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12.2.1

Introduction

A Media Presentation is a structured collection of data that is accessible to the HTTP-Streaming Client. The HTTP-Streaming client requests and downloads media data information to present the streaming service to the user. 

A Media Presentation is described in a Media Presentation Description (MPD) including any possible updates of the MPD. The MPD, including all attributes and elements, is specified in clause 12.2.5. 

A Media Presentation consists of 

· A sequence of one or more Periods.

· Each Period contains one or more Representations from the same media content.

· Each Representation consists of one or more Segments. 

· Segments contain media data and/or metadata to decode and present the included media content.

The Media Presentation has a time line that is defined by the concatenation of the timeline of each Period. 
The timeline in each Period is common to all Representations in a sense that the composition time of each sample in each Representation is accurately mapped to the media presentation timeline.

The Media Presentation may be of type OnDemand or Live. The MPD attribute type provides the type of the Media Presentation. 

If present, the MPD attribute availabilityStartTime gives the earliest time at which the Media Presentation is available at the server. 

If present, the MPD attribute availabilityEndTime gives the time after which the Media Presentation will no longer be available at the server.
If present, the MPD attribute mediaPresentationDuration describes the duration of the entire Media Presentation. If not present, the duration of the Media Presentation is unknown.
	End of Change 1


	Change 2


12.2.4.1
Definition

A Segment is defined as a unit that can be uniquely referenced by an http-URL included in the MPD, where an http-URL is defined as an <absolute-URI> according to RFC3986 [60], clause 4.3, with a fixed scheme of “http://” or https://, possibly restricted by a byte range if the range attribute is provided. The byte range is expressed as a Ranges-specifier as defined in RFC2616 [17], section 14.35.1 restricted to a single expression identifying a contiguous range of bytes.
The Initialisation Segment contains initialisation information for accessing the Representation. The Initialisation Segment shall not contain any media data.
A Media Segment contains media components that are either described within this Media Segment or described by the Initialisation Segment of this Representation. In addition, a Media Segment 

· is assigned a unique MPD URL Element.

· is explicitly or implicitly assigned a start time relative to the start of the Representation provided by the MPD. The client can therefore download the appropriate Segments in regular play-out mode or after seeking. The start time shall be drift-free between the time indicated in the MPD and internal clock of the Media Segments, i.e. the accuracy of the start time documented in the MPD relative to the internal clock does not depend on the position of the Segment in the Representation.

· provides random access information, namely whether this Representation can be randomly accessed within this Segment and if yes, how to randomly access the Media Presentation within this Segment, e.g. exact timing, byte position. There is no requirement that a Media Segment starts with a random access point (RAP), but it is possible to signal in the MPD that all Segments within a Representation start with a RAP. The first Media Segment of a Representation shall always start with a RAP.

· ´ when considered in conjunction with the information and structure of the MPD, contains sufficient information to time-accurately present each contained media component in the Representation without accessing any previous Media Segment in this Representation provided that the Media Segment contains a RAP. The time-accuracy enables seamlessly switching Representations and jointly presenting multiple Representations. 
· may contain information for randomly accessing subsets of the Segment by using partial HTTP GET requests.
· if it is the first media segment in a Representation has assigned composition time reference of 0, i.e. the first sample of each media component in the media segment is assigned presentation time equal to the Period start time, possible with some constant offset, unless internal means in the media segment delay the presentation of the first sample of the media component. For none of the media components any sample shall have presentation time smaller than 0.
	End of Change 2


	Change 3


12.2.5.2
Media Presentation Description Attributes and Elements
The MPD contains attributes and elements as presented in Table 12.2.

Table 12.2 Semantics of Media Presentation Description (M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory) 

	Element or Attribute Name
	Type (Attribute or Element)
	Cardinality
	Optionality
	Description

	MPD
	E
	1
	M
	The root element that carries the Media Presentation Description for a Media Presentation. 

	
	type
	A
	
	OD

default: OnDemand
	“OnDemand” or “Live”.
Indicates the type of the Media Presentation. Currently, on-demand and live types are defined. If not present, the type of the presentation shall be inferred as OnDemand.

	
	availabilityStartTime
	A
	
	CM

Must be present for type=”Live”
	Gives the availability time (in UTC format) of the start of the first Period of the Media Presentation. 


	
	availabilityEndTime
	A
	
	O
	Gives the availability end time (in UTC format). After this time, the Media Presentation described in this MPD is no longer accessible. When not present, the value is unknown.

	
	mediaPresentationDuration
	A
	
	O


	Specifies the duration of the entire Media Presentation. If the attribute is not present, the duration of the Media Presentation is unknown.

	
	minimumUpdatePeriodMPD
	A
	
	O
	Provides the minimum period the MPD is updated on the server. If not present the minimum update period is unknown.

	
	minBufferTime
	A
	
	M

	Provides the minimum amount of initially buffered media that is needed to ensure smooth playout provided that each Representation is delivered at or above the value of its bandwidth attribute.

	
	timeShiftBufferDepth
	A
	
	O


	Indicates the duration of the time shifting buffer that is available for a live presentation. When not present, the value is unknown. If present for on-demand services, this attribute shall be ignored by the client.

	
	baseURL
	A
	
	O
	Base URL on MPD level

	
	ProgramInformation
	E
	0,1
	O
	Provides descriptive information about the program

	
	
	moreInformationURL
	A
	
	O
	This attribute contains an absolute URL which provides more information about the Media Presentation

	
	
	Title
	E
	0,1
	O
	May be used to provide a title for the Media Presentation

	
	
	Source
	E
	0,1
	O
	May be used to provide information about the original source (for example content provider) of the Media Presentation.

	
	
	Copyright
	E
	0,1
	O
	May be used to provide a copyright statement for the Media Presentation.

	
	Period
	E
	1…N
	M
	Provides the information of a Period

	
	
	start
	A
	
	M
	Provides the accurate start time of the Period relative to the value of the attribute availabilityStart time of the Media Presentation. 

	
	
	segmentAlignmentFlag
	A
	
	O

Default: false
	When True, indicates that  
for the media segments at the identical position in a Representation the composition time reference is identical for all Representations.

	
	
	bitstreamSwitchingFlag
	A
	
	O

Default: false
	When True, indicates that the result of the splicing on a bitstream level of any two time-sequential Media Segments within a Period from any two different Representations containing the same media types complies to the Media Segment format.

	
	
	SegmentInfoDefault
	E
	0,1
	O
	Provides default Segment information about Segment durations and, optionally, URL construction.

	
	
	
	duration
	A
	
	O
	Default duration of Media Segments

	
	
	
	baseURL
	A
	
	O
	Base URL on Period level

	
	
	
	sourceUrlTemplatePeriod
	A
	
	O
	The source string providing the URL template on period level.

	
	
	Representation
	E
	1..N
	M
	This element contains a description of a Representation.

	
	
	
	bandwidth
	A
	
	M
	The minimum bandwidth of a hypothetical constant bitrate channel in bits per second (bps) over which the representation can be delivered such that a client, after buffering for exactly minBufferTime can be assured of having enough data for continuous playout. 

	
	
	
	width
	A
	
	O
	Specifies the horizontal resolution of the video media type in an alternative Representation, counted in pixels. 

	
	
	
	height
	A
	
	O
	Specifies the vertical resolution of the video media type in an alternative Representation, counted in pixels.

	
	
	
	lang
	A
	
	O
	Declares the language code(s) for this Representation according to RFC 5646 [106]. 

Note, multiple language codes may be declared when e.g. the audio and the sub-title are of different languages.

	
	
	
	mimeType
	A
	
	M
	Gives the MIME type of the Initialisation Segment, if present; if the Initialisation Segment is not present it provides the MIME type of the first Media Segment. 

Where applicable, this MIME type includes the codec parameters for all media types. The codec parameters also include the profile and level information where applicable.
For 3GP files, the MIME type is provided according to RFC 4281 [107].

	
	
	
	group
	A
	
	OD

Default: 0
	Specifies the group to which this Representation is assigned. 

	
	
	
	startWithRAP
	A
	
	OD

Default: False
	When True, indicates that all Segments in the Representation start with a random access point

	
	
	
	qualityRanking
	A
	
	O


	Provides a quality ranking of the Representation relative to other Representations in the Period. Lower values represent higher quality content. If not present then the ranking is undefined.

	
	
	
	ContentProtection
	E
	0, 1
	O
	This element provides information about the use of content protection for the segments of this representation.
When not present the content is not encrypted or DRM protected.

	
	
	
	
	SchemeInformation
	E
	0,1
	O
	This element gives the information about the used content protection scheme. The element can be extended to provide more scheme specific information.

	
	
	
	
	schemeIdUri
	A
	
	O
	Provides an absolute URL to identify the scheme. The definition of this element is specific to the scheme employed for content protection.

	
	
	
	TrickMode
	E
	0, 1
	O
	Provides the information for trick mode. It also indicates that the Representation may be used as a trick mode Representation.

	
	
	
	
	alternatePlayoutRate
	A
	
	O
	Specifies the maximum playout rate as a multiple of the regular playout rate, which this Representation supports with the same decoder profile and level requirements as the normal playout rate.

	
	
	
	SegmentInfo
	E
	1
	
	Provides Segment access information.

	
	
	
	
	duration
	A
	
	CM

Must be present in case duration is not present on period level and the Representation contains more than one Media Segment.
	If present, gives the constant approximate segment duration. The attribute must be present in case duration is not present on Period level and the Representation contains more than one Media Segment. If the Representation contains more only one Media Segment, then this attribute may not be present.
All Segments within this SegmentInfo element have the same duration unless it is the last Segment within the Period, which could be significantly shorter.

	
	
	
	
	baseURL
	A
	
	O
	Base URL on Representation level

	
	
	
	
	InitialisationSegmentURL
	E
	0, 1
	O
	This element references the Initialisation Segment. If not present each Media Segment is self-contained.

	
	
	
	
	
	sourceURL
	A
	
	M
	The source string providing the URL

	
	
	
	
	
	range
	A
	
	O
	The byte range restricting the above URL. If not present, the resources referenced in the sourceURL are unrestricted. The format of the string shall comply with the format as specified in section 12.2.4.1.

	
	
	
	
	UrlTemplate
	E
	0, 1
	CM

Must be present if the Url element is not present.
	The presence of this element specifies that a template construction process for Media Segments is applied. The element includes attributes to generate a Segment list for the Representation associated with this element.

	
	
	
	
	
	sourceURL
	A
	
	O
	The source string providing the template.
This attribute and the id attribute are mutually exclusive.

	
	
	
	
	
	id
	A
	
	CM 
Must be present if the sourceUrlTemplatePeriod attribute is present
	An attribute containing a unique ID for this specific Representation within the Period.
This attribute and the sourceURL attribute are mutually exclusive.

	
	
	
	
	
	startIndex
	A
	
	OD

default: 1
	The index of the first accessible Media Segment in this Representation. In case of on-demand services or in case the first Media Segment of the Representation is accessible, then this value shall not be present or shall be set to 1.

	
	
	
	
	
	endIndex
	A
	
	O
	The index of the last accessible Media Segment in this Representation. If not present the endIndex is unknown.

	
	
	
	
	Url
	E
	0 …N
	CM

Must be present if the UrlTemplate element is not present.
	Provides a set of explicit URL(s) for Segments. 

Note: The URL element may contain a byte range.

	
	
	
	
	
	sourceURL
	A
	
	M
	The source string providing the URL

	
	
	
	
	
	range
	A
	
	O
	The byte range restricting the above URL. If not present, the resources referenced in the sourceURL are unrestricted. The format of the string shall comply with the format as specified in section 12.2.4.1


	End of Change 3
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12.4.4
Segments in Representations
The following applies for segments being used in Representations: 

· If an Edit list box is supplied in the Initialization Segment, then in the first media segment either the ‘tfad’ of the first fragment or the ‘sidx’ or a combination of the two shall be used to provide the functionally equivalent operation in terms of placing the tracks into the media presentation timeline. Any other ‘tfad’ or ‘sidx’ shall absorb the operations of the ‘edit’ list.
· If the segmentAlignmentFlag is set to true, then for any of the tracks across all Representations that do not align at the start of a new segment position, accurate placement of the track either absolute in the media presentation time or at least relative to all other tracks in all Representations shall be provided. Note that accurate placement in the media presentation timeline might not be achieved if the ‘sidx’ is not present.
· If the segmentAlignmentFlag is set to false, then at least one ‘sidx’ shall be present in each media segment. 
· In case ‘sidx’ and ‘tfad’ are present in a segment, the following should apply to ensure accurate placement of the first sample of each track in a fragment on the media presentation timeline: 

· For any track and fragment, for which the ‘decoding_time’ in the ‘sidx’ is provided or for which the ‘subsegment_duration’ is provided, the information in a possibly present ‘tfad’ for this track does not modify the decoding time. 
· For any fragment immediately following an ‘sidx’ and for any track, for which the ‘decoding_time’ is not provided in the ‘sidx’, the possibly present ‘tfad’ is applied to place the first sample of this track in this fragment into the media presentation time.
· For any fragment not immediately following an ‘sidx’ and for any track, for which the ‘segment_duration’ is not provided in the ‘sidx’, the possibly present ‘tfad’ is applied together with any ‘decoding_time’ of a documented track in this ‘sidx’, to place the first sample of this track in this fragment into the media presentation time.
	End of Change 4
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