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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.

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 4 to ISO/IEC 23009‑1:2014 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

Introduction

This amendment to ISO/IEC 23009-1 adds the ability for MPD authors to express:

· Segment-Independent  SAP Signalling (SISSI)

· MPD chaining

· MPD reset

· Simplified On-Demand Multiperiod Content

Information technology — Dynamic adaptive streaming over HTTP (DASH) — Part 1: Media presentation description and segment formats, AMENDMENT 4: Segment Independent SAP Signalling (SISSI), MPD chaining, MPD reset and other extensions
Add a new descriptor to Table 2 (MPD Reset Change 1 and General)

	urn:mpeg:dash:adaptation-set-switching:2016
	5.3.3.5
	Scheme Identifier for switching across Adaptation Sets

	urn:mpeg:dash:preselection:2016
	5.3.11.2
	Preselection descriptor

	urn:mpeg:dash:reset:2016
	5.4.2
	MPD reset indicator

	urn:mpeg:dash:profile:isoff-broadcast:2015
	8.11
	Profile indicator for Broadcast TV Profile

	urn:mpeg:dash:srd:dynamic:2016
	H.1
	Scheme to signal dynamic SRD


Add a new section (MPD Reset Change 2)

5.4.2
MPD Reset
In certain cases, the DASH server may fail to produce an MPD update and may have to reset the entire content on the server, but still offer the MPD at the same URL as part of an MPD update. Whereas such an update may be inconsistent with the rules in 5.4.2, it is expected that the client will continue the service properly when such a reset occurs.

If the MPD author does such a reset, it shall signal the reset by providing either an Essential Descriptor or a Supplemental Descriptor on MPD level with @schemeIdURI set to urn:mpeg:dash:reset:2016. If this is signalled, the content author indicates that the MPD that results from the update is a reset from the previous MPD with the same URL and that the time in the MPD expresses a continuation of the time in the previously offered MPD. 

DASH clients receiving such an MPD as part of an MPD update are expected to continue using the previous MPD as long as possible, but at most up to the time expressed by the sum of the availability start time and the Period start time of the new MPD. At this time, the new MPD is expected to be used for playout. Should the client not have available any media data until the updated MPD can be used for playout, it is expected that the DASH client conceals the gap in media time appropriately. 
Change to Table 5 (SISSI change 1)

Table 5 — Semantics of AdaptationSet element

	
	
	
	@segmentAlignment
	OD

default:
false
	when not set to ‘false’, this specifies that for any two Representations, X and Y, within the same Adaptation Set, the m-th Segment of X and the n-th Segment of Y are non-overlapping (as defined in 4.5.3) whenever m is not equal to n.

For Adaptation Sets containing Representations with multiple media content components, this attribute value shall be either 'true' or 'false'.

For Adaptation Sets containing Representations with a single media content component, when two AdaptationSet elements within a Period share the same integer value for this attribute, then for any two Representations, X and Y, within the union of the two Adaptation Sets, the m-th Segment of X and the n-th Segment of Y are non-overlapping (as defined in 4.5.3) whenever m is not equal to n.

For more details refer to 5.3.3.4.

	
	
	
	@bitstreamSwitching
	O
	When this flag is set to ‘true’, the following applies:


All Representations in the Adaptation Set shall have the same number M of Media Segments;


Let R1, R2, ..., RN be all the Representations within the Adaptation Set.


Let

o
Si,j, for j > 0, be the jth Media Segment in the ith Representation (i.e., Ri)

o
if present, let Si,0 be the Initialization Segment in the ith Representation, and

o
if present, let Bi be the Bitstream Switching Segment in the ith Representation.


The sequence of

o
any Initialization Segment, if present, in the Adaptation Set, with,

o
if Bitstream Switching Segments are present,

Bi(1), Si(1),1, Bi(2), Si(2),2, ..., Bi(k), Si(k),k, ..., Bi(M), Si(M),M
o
else

Si(1),1, Si(2),2, ..., Si(k),k, ..., Si(M),M,
wherein any i(k) for all k values in the range of 1 to M, respectively, is an integer value in the range of 1 to N,

results in a "conforming Segment sequence" as defined in 4.5.4 with the media format as specified in the @mimeType attribute.

More detailed rules may be defined for specific media formats.

For more details refer to 5.3.3.4.


Change to Table 9 (SISSI change 2)

	
	
	
	@startWithSAP
	O
	when present and greater than 0, specifies that in the associated Representations, each Media Segment starts with a SAP of type less than or equal to the value of this attribute value in each media stream.

A Media Segment starts with a SAP in a media stream if the stream contains a SAP in that Media Segment, ISAU is the index of the first access unit that follows ISAP and ISAP is contained in the Media Segment.

If not present on any level, the value is unknown.

For more details refer to 5.3.5.5.

	
	
	
	Switching
	0 … N
	Specifies a switch-to times and types for the associated Representations. For more details refer to 5.3.3.4.

This elements shall only be present if the @timescale value is the same for all Representations in one Adaptation Set and if the Segment Timeline is used for segment duration signaling.

	
	
	
	RandomAccess
	0 … N
	Specifies a random access times and types for the associated Representations. For more details refer to 5.3.4.4.

This elements shall only be present if the @timescale value is the same for all Representations in one Adaptation Set and if the Segment Timeline is used for segment duration signaling.


Add new Clause (SISSI change 3)
5.3.3.4
Switching within Adaptation Sets

Switching refers to the presentation of decoded data from one Representation up to a certain time t, and presentation of decoded data of another Representation from time t onwards. If Representations are included in one Adaptation Set, and the client switches properly, the Media Presentation is expected to be perceived seamless across the switch. Clients may ignore Representations that rely on codecs or other rendering technologies they do not support or that are otherwise unsuitable.

The Switching element as defined in Table AAA provides instructions of switch points within an Adaptation Set and the permitted switching options as defined in Table BBB. This element may be used instead of the attributes @segmentAlignment or @bitstreamSwitching.
Table AAA — Switch Point Signalling

	Element or Attribute Name
	Use
	Description

	
	
	Switching
	
	Switching logic description for the associated Representation

	
	
	
	@interval
	M
	specifies the interval between two switching points in the scale of the @timescale on Representation level. Any Segment for which the earliest presentation time minus the @t value of the S element describing the segment is an integer multiple of the product of @timescale and @interval is a switch-to opportunity, i.e. it enables to switch to this Representation with the switching strategy as defined by the @type value.
The value should be such that it is aligned with the values in the Segment Timeline, i.e. a multiple of the value of the @d attribute.  


	
	
	
	@type
	OD

default:
'media'
	specifies the switching strategy for the switch points identified in by the @interval attribute. Switching strategies are defined in Table BBB.



Table  BBB — Switching Strategies

	Type
	Description

	media
	Media level switching: In this case switching is possible at the switch point by decoding and presenting switch-from Representation up to switch point t, initializing the switch-to Representation with the associated Initialization Segment and continue decoding and presenting the switch-to Representation from time t onwards. 

	bitstream
	Bitstream switching: In this case switching is possible at the switch point by decoding and presenting switch-from Representation up to switch point t, and continue decoding and presenting the switch-to Representation from time t onwards.


The XML schema snippet is as follows:

	  <!-- Switching  -->
  <xs:complexType name="SwitchingType">
    <xs:attribute name="interval" type="xs:unsignedInt" use="required"/>
    <xs:attribute name="type" type="SwitchingTypeType"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!—Switching Type type enumeration -->
  <xs:simpleType name="SwitchingTypeType">
    <xs:restriction base="xs:string">
      <xs:enumeration value="media"/>
      <xs:enumeration value="bitstream"/>
    </xs:restriction>
  </xs:simpleType>


Add new Clause (SISSI change 4)
5.3.5.5
Random Access to Representations

Random Access refers to start processing, decoding and presenting the Representation from the random access point at time t onwards by initializing the Representation with the Initialization Segment, if present and decoding and presenting the Representation from the signal point onwards. Random Access point may be signaled with the RandomAccess element as defined in Table CCC.

Table CCC — Random Access Signalling

	Element or Attribute Name
	Use
	Description

	
	
	RandomAccess
	
	Random Access Information

	
	
	
	@interval
	M
	specifies the position of the random access points in the Representatioins. The information is specified in the scale of the @timescale on Representation level. Any Segment for which the earliest presentation time minus the @t value of the S element describing the segment is an integer multiple of the product of @timescale and @interval is a random access opportunity, i.e. it enables randomly access to this Representation with the random access strategy as defined by the @type value.

The value should be such that it is aligned with the values in the Segment Timeline, i.e. a multiple of the value of the @d attribute.  

	
	
	
	@type
	OD

default:
“closed”
	specifies the random access strategy for the random access points in by the @interval attribute.

The value shall use a type present in Table DDD.

If the value of the type is unknown, the DASH client is expected to ignore the containing Random Access element. 

	
	
	
	@minBufferTime
	O
	specifies a common duration used in the definition of the Representation data rate (see @bandwidth attribute in 5.3.5.2 and 5.3.5.4).

If not present, then the value of the MPD level is inherited.

	
	
	
	@bandwidth
	O
	Consider a hypothetical constant bitrate channel of bandwidth with the value of this attribute in bits per second (bps). Then, if the Representation is continuously delivered at this bitrate, starting at any RAP indicated in this element a client can be assured of having enough data for continuous playout providing playout begins after @minBufferTime * @bandwidth bits have been received (i.e. at time @minBufferTime after the first bit is received).
For dependent Representations this value specifies the bandwidth according to the above definition for the aggregation of this Representation and all complementary Representations.

For details see 5.3.5.4.

If not present, the value of the Representation is inherited.



Table DDD — Random Access Strategies

	Type
	Clause in this part of ISO/IEC 23009
	Informative description

	closed
	5.10.3.3
	Closed GOP switching. This implies that the segment is a Random Access Segment as well as the segment starts with a SAP type of 1 or 2.

	open
	6.3.4.2
	Open GOP switching. This implies that the segment is a Random Access Segment as well as the segment starts with a SAP type of 1, 2 or 3.


The XML schema snippet is as follows:

	  <!-- Random Access  -->
  <xs:complexType name="RandomAccessType">
    <xs:attribute name="interval" type="xs:unsignedInt" use="required"/>
    <xs:attribute name="type" type="RandomAccessTypeType"/>
    <xs:attribute name="minBufferTime" type="xs:duration"/>
    <xs:attribute name="bandwidth" type="xs:unsignedInt"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!— Random Access Type type enumeration -->
  <xs:simpleType name="SwitchingTypeType">
    <xs:restriction base="xs:string">
      <xs:enumeration value="closed"/>
      <xs:enumeration value="open"/>
    </xs:restriction>
  </xs:simpleType>


Change (SISSI change 5)

6.2.3.1
General

1)
shall contain a number of complete access units.

2)
should provide information on how to access the Media Presentation within this Segment, e.g. exact presentation time and an index. There is no requirement that a Media Segment starts with a SAP, but it is possible to signal in the MPD that all media streams in a Segments within a Representation start with a SAP.

3)
if it is the first Media Segment in the Representation, it shall contain only media streams that start with a SAP of type 1 or 2.

4)
shall contain sufficient information to time-accurately present each contained media component in the Representation. The time-accuracy enables a client to seamlessly switch Representations and jointly present multiple Representations.

5)
may be divided into Subsegments by a Segment Index as defined in 6.2.3.2. In some media formats the Segment Index may be contained in the Media Segment. In other formats the Segment Index may be included in a dedicated Index Segment. For more details on Index Segments refer to 6.2.4.

6)
shall specify all Media Presentation times relative to the start of the Period and compensated with the value of the @presentationTimeOffset. The presentation time in Media Segments shall be accurate to ensure accurate alignment of all Representations in one Period. For more details refer to 7.2.1.

The Media Segment is media format specific and more details are specified for individual media formats.

6.3.4
Media Segment types

6.3.4.1
General

Media Segments can be of different types: Delivery Unit Media Segment, simple Media Segments, Random Access Media Segment, Indexed Media Segments, and Sub-Indexed Media Segments.

All Media Segments shall conform to the general definitions in 6.3.4.2. Additional type-specific constraints are provided further below in 6.3.4.

Further rules on Media Segments in combination with certain MPD attributes are provided in 7.3.

Note that Media Segments may conform to multiple types. Conformance can be expressed by adding the brand(s) to the ‘styp’ box as a compatible brand and, if applicable, as the major brand.

Unless explicitly mentioned differently, the boxes referred in 6.3.4 are specified in ISO/IEC 14496-12.

6.3.4.2
Delivery Unit Media Segment
A Media Segment conforming to the Media Segment Format is defined as follows:

· Each Media Segment shall contain one or more whole self-contained movie fragments. A whole, self-contained movie fragment is a movie fragment (‘moof’) box and a media data (‘mdat’) box that contains all the media samples that do not use external data references referenced by the track runs in the movie fragment box.

· Each ‘moof’ box shall contain at least one track fragment.

· The ‘moof’ boxes shall not use external data references, the flag ‘default-base-is-moof’ shall be set, and data-offset shall be used, i.e. ‘base-data-offset-present’ shall not be used. This combination of settings is referred to as movie-fragment relative addressing for media data.
· Absolute byte-offsets shall not be used for this media data. In a movie fragment, the duration by which each track extends should be as close to equal as practical. In particular, as movie fragments are accumulated, the track durations should remain close to each other and there should be no 'drift'.
· Each Media Segment may carry ‘dums’ in the Segment Type box (‘styp’) as a compatible brand. The conformance requirements of this brand are defined in this subclause.
6.3.4.3
Simple format type

A Media Segment conforming to the Simple Media Segment Format for DASH is defined as follows:


It shall conform to the Delivery Unit Media Segment format as specified in 6.3.4.2. 

Each ‘traf’ box shall contain a ‘tfdt’ box.

NOTE
'The track fragment adjustment box ‘tfad’ as defined in 3GPP TS26.244 may also be present. DASH clients should not apply both the alignment established by the ‘tfdt’ and the time-shifting implied by the ‘tfad’, which would result in a double correction.


Each Media Segment may contain one or more ‘sidx’ boxes. If present, the first ‘sidx’ box shall be placed before any ‘moof’ box and the first Segment Index box shall document the entire Segment.


For the purpose of determining overlapping and non-overlapping segments, redundant samples as defined in ISO/IEC 14496-12 shall be ignored. In other word, the earliest presentation time of any access unit in the stream shall be computed without taking redundant samples into account.

Each Media Segment may contain a ‘styp’ box and if present shall carry ‘msdh’ as a compatible brand. The conformance requirement of this brand is defined in this subclause.

6.3.4.4
Indexed Media Segment

A Media Segment conforming to the Indexed Media Segment Format is defined as follows:

Each Media Segment shall comply with the Delivery Unit Media Segment as defined in 6.3.4.2 and in addition in each self-contained movie fragment, the movie fragment (‘moof’) box is immediately followed by its corresponding media data (‘mdat’).


Each Media Segment shall contain one or more ‘sidx’ boxes. The first ‘sidx’ box shall be placed before any ‘moof’ box and shall document Subsegments that span the composition time of the entire Segment.


Each Media Segment shall carry ‘msix’ as a compatible brand. The conformance requirements of this brand are defined in this subclause.
6.3.4.5
Sub-Indexed Media Segment

A Media Segment conforming to the Sub-Indexed Media Segment Format is defined as follows:


It shall conform to the indexed Media Segment format as specified in 6.3.4.3.


The Subsegment Index box (‘ssix’) shall be present and shall follow immediately after the ‘sidx’ box that documents the same Subsegment. This immediately preceding ‘sidx’ shall only index Media Subsegments.


It shall carry ‘sims’ in the Segment Type box (‘styp’) as a compatible brand. The conformance requirements of this brand are defined in this subclause.
6.3.4.6
Random Access Media Segment

A Media Segment conforming to the Random Access Media Segment Format is defined as follows:

· It shall conform to the Simple format as specified in 6.3.4.3.

· The first access unit in each movie fragment in a Random Access Media Segment shall correspond to the Isau of a SAP of type 1, 2, or 3.
· The media segment shall carry sufficient information to access the media in the stream, e.g. all necessary encryption in combination with the Initialization Segment, if available.
Add new Profile (SISSI change 6)
8.11
ISO BMFF Broadcast TV Profile

8.11.1
General

This profile provides a restricted profile primarily for distributing broadcast TV over broadcast and broadband services, including service offerings for combined unicast and broadcast services. The profile is based on ISO-BMFF. The main restrictions compared to the extended live profile are the following ones:

The following restrictions are proposed to apply for the advanced live profile in order to enable the more advanced use cases.

· Use a single @timescale for all Representations in one Adaptation Set

· Use Segment Timeline for signaling of segment durations 

· 
· The timing of the segments in the MPD is accurate 

· The Segment Timeline may be on Representation level to allow different segment durations in different Representations. However, it may be defaulted on Adaptation Set level

· The Segment Timeline may use open ended @r (-1) or closed @r (>=0)

· Each Representation shall provide at least one RandomAccess element.

· If an Adaptation contains more than one Representation, then at least on Switching element shall be present.

· Segment alignment and start with SAP signalling may be used for backward compatible deployments, but should generally not be used. 

The ISO-Base Media File Format Broadcast TV profile is identified by the following URN: "urn:mpeg:dash:profile:isoff-broadcast:2015" .

8.11.2
Media Presentation Description constraints

8.11.2.1
General

The Media Presentation Description shall conform to the following constraints:

· The rules for the MPD as defined in ISO/IEC 23009-1 7.3, shall apply.

· The rules for the Segments as defined in 7.3.5 of this part of the standard shall apply.

· Periods which do not conform to the constraints in 8.10.2.2 may not be presented 

· Representations not inferred to have @profiles equal to the profile identifier as defined in 8.10.1 may be ignored

8.11.2.2
Constraints on Period elements

· The Subset element may be ignored.

· The  Period.SegmentList element shall not be present

· AdaptationSet elements that do not conform to 8.11.2.3 may be ignored

8.11.2.3
Constraints on AdaptationSet elements

· AdaptationSet element may be ignored unless AdaptationSet.SegmentTemplate is present and/or for each Representation within this Adaptation Set Representation.SegmentTemplate element is present;

· AdaptationSet element may be ignored unless AdaptationSet.RandomAccess is present and/or for each Representation within this Adaptation Set Representation.RandomAccess element is present;

· AdaptationSet element that contains more than one Representation may be ignored unless AdaptationSet.Switching is present and/or for each Representation within this Adaptation Set Representation.Switching element is present and all the SegmentTemplate elements conform to 8.11.2.5;
· InBandEventStream shall only be used on Adaptation Set level.
· Representation elements that do not conform to 8.11.2.4 may be ignored

8.11.2.4
Constraints on Representation elements

· Representations with value of the @mimeType attribute other than video/mp4, audio/mp4, application/mp4, or text/mp4 may be ignored. Additional profile or codec specific parameters may be added to the value of the MIME type attribute.
· Representation elements may be ignored if Representation.RandomAccess element is not present and also no  AdaptationSet.RandomAccess element is present.
· InBandEventStream shall not be present on Representation level.
8.11.2.5
Constraints on Representation elements

· Segment Timeline shall be used for signaling of segment durations and the following restrictions shall apply:

· The timing of the segments in the MPD shall be accurate.

· The Segment Timeline may be open ended @r (-1) or may closed @r (>=0).

· The Segment Timeline may be on Representation level to allow different segment durations in different Representations. However, it may be defaulted on Adaptation Set level.
8.11.3
Segment format constraints 

Representations and Segments complying with this profile shall meet the following constraints:

· Representations shall comply with the formats defined in section 7.3.5.
· 



Add to Table 11: (Simplified On-demand change 1/2)

	
	
	
	
	@presentationTimeOffset
	O
	specifies the presentation time offset of the Representation relative to the start of the Period, i.e. the presentation time value of the media stream that shall be presented at the start of this Period.

The value of the presentation time offset in seconds is the division of the value of this attribute and the value of the @timescale attribute.

If not present on any level, the value of the presentation time offset is 0.

Note that the presentation time offset may be larger than the first presentation time of a Representation in a Period. In this case, the client is expected to start playout of the Representation starting from the value of this attribute at the start of the Period. The client may obtain this information by downloading the Segment Index or may use the MPD start time to identify the proper Segment.

	
	
	
	
	@presentationDuration
	O
	specifies the presentation duration of the Representation in the Period.

The value of the presentation duration in seconds is the division of the value of this attribute and the value of the @timescale attribute. Specifically, the i.e. the sum of the value of the @presentationTimeOffset , if present, or 0 otherwise and the value of this attribute is the last presentation time to be presented for this Representation.

If not present on any level, the value of this attribute is unknown and the Representation should be presented until the end of the Period, i.e. until the presentation is terminated or until the next Period starts.


Update 5.3.9.2.3
XML-Syntax (Simplified On-demand change 2/2)
	  <!-- Segment information base -->
  <xs:complexType name="SegmentBaseType">
    <xs:sequence>
      <xs:element name="Initialization" type="URLType" minOccurs="0"/>
      <xs:element name="RepresentationIndex" type="URLType" minOccurs="0"/>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="timescale" type="xs:unsignedInt"/>
    <xs:attribute name="presentationTimeOffset" type="xs:unsignedLong"/>
    <xs:attribute name="presentationDuration" type="xs:unsignedLong"/>
    <xs:attribute name="timeShiftBufferDepth" type="xs:duration"/>
    <xs:attribute name="indexRange" type="xs:string"/>
    <xs:attribute name="indexRangeExact" type="xs:boolean"  default="false"/>
    <xs:attribute name="availabilityTimeOffset" type="xs:double"/>
    <xs:attribute name="availabilityTimeComplete" type="xs:boolean"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Multiple Segment information base -->
  <xs:complexType name="MultipleSegmentBaseType">
    <xs:complexContent>
      <xs:extension base="SegmentBaseType">
        <xs:sequence>
          <xs:element name="SegmentTimeline" type="SegmentTimelineType" minOccurs="0"/>
          <xs:element name="BitstreamSwitching" type="URLType" minOccurs="0"/>
        </xs:sequence>
        <xs:attribute name="duration" type="xs:unsignedInt"/>
        <xs:attribute name="startNumber" type="xs:unsignedInt"/>
      </xs:extension>
    </xs:complexContent>
  </xs:complexType>

  <!-- Segment Info item URL/range -->
  <xs:complexType name="URLType">
    <xs:sequence>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="sourceURL" type="xs:anyURI"/>
    <xs:attribute name="range" type="xs:string"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>


Add a new descriptor to Table 2 (MPD Chaining Change 1)

	urn:mpeg:dash:chaining:2016
	5.11
	MPD chaining descriptor


Add a new section (MPD Chaining Change 2)

5.11
MPD Chaining
MPD chaining provides a mechanism to indicate that at the end of one Media Presentation a new Media Presentation starts. In order to enable this mechanism, the “chained-from” MPD may include an Essential or Supplemental descriptor which points to the “chained-to” MPD location. A client receiving the chained-from MPD is expected to play the chained-to MPD right after the chained-from one. Each MPD has its own independent media timeline, but the DASH client is expected to continue the presentation to create a sequential presentation.
MPD chaining can for example be used for pre-roll ads or creating a sequence of programs using multiple MPDs.

MPD chaining shall be signalled by using an Essential or Supplementary Descriptor on MPD level with @schemeIdUri set to "urn:mpeg:dash:mpd-chaining:2016". Each MPD may contain at most one descriptor for MPD chaining. The @value of this descriptor shall be composed of the comma separated parameters according to Table YYYY. If @value only contains the first parameter, no comma is needed. 

Table YYY — Semantics of value for MPD chaining
	Value parameters
	Use
	Description

	
	url
	M
	specifies the location of manifest to be played manifest (chained-to MPD) after this MPD.

The client is expected after playback of the entire MPD, to download the chained-to MPD from the location defined by this parameter and play chained-to MPD without any delays (similar to play back of a new period). In the case the url doesn’t return a valid MPD or any HTTP error response, the client is expected to treat it as an invalid MPD.

If the url has any anchor, it anchors the chained-to MPD according to Annex C.4.

	
	earlistTimeToResolve
	O
	Specifies the earliest media presentation time in the chained-from MPD as a difference to the end of the Media Presentation in milliseconds, at which the client may process and resolve the chained MPD.


In H.1 (Change 1 for dynamic SRD)

Replace

The SupplementalProperty and/or EssentialProperty descriptors with @schemeIdUri equal to "urn:mpeg:dash:srd:2014" are used to provide spatial relationship information associated to the containing Spatial Object. SRD shall be contained exclusively in these two MPD elements (AdaptationSet and SubRepresentation).
With
The SupplementalProperty and/or EssentialProperty descriptors with @schemeIdUri equal to "urn:mpeg:dash:srd:2014" and "urn:mpeg:dash:srd:dynamic:2016" are used to provide spatial relationship information associated to the containing Spatial Object. SRD shall be contained exclusively in these two MPD elements (AdaptationSet and SubRepresentation).

Replace H.2 with (Change 2 for dynamic SRD)
H.2
SRD @value syntax

H.2.1
General

The @value of the SupplementalProperty or EssentialProperty elements using the SRD scheme is a comma separated list of values for SRD parameters.
When @value is not present, the SRD does not express any spatial relationship information at all and can be ignored.
H.2.2 Common parameters
The source_id parameter provides a unique identifier, within the Period, for the source of the content. It implicitly defines a coordinate system associated to this source. This coordinate system uses an arbitrary origin (0; 0); the x-axis is oriented from left to right and the y-axis from top to bottom. All SRD sharing the same source_id value have the same origin and axes orientations. Spatial relationships for Spatial Objects using SRD with different source_id values are undefined.

For a given source_id value, a reference space is defined, corresponding to the rectangular region encompassing the entire source content, whose top-left corner is at the origin of the coordinate system. The total_width and total_height values in a SRD provide the size of this reference space expressed in arbitrary units. 

NOTE – There may be no Spatial Object in the MPD that covers the entire source of the content, e.g. when the entire source content is represented by two separate videos.
MPD authors can express, using the spatial_set_id parameter, that some Spatial Objects, within a given source_id, have a particular spatial relationship. For instance, an MPD author may group all Adaptation Sets corresponding to tiles at a same resolution level. This way, the spatial_set_id parameter may be used by the DASH client to quickly select spatially related Spatial Objects. When two or more groups of full-frame video which consists of one or more Spatial Objects with the same total_width and total_height value, different values of spatial_set_id can be used to distinguish the groups of full-frame video.
NOTE – ISO/IEC 23009-3 gives concrete examples showing how to use the spatial_set_id.
H.2.3 Specific parameters for static spatial description
For expressing static description within the scope of the Period, the following Scheme Identifier is used “urn:mpeg:dash:srd:2014”. 
The object_x and object_y parameters (respectively object_width and object_height) express 2D positions (respectively 2D sizes) of the associated Spatial Object in the coordinate system associated to the source. The values of the object_x, object_y, object_width, and total_height parameters are relative to the values of the total_width and total_height parameters, as defined above. Positions (object_x, object_y) and sizes (object_width, object_height) of SRD sharing the same source_id value may be compared after taking into account the size of the reference space, i.e. after the object_x and object_width values are divided by the total_width value and the object_y and object_height values divided by the total_height value of their respective descriptors. 
NOTE – Different total_width and total_height values may be used in different descriptors to provide positions and sizes information in different units. 

Table H.1 — EssentialProperty@value and/or SupplementalProperty@value attributes for the SRD scheme 
	EssentialProperty@value or SupplementalProperty@value parameter
	Use
	Description

	source_id
	M
	non-negative integer in decimal representation providing the identifier for the source of the content

	object_x
	M
	non-negative integer in decimal representation expressing the horizontal position of the top-left corner of the Spatial Object in arbitrary units

	object_y
	M
	non-negative integer in decimal representation expressing the vertical position of the top-left corner of the Spatial Object in arbitrary units

	object_width
	M
	non-negative integer in decimal representation expressing the width of the Spatial Object in arbitrary units

	object_height
	M
	non-negative integer in decimal representation expressing the height of the Spatial Object in arbitrary units

	total_width
	O
	optional non-negative integer in decimal representation expressing the width of the reference space in arbitrary units.

At each Period and for a given source_id value, the following rules apply:

· There shall be at least one descriptor providing a value for the total_width parameter. 

· If two or more descriptors provide different total_width values, all other descriptors shall explicitly provide the value of total_width. 

· If the total_width value is provided in only one descriptor, all other descriptors are assumed to use that total_width value.

· The value of total_width shall be such that, for each descriptor using this value of total_width, the sum of object_x  and object_width is smaller or equal to total_width.

When the value total_width is present, the value total_height shall be present. 

	total_height
	O
	optional non-negative integer in decimal representation expressing the height of the reference space in arbitrary units.

 At each Period and for a given source_id value, the following rules apply:

· There shall be at least one descriptor providing a value for the total_height parameter. 

· If two or more descriptors provide different total_height values, all other descriptors shall explicitly provide the value of total_height. 

· If the total_height value is provided in only one descriptor, all other descriptors are assumed to use that total_height value.

· The value of total_height shall be such that, for each descriptor using this value of total_height, the sum of object_y  and object_height  is smaller or equal to total_height.

When the value total_height is present, the value total_width shall be present. 

	spatial_set_id
	O
	optional non-negative integer in decimal representation providing an identifier for a group of Spatial Object. 

When not  present, the Spatial Object associated to this descriptor does not belong to any spatial set and no spatial set information is given.

When the value of spatial_set_id is present, the value of  total_width  and total_height shall be present.

	Legend:

M=Mandatory, O=Optional


H.2.4 Specific parameters for dynamic spatial description

For expressing dynamic description within the scope of the Period, the following Scheme Identifier is used “urn:mpeg:dash:srd:dynamic:2016”.
In the case the Spatial Object moves within the reference space, the coordinates of the Spatial Object are time dependent and thus cannot be expressed as static values in a SRD. As a result, the SRD does not provide directly the coordinates as in the static case but instead indicates the @id attribute of the Representation that provides the coordinates of the Spatial Object. This @id attribute value is signalled in the coordinate_id parameter.
Table H.2 — EssentialProperty@value and/or SupplementalProperty@value attributes for the SRD scheme 
	EssentialProperty@value or SupplementalProperty@value parameter
	Use
	Description

	source_id
	M
	non-negative integer in decimal representation providing the identifier for the source of the content

	coordinate_id
	M
	specifies the @id attribute of the Representation that provides the 2D coordinates of the Spatial Object, e.g. as timed metadata track according to ISO/IEC 23001-10.

	spatial_set_id
	O
	optional non-negative integer in decimal representation providing an identifier for a group of Spatial Object. 

When not present, the Spatial Object associated to this descriptor does not belong to any spatial set and no spatial set information is given.

	Legend:

M=Mandatory, O=Optional


Add (Change 3 for dynamic SRD)
H.3.3
Tiled panorama with moving Region-of-Interest

This subclause provides a simple example of a video moving within a panorama composed of two adjacent videos. The Media Presentation complies with the ISO Base media file format On Demand profile as defined in 8.3. The dynamic coordinates are provided by a Representation offering a 2D Cartesian coordinate track as defined in ISO/IEC 23001-10. This representation is associated to the Representation containing the moving Region-of-Interest via the @associationId attribute.
	<?xml version="1.0" encoding="UTF-8"?>
<MPD 
  xmlns="urn:mpeg:dash:schema:mpd:2011"
  type="static"
  mediaPresentationDuration="PT10S"
  minBufferTime="PT1S"
  profiles="urn:mpeg:dash:profile:isoff-on-demand:2011">

  <Period>
    <!-- Tiled Panorama (2 full HD video next to each other) -->
    <AdaptationSet segmentAlignment="true" subsegmentAlignment="true" subsegmentStartsWithSAP="1">
      <SupplementalProperty schemeIdUri="urn:mpeg:dash:srd:2014" 

      value="1, 0, 0, 1920, 1080, 3840, 1080, 0"/>
      <Representation id="left_panorama" mimeType="video/mp4" codecs="avc1.42c01e" bandwidth="5000000" width="1920" height="1080">

          <BaseURL>left_panorama.mp4</BaseURL> 

      </Representation>
    </AdaptationSet>

    <AdaptationSet segmentAlignment="true" subsegmentAlignment="true" subsegmentStartsWithSAP="1">
      <SupplementalProperty schemeIdUri="urn:mpeg:dash:srd:2014" 

      value="1, 1920, 0, 1920, 1080, 3840, 1080, 0"/>
      <Representation id="right_panorama" mimeType="video/mp4" codecs="avc1.42c01e" bandwidth="5000000" width="1920" height="1080">

          <BaseURL>right_panorama.mp4</BaseURL> 

      </Representation>
    </AdaptationSet>
 
    <!-- Moving Region-of-Interest -->
    <AdaptationSet segmentAlignment="true" subsegmentAlignment="true" subsegmentStartsWithSAP="1">
      <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2016" 

       value="1, roi-coordinates"/>
      <Representation id="zoomed" mimeType="video/mp4" codecs="avc1.42c01e" bandwidth="5000000" width="1920" height="1080">

        <BaseURL>zoomed_part.mp4</BaseURL>

      </Representation>
    </AdaptationSet>

    <AdaptationSet segmentAlignment="true" subsegmentAlignment="true" subsegmentStartsWithSAP="1">
      <Representation id="roi-coordinates" associationId="zoomed" associationType="cdsc" codecs="2dcc" bandwidth="100">

        <BaseURL>roi_coordinates.mp4</BaseURL>

      </Representation>
    </AdaptationSet>

  </Period>
</MPD>


Add (Change 1 for Switching across Adaptation Sets)
5.3.3.5
Switching across Adaptation Sets
Representations in two or more Adaptation Sets may provide the same content. In addition, the content may be time-aligned and may be offered such that seamless switching across Representations in different Adaptation Sets is possible. Typical examples are the offering of the same content with different codecs, for example H.264/AVC and H.265/HEVC and the content author wants to provide such information to the receiver in order to seamlessly switch Representations (as defined in 4.5.1) across different Adaptation Sets. Such switching permission may be used by advanced clients.

A content author may signal such seamless switching property across Adaptation Sets by providing a Supplemental Descriptor along with an Adaptation Set with @schemeIdURI set to urn:mpeg:dash:adaptation-set-switching:2016 and the @value is a comma-separated list of Adaptation Set IDs that may be seamlessly switched to from this Adaptation Set.

If the content author signals the ability of Adaptation Set switching and as @segmentAlignment or @subsegmentAlignment are set to TRUE or the Switching element is provided for one Adaptation Set, the (Sub)Segment alignment or Switching element shall be valid for all Representations in all Adaptation Sets for which the @id value is included in the @value attribute of the Supplemental descriptor. 

As an example, a content author may signal that seamless switching across an H.264/AVC Adaptation Set with AdaptationSet@id=”h264” and an HEVC Adaptation Set with AdaptationSet@id=”h265” is possible by adding a Supplemental Descriptor to the H.264/AVC Adaptation Set with @schemeIdURI set to urn:mpeg:dash:adaptation-set-switching:2016 and the @value=”h265” and by adding a Supplemental Descriptor to the HEVC Adaptation Set with @schemeIdURI set to urn:mpeg:dash:adaptation-set-switching:2016 and the @value=”h264”. 

In addition, if the content author signals the ability of Adaptation Set switching for any Adaptation Sets then the parameters as defined for an Adaption Set shall also hold for all Adaptation Sets that are included in the @value attribute. Note that this constraint may result that the switching may only be signaled with one Adaptation Set, but not with both as for example one Adaptation Set signaling may include all spatial resolutions of another one, whereas it is not the case the other way round.
Addition to Table 4 (Change 1 for Labels)
Table 4 — Semantics of Period element

	Element or Attribute Name
	Use
	Description

	
	Period
	
	specifies the information of a Period.

	
	
	SupplementalProperty
	0...N
	specifies supplemental information about the containing element that may be used by the DASH client optimizing the processing.

For details see 5.8.4.9..

	
	
	GroupLabel
	0 … N
	A summary label for a group of Labels. 

For more details refer to 5.3.10.

	Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Note that the conditions only holds without using xlink:href. If linking is used, then all attributes are "optional" and <minOccurs=0>

Elements are bold; attributes are non-bold and preceded with an @.


Addition to Table 9 (Change 2 for Labels)
Table 9 — Common Adaptation Set, Representation and Sub-Representation attributes and elements

	Element or Attribute Name
	Use
	Description

	
	
	Common attributes and elements
	
	

	
	
	
	Switching
	0 … N
	Specifies a switch-to times and types for the associated Representations. For more details refer to 5.3.3.4.

This elements shall only be present if the @timescale value is the same for all Representations in one Adaptation Set and is the Segment Timeline is used for segment duration signaling.

	
	
	
	RandomAccess
	0 … N
	Specifies a random access times and types for the associated Representations. For more details refer to 5.3.4.4.

This elements shall only be present if the @timescale value is the same for all Representations in one Adaptation Set and is the Segment Timeline is used for segment duration signaling.

	
	
	
	GroupLabel
	0 … N
	A summary label for a group of Labels.  For more details refer to 5.3.10.

	
	
	
	Label
	0 … N
	A textual description of the element that may be used for annotation and selection purposes.  For more details refer to 5.3.10.

	Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>..<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.


Add the following clause (change 3 for Labels)
5.3.10
Label and Group Label
5.3.10.1
Overview
Labels provide the ability to annotate data structures in a DASH Media Presentation to provide a description of the context of the element to which label is assigned. Such labels may for example be used by a DASH client or the associated application in order to provide a selection choice to the user. The label may also be used for simple annotation in other context.

In addition a Group label element may be added on the higher level in order to provide a summary or title of the labels collected in a group. An example may be that this is used in a menu in order to provide a context of the menu of the labels.
All labels with the same @id should be on the same level in the MPD. If a label is present on a lower level with the same @id as present on a higher level, the element is expected to be ignored.
The label itself may have a language assigned that describes the language of the label. The label may be used by the DASH client in order to present the labels according to the user preferences.
The semantics of the label element and the group label element are provided in Table 17a and Table 17b, respectively, in 5.3.10.2, the XML syntax is provided in 5.3.10.3.
5.3.10.2
Semantics
Table 17a — Semantics of Label element
	Element or Attribute Name
	Use
	Description

	Label
	
	The label and the actual text of the label that annotates the element in the DASH Media Presentation

	
	@id
	OD
default: 0
	An identifier for the label. Labels with the same value for this attribute belong to a label group.

	
	@lang
	O
	Specifies the language of the label. If not present, the language of the label is unknown.


Table 17b — Semantics of GroupLabel element
	Element or Attribute Name
	Use
	Description

	GroupLabel
	
	The actual text of the group label that annotates the element in the DASH Media Presentation

	
	@id
	OD
default: 0
	An identifier for the group label. The id shall be unique in the MPD for group labels. The id describes the group label for Labels with the same value of the ID as this the value of this attribute.

	
	@lang
	O
	Specifies the language of the label. If not present, the language of the label is unknown.


5.3.10.3
XML Syntax
	  <!-- Label and Group Label -->
  <xs:complexType name="LabelType">
    <xs:simpleContent>
      <xs:extension base="xs:string">
        <xs:attribute name="id" type="xs:unsignedInt"/>
        <xs:attribute name="lang" type="xs:language"/>

        <xs:anyAttribute namespace="##other" processContents="lax"/>
      </xs:extension>
    </xs:simpleContent>
  </xs:complexType>


Addition to Table 4 (Change 1 for Labels)
Table 4 — Semantics of Period element

	Element or Attribute Name
	Use
	Description

	
	Period
	
	specifies the information of a Period.

	
	
	SupplementalProperty
	0...N
	specifies supplemental information about the containing element that may be used by the DASH client optimizing the processing.

For details see 5.8.4.9..

	
	
	GroupLabel
	0 … N
	A summary label for a group of Labels. 

For more details refer to 5.3.10.

	
	
	Preselection
	0 … N
	Specifies a preselection, i.e. a combination of Adaptation Sets that form a specific experience and can be selected for joint decoding and rendering.
For more details refer to 5.3.11.

	Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Note that the conditions only holds without using xlink:href. If linking is used, then all attributes are "optional" and <minOccurs=0>

Elements are bold; attributes are non-bold and preceded with an @.


Add the following clause (change 2 for Preselection)
5.3.11
Preselection

5.3.11.1
Overview
The concept of Preselection is primarily introduced for the purpose of Next Generation Audio (NGA) codecs in order to signal suitable combinations of audio elements that are offered in different Adaptation Sets. However, the Preselection concept is introduced in a generic manner such that it can be extended and be used also for other media types.
Each Preselection is associated to a bundle. A bundle is a set of elements may be consumed jointly by a single decoder instance. Elements are mapped to Adaptation Sets by either a one-to-one mapping or by the inclusion of multiple elements in a single Adaptation Sets. Furthermore, Representations in one Adaptation Set, especially in the main one, may contain multiple elements that are multiplexed on elementary stream level or on file container level. In the multiplexing case each element is mapped to a Media Content component as defined in 5.3.4. An element in the bundle is therefore be identified and referenced by the @id of a Media Content component or by the @id of an Adaptation Set, if only a single element is contained in the Adaptation Set. 

Each bundle includes a main element that contains the decoder specific information and bootstraps the decoder. The Adaptation Set that contains the main element is referred to as main Adaptation Set. The main element shall always be included in any Preselection. In addition, each bundle may include one or multiple partial Adaptation Sets. Partial Adaptation Sets may only be processed in combination with the main Adaptation Set. 
A Preselection defines a subset of elements in a bundle that are expected to consume jointly. A Preselection is identified by a unique tag towards the decoder. Multiple Preselection instances can refer to the same set of streams in a bundle. Only elements of the same bundle can contribute to the decoding and rendering of a Preselection.
In the case of next generation audio, a Preselection is a personalization option that is associated with one or more audio elements from one plus additional parameters like gain, spatial location to produce a complete audio experience. A Preselection can be considered the NGA equivalent of alternative audio tracks containing complete mixes using traditional audio codecs. 
A bundle, Preselection, main element, main Adaptation Set and partial Adaptation Sets may be defined by one of the two means:

· A preselection descriptor is defined in 5.3.11.2. Such a descriptor enables simple setups and backward compatibility, but may not be suitable for advanced use cases.
· A preselection element as defined in 5.3.11.3 and 5.3.11.4. The semantics of the Preselection element is provided in Table 17c in 5.3.11.3, the XML syntax is provided in 5.3.11.4.
The instantiation of the introduced concepts using both methods is provided in the following.
In both cases, if the Adaptation Set is not including the main Adaptation Set, then the Essential descriptor shall be used together with the @schemeIdURI as defined in 5.3.11.2. 
5.3.11.2
Preselection Descriptor
A scheme is defined to be used with an Essential Descriptor as “urn:mpeg:dash:preselection:2016”.  The value of the Descriptor provides two fields, separated by a comma
· the tag of the Preselection
· the id of the contained elements/content components of this Preselection list as white space separated list in processing order. The first id defines the main element. 

If the Adaptation Set is includes the main element, then the Supplemental descriptor may be used to describe contained Preselections in the Adaptation Set. 

The bundle is inherently defined by all elements that are included in Preselections that also include the same main element. Preselections are defined by the metadata that is assigned to each of the elements that are included in the Preselection. Note that this signalling may be simple for restricted use cases, but is expected to not provide a full coverage for all use cases and therefore the Preselection element is introduced in 5.3.11.3 to cover more advanced use cases.  
5.3.11.3
Semantics of Preselection element
As an extension to the Preselection descriptor, Preselections may also be defined through the Preselection element as provided in Table 17d. The selection of Preselections is based on the contained attributes and elements in the Preselection element.
Table 17d — Semantics of PreSelection element
	Element or Attribute Name
	Use
	Description

	
	
	Preselection
	
	

	
	
	
	@id
	OD

default=1
	specifies the id of the Preselection. This shall be unique within one Period.

	
	
	
	@audioSamplingRate
	O
	identical to semantics in Table for @audioSamplingRate

	
	
	
	@codecs
	O
	identical to semantics in Table for @codecs

	
	
	
	@selectionPriority
	OD
default=1
	Specifies the selection priority. In the absence of other information, lower numbers are the preferred selection over higher numbers.

	
	
	
	@preselectionComponents
	1
	specifies the ids of the contained elements/content components of this Preselection list as white space separated list in processing order. The first id defines the main element.

	
	
	
	@tag
	O
	specifies the tag of the Preselection which identifies the Preselection towards the decoder.

	
	
	
	Language
	0 … N
	declares a language code for this Preselection. The syntax and semantics according to IETF RFC 5646 shall be used.

If not present, the language code may be defined for each media component or it may be unknown.

	
	
	
	Role
	0 … N
	describes the Role of the Preselection. For more details refer to 5.8.4.2.

	
	
	
	Accessibility
	0 … N
	Describes the accessibility features of the Preselection. For more details refer to 5.8.4.3.

	
	
	
	Label
	0 … N
	Provides a Label for the Preselection. For more details refer to 5.3.10.

	
	
	
	AudioChannelConfiguration
	0 … N
	specifies the audio channel configuration of the audio media component type for the Preselection. For details refer to 5.8.1 and 5.8.4.7. 

	
	
	
	EssentialProperty
	0 … N
	specifies information about the containing element that is considered essential by the Media Presentation author for processing the containing element.

For details see 5.8.4.8.

	
	
	
	SupplementalProperty
	0 … N
	specifies supplemental information about the containing element that may be used by the DASH client optimizing the processing.

For details see 5.8.4.9.

	
	
	
	AudioRenderingInformation
	0 … N
	specifies properties that are relevant for audio rendering. For more details see 5.3.11.5.

	
	
	
	ContentInteractivity
	0 … N
	specifies properties on the content interactivity of this pre-selection. For more details see 5.3.11.5.

	Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>..<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.


5.3.11.4
XML Syntax for Preselection element

Editor’s Note: Needs to be added in study text.
5.3.11.5
Audio Preselection Information
Editor’s Note: The below information may be more suitable added to the Codec-Independent code points. NBs are expected to comment.
5.3.11.5.1
Audio Rendering Scheme

This attribute contains a list of key-words that indicate certain properties that are relevant for audio rendering.
The table below lists the available key-words and their definition:

	Key word
	Description

	Hph
	Indicates that content is pre-rendered for consumption with headphones.

	2da
	Indicates that the content has only elements to be rendered in a plane (i.e. 2-dimensional audio).

	3da
	Indicates that the content has elements with heights  (i.e. 3-dimensional audio) .

	acpN 
	This tag indicates the reference channel layout. The number N is the value of the ChannelConfiguration as defined in ISO/IEC 23001-8. N shall have no leading zero. Valid numbers for N are 1-7,9-12, 14-17 or 19




5.3.11.5.2
Content Interactivity
This attribute contains a list of key-words that indicate certain properties that are relevant for content interactivity.
The table below lists the available key-words and their definition:

	Key word
	Description

	No
	The content does not allow any interactivity

	Yes
	The content allows interactivity


Editor’s Note: Additional code points are expected to be added. NBs are invited to add to provide input.
Update Annex B
(normative)
MPD schema

The schema of the MPD for this edition of the standard is provided below. 

	<?xml version="1.0" encoding="UTF-8"?>
<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="urn:mpeg:dash:schema:mpd:2011">

  <xs:import namespace="http://www.w3.org/1999/xlink" schemaLocation="xlink.xsd"/>

  <xs:annotation>
    <xs:appinfo>Media Presentation Description</xs:appinfo>
    <xs:documentation xml:lang="en">
      This Schema defines the Media Presentation Description for MPEG-DASH.
    </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 name="EssentialProperty" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="SupplementalProperty" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="UTCTiming" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="id" type="xs:string"/>
    <xs:attribute name="profiles" type="xs:string" use="required"/>
    <xs:attribute name="type" type="PresentationType" default="static"/>
    <xs:attribute name="availabilityStartTime" type="xs:dateTime"/>
    <xs:attribute name="availabilityEndTime" type="xs:dateTime"/>
    <xs:attribute name="publishTime" type="xs:dateTime"/>
    <xs:attribute name="mediaPresentationDuration" type="xs:duration"/>
    <xs:attribute name="minimumUpdatePeriod" type="xs:duration"/>
    <xs:attribute name="minBufferTime" type="xs:duration" use="required"/>
    <xs:attribute name="timeShiftBufferDepth" type="xs:duration"/>
    <xs:attribute name="suggestedPresentationDelay" type="xs:duration"/>
    <xs:attribute name="maxSegmentDuration" type="xs:duration"/>
    <xs:attribute name="maxSubsegmentDuration" type="xs:duration"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Presentation Type enumeration -->
  <xs:simpleType name="PresentationType">
    <xs:restriction base="xs:string">
      <xs:enumeration value="static"/>
      <xs:enumeration value="dynamic"/>
    </xs:restriction>
  </xs:simpleType>

  <!-- Period -->
  <xs:complexType name="PeriodType">
    <xs:sequence>
      <xs:element name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="SegmentBase" type="SegmentBaseType" minOccurs="0"/>
      <xs:element name="SegmentList" type="SegmentListType" minOccurs="0"/>
      <xs:element name="SegmentTemplate" type="SegmentTemplateType" minOccurs="0"/>
      <xs:element name="AssetIdentifier" type="DescriptorType" minOccurs="0"/>
      <xs:element name="EventStream" type="EventStreamType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="AdaptationSet" type="AdaptationSetType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="Subset" type="SubsetType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="SupplementalProperty" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="EmptyAdaptationSet" type="AdaptationSetType" minOccurs="0"

  <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute ref="xlink:href"/>
    <xs:attribute ref="xlink:actuate" default="onRequest"/>
    <xs:attribute name="id" type="xs:string"/>
    <xs:attribute name="start" type="xs:duration"/>
    <xs:attribute name="duration" type="xs:duration"/>
    <xs:attribute name="bitstreamSwitching" type="xs:boolean" default="false"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Event Stream -->
  <xs:complexType name="EventStreamType">
    <xs:sequence>
      <xs:element name="Event" type="EventType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>      
    </xs:sequence>
    <xs:attribute ref="xlink:href"/>
    <xs:attribute ref="xlink:actuate" default="onRequest"/>
    <xs:attribute name="schemeIdUri" type="xs:anyURI" use="required"/>
    <xs:attribute name="value" type="xs:string"/>
    <xs:attribute name="timescale" type="xs:unsignedInt"/>
  </xs:complexType>

  
  <!-- Event  -->
  <xs:complexType name="EventType">
    <xs:sequence>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
      <xs:attribute name="presentationTime" type="xs:unsignedLong" default="0"/>
      <xs:attribute name="duration" type="xs:unsignedLong"/>
      <xs:attribute name="id" type="xs:unsignedInt"/>

      <xs:attribute name="messageData" type="xs:string"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Adaptation Set -->
  <xs:complexType name="AdaptationSetType">
    <xs:complexContent>
      <xs:extension base="RepresentationBaseType">
        <xs:sequence>
          <xs:element name="Accessibility" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
          <xs:element name="Role" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
          <xs:element name="Rating" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
          <xs:element name="Viewpoint" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
          <xs:element name="ContentComponent" type="ContentComponentType" minOccurs="0" maxOccurs="unbounded"/>
          <xs:element name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"/>
          <xs:element name="SegmentBase" type="SegmentBaseType" minOccurs="0"/>
          <xs:element name="SegmentList" type="SegmentListType" minOccurs="0"/>
          <xs:element name="SegmentTemplate" type="SegmentTemplateType" minOccurs="0"/>
          <xs:element name="Representation" type="RepresentationType" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute ref="xlink:href"/>
        <xs:attribute ref="xlink:actuate" default="onRequest"/>
        <xs:attribute name="id" type="xs:unsignedInt"/>
        <xs:attribute name="group" type="xs:unsignedInt"/>
        <xs:attribute name="lang" type="xs:language"/>
        <xs:attribute name="contentType" type="xs:string"/>
        <xs:attribute name="par" type="RatioType"/>
        <xs:attribute name="minBandwidth" type="xs:unsignedInt"/>
        <xs:attribute name="maxBandwidth" type="xs:unsignedInt"/>
        <xs:attribute name="minWidth" type="xs:unsignedInt"/>
        <xs:attribute name="maxWidth" type="xs:unsignedInt"/>
        <xs:attribute name="minHeight" type="xs:unsignedInt"/>
        <xs:attribute name="maxHeight" type="xs:unsignedInt"/>
        <xs:attribute name="minFrameRate" type="FrameRateType"/>
        <xs:attribute name="maxFrameRate" type="FrameRateType"/>
        <xs:attribute name="segmentAlignment" type="ConditionalUintType" default="false"/>
        <xs:attribute name="subsegmentAlignment" type="ConditionalUintType" default="false"/>
        <xs:attribute name="subsegmentStartsWithSAP" type="SAPType" default="0"/>
        <xs:attribute name="bitstreamSwitching" type="xs:boolean"/>
      </xs:extension>
    </xs:complexContent>
  </xs:complexType>

  <!-- Ratio Type for sar and par -->
  <xs:simpleType name="RatioType">
    <xs:restriction base="xs:string">
      <xs:pattern value="[0-9]*:[0-9]*"/>
    </xs:restriction>
  </xs:simpleType>   
  
  <!-- Type for Frame Rate -->
  <xs:simpleType name="FrameRateType">
    <xs:restriction base="xs:string">
      <xs:pattern value="[0-9]*[0-9](/[0-9]*[0-9])?"/>
    </xs:restriction>
  </xs:simpleType>
 

  <!-- Conditional Unsigned Integer (unsignedInt or boolean) -->
  <xs:simpleType name="ConditionalUintType">
    <xs:union memberTypes="xs:unsignedInt xs:boolean"/>
  </xs:simpleType>

  <!-- Content Component -->
  <xs:complexType name="ContentComponentType">
    <xs:sequence>
      <xs:element name="Accessibility" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="Role" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="Rating" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="Viewpoint" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="id" type="xs:unsignedInt"/>
    <xs:attribute name="lang" type="xs:language"/>
    <xs:attribute name="contentType" type="xs:string"/>
    <xs:attribute name="par" type="RatioType"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Representation -->
  <xs:complexType name="RepresentationType">
    <xs:complexContent>
      <xs:extension base="RepresentationBaseType">
        <xs:sequence>
          <xs:element name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"/>
          <xs:element name="SubRepresentation" type="SubRepresentationType" minOccurs="0" maxOccurs="unbounded"/>
          <xs:element name="SegmentBase" type="SegmentBaseType" minOccurs="0"/>
          <xs:element name="SegmentList" type="SegmentListType" minOccurs="0"/>
          <xs:element name="SegmentTemplate" type="SegmentTemplateType" minOccurs="0"/>
        </xs:sequence>
        <xs:attribute name="id" type="StringNoWhitespaceType" use="required"/>
        <xs:attribute name="bandwidth" type="xs:unsignedInt" use="required"/>
        <xs:attribute name="qualityRanking" type="xs:unsignedInt"/>
        <xs:attribute name="dependencyId" type="StringVectorType"/>
        <xs:attribute name="mediaStreamStructureId" type="StringVectorType"/>
      </xs:extension>
    </xs:complexContent>
  </xs:complexType>
  
  <!-- String without white spaces -->
  <xs:simpleType name="StringNoWhitespaceType">
    <xs:restriction base="xs:string">
      <xs:pattern value="[^\r\n\t \p{Z}]*"/>
    </xs:restriction>
  </xs:simpleType>
  

  <!-- SubRepresentation -->
  <xs:complexType name="SubRepresentationType">
    <xs:complexContent>
      <xs:extension base="RepresentationBaseType">
        <xs:attribute name="level" type="xs:unsignedInt"/>
        <xs:attribute name="dependencyLevel" type="UIntVectorType"/>
        <xs:attribute name="bandwidth" type="xs:unsignedInt"/>
        <xs:attribute name="contentComponent" type="StringVectorType"/>
      </xs:extension>
    </xs:complexContent>
  </xs:complexType>

  <!-- Representation base (common attributes and elements) -->
  <xs:complexType name="RepresentationBaseType">
    <xs:sequence>
      <xs:element name="FramePacking" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="AudioChannelConfiguration" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="ContentProtection" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="EssentialProperty" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="SupplementalProperty" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="InbandEventStream" type="EventStreamType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="Switching" type="SwitchingType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:element name="RandomAccess" type="RandomAccessType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="profiles" type="xs:string"/>
    <xs:attribute name="width" type="xs:unsignedInt"/>
    <xs:attribute name="height" type="xs:unsignedInt"/>
    <xs:attribute name="sar" type="RatioType"/>
    <xs:attribute name="frameRate" type="FrameRateType"/>
    <xs:attribute name="audioSamplingRate" type="xs:string"/>
    <xs:attribute name="mimeType" type="xs:string"/>
    <xs:attribute name="segmentProfiles" type="xs:string"/>
    <xs:attribute name="codecs" type="xs:string"/>
    <xs:attribute name="maximumSAPPeriod" type="xs:double"/>
    <xs:attribute name="startWithSAP" type="SAPType"/>
    <xs:attribute name="maxPlayoutRate" type="xs:double"/>
    <xs:attribute name="codingDependency" type="xs:boolean"/>
    <xs:attribute name="scanType" type="VideoScanType"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>
  
  <!-- Stream Access Point type enumeration -->
  <xs:simpleType name="SAPType">
    <xs:restriction base="xs:unsignedInt">
      <xs:minInclusive value="0"/>
      <xs:maxInclusive value="6"/>
    </xs:restriction>
  </xs:simpleType>

  <!-- Video Scan type enumeration -->
  <xs:simpleType name="VideoScanType">
    <xs:restriction base="xs:string">
      <xs:enumeration value="progressive"/>
      <xs:enumeration value="interlaced"/>
      <xs:enumeration value="unknown"/>
    </xs:restriction>
  </xs:simpleType>

  <!-- Subset  -->
  <xs:complexType name="SubsetType">
    <xs:attribute name="contains" type="UIntVectorType" use="required"/>
    <xs:attribute name="id" type="xs:string"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>
  <!-- Switching  -->
  <xs:complexType name="SwitchingType">
    <xs:attribute name="interval" type="xs:unsignedInt" use="required"/>
    <xs:attribute name="type" type="SwitchingTypeType"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!—Switching Type type enumeration -->
  <xs:simpleType name="SwitchingTypeType">
    <xs:restriction base="xs:string">
      <xs:enumeration value="media"/>
      <xs:enumeration value="bitstream"/>
    </xs:restriction>
  </xs:simpleType>

 <!-- Random Access  -->
  <xs:complexType name="RandomAccessType">
    <xs:attribute name="interval" type="xs:unsignedInt" use="required"/>
    <xs:attribute name="type" type="RandomAccessTypeType"/>

    <xs:attribute name="minBufferTime" type="xs:duration"/>
    <xs:attribute name="bandwidth" type="xs:unsignedInt"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Random Access Type type enumeration -->
  <xs:simpleType name="SwitchingTypeType">
    <xs:restriction base="xs:string">
      <xs:enumeration value="closed"/>
      <xs:enumeration value="open"/>
    </xs:restriction>
  </xs:simpleType>

  <!-- Segment information base -->
  <xs:complexType name="SegmentBaseType">
    <xs:sequence>
      <xs:element name="Initialization" type="URLType" minOccurs="0"/>
      <xs:element name="RepresentationIndex" type="URLType" minOccurs="0"/>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="timescale" type="xs:unsignedInt"/>
    <xs:attribute name="presentationTimeOffset" type="xs:unsignedLong"/>
    <xs:attribute name="presentationDuration" type="xs:unsignedLong"/>
    <xs:attribute name="indexRange" type="xs:string"/>
    <xs:attribute name="indexRangeExact" type="xs:boolean" default="false"/>
    <xs:attribute name="availabilityTimeOffset" type="xs:double"/>
    <xs:attribute name="availabilityTimeComplete" type="xs:boolean"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Multiple Segment information base -->
  <xs:complexType name="MultipleSegmentBaseType">
    <xs:complexContent>
      <xs:extension base="SegmentBaseType">
        <xs:sequence>
          <xs:element name="SegmentTimeline" type="SegmentTimelineType" minOccurs="0"/>
          <xs:element name="BitstreamSwitching" type="URLType" minOccurs="0"/>
        </xs:sequence>
        <xs:attribute name="duration" type="xs:unsignedInt"/>
        <xs:attribute name="startNumber" type="xs:unsignedInt"/>
      </xs:extension>
    </xs:complexContent>
  </xs:complexType>

  <!-- Segment Info item URL/range -->
  <xs:complexType name="URLType">
    <xs:sequence>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="sourceURL" type="xs:anyURI"/>
    <xs:attribute name="range" type="xs:string"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Segment List -->
  <xs:complexType name="SegmentListType">
    <xs:complexContent>
      <xs:extension base="MultipleSegmentBaseType">
        <xs:sequence>
          <xs:element name="SegmentURL" type="SegmentURLType" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute ref="xlink:href"/>
        <xs:attribute ref="xlink:actuate" default="onRequest"/>
      </xs:extension>
    </xs:complexContent>
  </xs:complexType>

  <!-- Segment URL  -->
  <xs:complexType name="SegmentURLType">
    <xs:sequence>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="media" type="xs:anyURI"/>
    <xs:attribute name="mediaRange" type="xs:string"/>
    <xs:attribute name="index" type="xs:anyURI"/>
    <xs:attribute name="indexRange" type="xs:string"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Segment Template -->
  <xs:complexType name="SegmentTemplateType">
    <xs:complexContent>
      <xs:extension base="MultipleSegmentBaseType">
        <xs:attribute name="media" type="xs:string"/>
        <xs:attribute name="index" type="xs:string"/>
        <xs:attribute name="initialization" type="xs:string"/>
        <xs:attribute name="bitstreamSwitching" type="xs:string"/>
      </xs:extension>
    </xs:complexContent>
  </xs:complexType>

  <!-- Segment Timeline -->
  <xs:complexType name="SegmentTimelineType">
    <xs:sequence>
      <xs:element name="S" minOccurs="1" maxOccurs="unbounded">
        <xs:complexType>
          <xs:attribute name="t" type="xs:unsignedLong"/>
          <xs:attribute name="n" type="xs:unsignedLong" use="optional"/>
          <xs:attribute name="d" type="xs:unsignedLong" use="required"/>
          <xs:attribute name="r" type="xs:integer" use="optional" default="0"/>
          <xs:anyAttribute namespace="##other" processContents="lax"/>
        </xs:complexType>
      </xs:element>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Whitespace-separated list of strings -->
  <xs:simpleType name="StringVectorType">
    <xs:list itemType="xs:string"/>
  </xs:simpleType>

  <!-- Whitespace-separated list of unsigned integers -->
  <xs:simpleType name="UIntVectorType">
    <xs:list itemType="xs:unsignedInt"/>
  </xs:simpleType>

  <!-- Base URL -->
  <xs:complexType name="BaseURLType">
    <xs:simpleContent>
      <xs:extension base="xs:anyURI">
        <xs:attribute name="serviceLocation" type="xs:string"/>
        <xs:attribute name="byteRange" type="xs:string"/>
        <xs:attribute name="availabilityTimeOffset" type="xs:double"/>
        <xs:attribute name="availabilityTimeComplete" type="xs:boolean"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
      </xs:extension>
    </xs:simpleContent>
  </xs:complexType>

  <!-- Program Information -->
  <xs:complexType name="ProgramInformationType">
    <xs:sequence>
      <xs:element name="Title" type="xs:string" minOccurs="0"/>
      <xs:element name="Source" type="xs:string" minOccurs="0"/>
      <xs:element name="Copyright" type="xs:string" minOccurs="0"/>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="lang" type="xs:language"/>
    <xs:attribute name="moreInformationURL" type="xs:anyURI"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Descriptor -->
  <xs:complexType name="DescriptorType">
    <xs:sequence>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="schemeIdUri" type="xs:anyURI" use="required"/>
    <xs:attribute name="value" type="xs:string"/>
    <xs:attribute name="id" type="xs:string"/>    
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Metrics -->
  <xs:complexType name="MetricsType">
    <xs:sequence>
      <xs:element name="Reporting" type="DescriptorType" maxOccurs="unbounded"/>
      <xs:element name="Range" type="RangeType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="metrics" type="xs:string" use="required"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

  <!-- Metrics Range -->
  <xs:complexType name="RangeType">
    <xs:attribute name="starttime" type="xs:duration"/>
    <xs:attribute name="duration" type="xs:duration"/>
  </xs:complexType>

</xs:schema>
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