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1 Introduction
The issue of controlling the DASH client playback, to enforce certain playback patterns for the selected content, has been discussed as part of the Study Item on enhanced DASH. The Work Item on enhanced DASH [1] summarizes the findings of the study item and sets the objectives for the work in Release 13 as follows:

Support for consistent playout behaviour of specific content with metadata support and dedicated client behaviour including authentication, authorization and session control.
In this contribution, we address parts of this objective by proposing metadata to mark content to which consumption rules apply and to provide those rules. The actual mechanisms, which ensure that the playback rules are followed by the DASH clients, are not discussed in this contribution and will be subject of future contributions on this topic. 
2 Signaling Playback Rules
2.1 Description

The signaling of playback rules that apply to a Media Presentation is based on identified playback restrictions and playback dependencies. Playback restrictions indicate if a certain part of the content can be skipped and/or if trick mode operations are allowed, with some time constraints (e.g. immediately, after certain time, or after a certain number of playbacks and for a certain period of time). The playback dependencies indicate that certain parts of the content can only be accessed after other parts of the content have been played back. The content that needs to be played back is denoted as Essential Content, and the content that is only accessible after playback of the Essential Content is called Dependent Content. 
The essential or dependent content can be (all segments in) a Period, (all segments in) an Adaptation Set, (all segments in) a Representation, or one or more segments in a Representation. The essential content and dependent content may be in the same or different period. They are described by an element ContentRange with attribute @dependency equal to “dependent” and “essential” respectively in MPD.
2.2 MPD Signaling
In order to do the introduce the signaling of the playback rules in the MPD, we recur to the new tools that were introduced in the MPEG DASH 2nd Edition, namely the capability to signal essential capabilities using the EssentialProperty descriptor.

The playback rules are signaled in the MPD as follows:

· The EssentialProperty@id is set to urn:3gpp:dash:playbackcontrol

· The EssentialProperty@schemeIdUri is set to the scheme identifier specific to the required playback control method, which are not discussed in this contribution
The EssentialProperty contains the following information in the playbackcontrol namespace:

	<?xml version="1.0"?>
<xs:schema targetNamespace="urn:3gpp:dash:schema:playbackcontrol:2015"


attributeFromDefault="unqualified"

elementFromDefault="qualified"


xmlns:xs="http://www.w3.org/2011/XMLSchema"


xmlns="urn:3gpp:dash:schema:playbackcontrol:2015">

  <xs:element name="PlaybackRules">
    <xs:complexType>          
      <xs:sequence>
        <xs:element name="ContentRange" type=”ContentRangeType” minOccurs=”0”>
        <xs:element name="Operation" type=”OperationType” >
      </xs:sequence>
      <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
  </xs:element>
  <!—OperationType definition  -->
  <xs:complexType name="OperationType">
    <xs:attribute name="type" type="OperationEnum" use="required"/>

    <xs:attribute name="allowed" type="xs:boolean" use="required"/>
    <xs:attribute name="minPlaybackDuration" type="xs:duration"/>
    <xs:attribute name="minPlaybackTimes" type="xs:unsignedInt"/>

    <xs:attribute name="grantDuration" type="xs:duration"/> 
  </xs:complexType>


  <!-- ContentRangeType definition -->
  <xs:complexType name="ContentRangeType">
    <xs:sequence>
      <xs:element name="Range” minOccurs="0" maxOccurs="unbounded">
        <xs:complexType>
          <xs:attribute name="startNum" type="xs:unsignedInt" use="required"/>
          <xs:attribute name="length" type="xs:unsignedInt" default=1/> 
        </xs:complexType>
      </xs:element>
      <xs:element name="SegNumList" minOccurs="0" maxOccurs="unbounded" >
        <xs:simpleType>
          <xs:list itemType="xs:unsignedInt "/>
        </xs:simpleType>
      </xs:element>
    </xs:sequence>
    
    <xs:attribute name="dependency” use="required">
      <xs:simpleType>
        <xs:restriction base=”xs:string”>
          <enumeration value="dependent"/>
          <enumeration value="essential"/>
        </xs:restriction>
      </xs:simpleType>
    </xs:attribute> 
     
    <xs:attribute name="Period” type=" xs:string" use="required"/>
    <xs:attribute name="AdaptationSet” type=" xs:unsignedInt" use="optional"/>
    <xs:attribute name="Representation” type="StringNoWhitespaceType" use="optional"/>
  </xs:complexType>

</xs:schema>


3 Proposal
We propose to take the MPD signaling mechanism as defined in section 2 as the starting point for signaling the playback constraints for the content of a Media Presentation.
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