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1 Introduction

An HTTP streaming presentation consists of one or more representations. The usage of representations allows the client and user to select the appropriate subset of the content according to the user’s preferences and current connection characteristics. A representation is a subset of media tracks of the presentation content. A representation shall not contain tracks that constitute alternatives to each other as that would cause unnecessary redundancies.
A representation is independently accessible as a set of segments. Each segment is addressed via a unique URL. A segment may contain one or more movie fragments, where a movie fragment is a “moof” and “mdat” box pair.
The segments of a representation may be indexed using increment indices or time indices. In the former case, each segment is assigned an integer index start from 1 for the first segment and incrementing by one for each succeeding segment. For the case of time indices, each segment may be indexed with a time index that indicates a point of time that corresponds to the presentation time of media samples in the beginning of the segment.

It is highly recommended that segments of a specific representation should have an approximately constant duration, of which the average duration is signaled to the client in the Multimedia Presentation Description. This facilitates the switching between different representations as well as the seeking inside one representation as the client will be immediately able to locate the segment that contains the media samples with the requested presentation time. Once inside the segment, the client is able to locate the exact media samples by inspecting the “mfra” box. 
More challenges arise, if the content preparation does not maintain approximately constant segment durations. In this contribution, we propose a solution to enable seeking and switching between representations for the case where the segment duration is not constant or is very large.

The following figure depicts the challenges with non-constant segment durations.
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2 Fragmented Time Indexing
The basis for the HTTP streaming solution has been the usage of fragmented data and metadata. This is reflected by the choice of the usage of movie fragments. The fragmentation has several benefits. It allows for fast start-up as no large indexing files need to be pre-downloaded before play-out can start. Also through the fragmentation of media data, the client is not forced to download large pieces of data, when it only needs to access a portion of it. 
Progressive download relies on the download of a “moov” box which describes all samples in the content. Although progressive download may be used with byte range requests to fetch only sub-sets of the data, it remains a special option of the usage of HTTP and it still requires the download of the index metadata. 

In case the segment durations are not constant across a single representation, there is need for time indexing to assist the client during switching and seeking operations. This information is only needed if the client needs to perform these operations and is otherwise not necessary. As such, it would be inefficient to deliver this information at the startup of the presentation session or without the client request. Furthermore, the information should be limited in size and should only cover a small interval of time that is of interest to the client.
3 Time Mapping Fragments 

In this contribution, we propose to resolve this through the fragmentation of time mapping information. Each fragment of time mapping information is of constant duration and would contain information about the current segments from all representations that contain media data that belongs to that interval. 

The following figure depicts the usage of time mapping fragments for seeking and switching between representations.
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The MPD carries a description of how to access the Time mapping fragments as well as the duration of those time mapping fragments. A new parameter is defined to index the Time Mapping Fragments and is used in the URL template to build the correct URL to access a desired Time Mapping Fragment. The Time Mapping Fragments are accessed only on need basis.

The Time Mapping Fragments are formatted in XML according to the following XML schema:

	<?xml version="1.0" encoding="utf-8"?>

<xs:schema targetNamespace="http://tempuri.org/XMLSchema.xsd"

    elementFormDefault="qualified"

    xmlns="http://tempuri.org/XMLSchema.xsd"

    xmlns:mstns="http://tempuri.org/XMLSchema.xsd"

    xmlns:xs="http://www.w3.org/2001/XMLSchema"

>

  <xs:complexType name="TimeMappingFragmentType">

    <xs:sequence>

      <xs:element name="RepresentationSegmentList" type="SegmentListType" minOccurs="1" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="IntervalStartTime" type="xs:dateTime" use="required"/>        

  </xs:complexType>

  <xs:complexType name="SegmentListType">

    <xs:sequence>

      <xs:element name="SegmentInformation" type="SegmentInformationType" minOccurs="1" maxOccurs="unbounded"/>

    </xs:sequence>

    <xs:attribute name="RepresentationId" type="xs:string" use="optional"/>

    <xs:attribute name="TrackID" type="xs:unsignedInt" use="optional"/>

  </xs:complexType>

  <xs:complexType name="SegmentInformationType">

    <xs:attribute name="SegmentId" type="xs:unsignedInt" use="required"/>    

    <xs:attribute name="StartTime" type="xs:dateTime" use="required"/>

    <xs:attribute name="EndTime" type="xs:dateTime" use="optional"/>

    <xs:attribute name="Offset" type="xs:unsignedLong" use="optional"/>

  </xs:complexType>

</xs:schema>


For each segment of a specific representation a set of information may be given. The presentation time boundaries are important for the client to be able to locate a specific playout time inside a segment. The offset of the fragment inside the segment may also be given, to enable very accurate access to the desired movie fragment, e.g. using byte ranges.
4 Proposal

We propose the following:
· Recommend strongly or even mandate that segment durations do not change across a single representation. Signal the necessary time values for segments inside the MPD.
· In case segment durations are allowed to change in a representation, adopt a solution that uses fragmented time mapping and where the fragments are stored separately from the MPD and only accessed on need-basis. The above proposed solution satisfies those requirements. Add the URL templates to address time mapping fragments.
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