribution

C.5.2 Goal to achieve

To improve delivery format addressing to access information within a Segment.
C.6 EE#5: Delivery Format of MPEG-2 TS (DTS)

C.6.1 Motivation

· WD does not define a delivery format based on MPEG-2 TS.

· MPEG-2 TS delivery formats for HTTP streaming have been proposed, to facilitate random access, trick modes and synchronization etc.

· To make identification of SVC with full scalability and full view selection of MVC possible.

C.6.2 Goal to achieve

· To recommend a delivery format for MPEG-2 TS

· General mechanism for addition of metadata, such as random access points and trick mode indications, synchronized with media data

· Facilitation of discontinuous PCR handling

· Consideration whether a compression mechanism for the delivery format is needed and design of such mechanism, if reasonable.

· Compatibility with existing MPEG-2 TS systems

· Identification of SVC/MVC layer/view

C.7 EE#6: Trick Mode and Random Access Signaling (TRA)
C.7.1 Motivation
· To extend trick modes in DASH beyond the starting point, when applicable

· To extend Random Access Signaling beyond the starting point, when applicable

C.7.2 Goal to achieve 

To provide recommendation on trick mode and random access signalling

C.8 EE#7: Seamless Switching (SES)
C.8.1 Motivation

To support seamless switching between video representations

C.8.2 Goal to achieve

· Propose a recommendation of indications to help client in representation switching to achieve
· Best user experience during switching (e.g. in terms of interruptions/delay)
· No parallel decoders required during the switching
· Minimize or eliminate (if possible) black picture output during  switching

C.9 EE#8: Clock Drift Control (CDC)
C.9.1 Motivation
During long live streaming sessions, difference in clock accuracy of the encoder and decoder may cause problems for content delivery (e.g. deviation from real-time clock at the client, starvation whereby the client cannot get content fast enough.) Thus there is a need for clock drifts control for DASH.

C.9.2 Goal to achieve
To recommend a solution to provide signaling to enable the client to compensate for clock drifts.

C.10 EE#9: Delivery Format to File Format Conversion (DFC)
C.10.1 Motivation

It should be straightforward for DASH clients to convert the received segments to a file compatible with ISO Base Media File Format for playback using MP4/ISOBMFF players.

C.10.2 Goals to achieve

· Signaling facilitating straightforward conversion from the delivery format to a conforming ISO Base Media file.

· Reduction of network bandwidth through controlled local storage and re-use of indicated items/segments/representations, such as commercials.
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