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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

In exceptional circumstances, the joint technical committee may propose the publication of a Technical Report of one of the following types:

—
type 1, when the required support cannot be obtained for the publication of an International Standard, despite repeated efforts;

—
type 2, when the subject is still under technical development or where for any other reason there is the future but not immediate possibility of an agreement on an International Standard;

—
type 3, when the joint technical committee has collected data of a different kind from that which is normally published as an International Standard (“state of the art”, for example).

Technical Reports of types 1 and 2 are subject to review within three years of publication, to decide whether they can be transformed into International Standards. Technical Reports of type 3 do not necessarily have to be reviewed until the data they provide are considered to be no longer valid or useful.

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.

Amendment 1 to ISO/IEC TR 23009‑3:2014 was prepared by Joint Technical Committee ISO/IEC JTC 1, , Subcommittee SC 29, .
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5.5 Support Low Latency Live Service
5.5.1 Use case

Low latency for a live distribution service is essential in various scenarios. One example is the in-venue distribution of an event, such as sports event or a concert. In this case, the delay between the actual live action and the presentation on a mobile device is most appropriate as low as possible in the range of a few seconds at most. 

5.5.2 General Approach: Chunked transfer
A general approach to low latency delivery, described in detail in [XXX], is based on chunked transfer as shown in Figure 5.5.1. Media segments received by DASH Server are divided into chunks. While a client requests media segment which is partially available, the DASH server should transfer using HTTP/1.1 chunked transfer encoding with the existing chunks and any future chunk(s) as soon as it is ready. Upon receiving chunk(s) of the media segment, DASH client may start to consume the data without waiting for the completeness of the whole segment. Latency could thus be reduced from 1-2 segment durations to 1-2 chunk durations, while still keeping a low start-up delay.
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Figure 5.5.1
Chunked Transfer
Table 5.5.1 provides an example of the chunked encoding approach. A Media Segment is divided into n smaller chunks for chunked encoding. The client requests the Media Segment that is being published (segment i+1 in line 4). On the server side, although fragment i+1 is not complete, there are k chunks that are already published. In this case, the server would send out chunk k immediately after it receives the client request and keep sending the remaining chunks of segment i+1 once they are ready. The client can play chunk k as soon as it is delivered.
Table 5.5.1: Use of chunked transfer encoding
	1: Client requests bootstrap information;

2: Server responds with bootstrap indicating segment i has been published

3: for (i=0; i < N; i++){ // N is number of segments in this representation
4: 
  Client requests segment i + 1;

5: 
  Server checks that chunk k of segment i + 1 has been published;

6: 
     for (k=0; k ≤ n; k++){
7: 

     // n is the number of chunks in a segment
8: 

     Server sends out chunk k;

9: 

     client plays chunk k

10: 
 }
11: }



5.5.3 MPD generation

Despite chunked transfer mode is standard HTTP/1.1 behaviour, the mode of operation is supported by additional MPD based signalling. Both SegmentBase and BaseURL have attributes named @availabilityTimeOffset and @availabilityTimeComplete. The former is used to derive the time at which the first byte of a segment is available at the server, while the latter indicates that the media segments of these representations are available completely or only partially at the sender.  

Representations for low latency live service should include the @availabilityTimeComplete attribute with value “false”. When the latter is set to “false”, the @availabilityTimeOffset attribute should be present. 
Add:
7 Extending DASH

7.1 Extension of MPD Schema in external namespace
7.1.1 General

In order to extend the DASH namespace in an external namespace, and in particular avoid failing XML schema rule Unique Particle Attribution (ref . http://www.w3.org/TR/xmlschema-1/#cos-nonambig ). the following is proposed:

1. Remove the wildcard instruction <xs:any namespace="##other" … /> just after the optional element from another namespace

2. Specify client rules that would make the client ignore and remove all unknown elements and attributes  from another  namespace prior to attempt any validation of an MPD instantiation.

3. Specify client rules that would make the client ignore and remove all unknown elements and attributes from the target namespace prior to attempt any validation of an MPD instantiation.

An example is provided in 7.1.2 below.

7.1.2 Example

	<?xml version="1.0"?>
<xs:schema targetNamespace="urn:mpeg:dash:schema:mpd:2011"
  attributeFormDefault="unqualified"
  elementFormDefault="qualified"
  xmlns:xs="http://www.w3.org/2001/XMLSchema"
  xmlns:xlink="http://www.w3.org/1999/xlink"
  xmlns:xExtension="urn:example:com:dash-extension"
  xmlns="urn:mpeg:dash:schema:mpd:2011">

  <xs:import namespace="http://www.w3.org/1999/xlink" schemaLocation="xlink.xsd"/>
  <xs:import namespace=" urn:example:com:dash-extension" schemaLocation="dash-ext.xsd"/>

  <xs:annotation>
    <xs:appinfo>Media Presentation Description</xs:appinfo>
    <xs:documentation xml:lang="en">
      This Schema defines the Media Presentation Description.
    </xs:documentation>
  </xs:annotation>

  <!-- MPD: main element -->
  <xs:element name="MPD" type="MPDtype"/>

  <!-- MPD Type -->
  <xs:complexType name="MPDtype">
    <xs:sequence>
      <xs:element name="ProgramInformation" type="ProgramInformationType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="Location" type="xs:anyURI" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="Period" type="PeriodType" maxOccurs="unbounded"/>
      <xs:element name="Metrics" type="MetricsType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element ref="xExtension:ExtendedElement" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
...
  </xs:complexType>

....
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