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	Change 1


8.4.1
General

A Media Presentation is described in the MPD element that is contained in an MPD document formatted as defined in section 8.2.

A Media Presentation consists of 

· A sequence of one or more Periods described in 8.4.2.

· Each Period contains one or more Groups described in 8.4.3.3.

· Each Group contains one or more Representations from the same media content. Representations are described in 8.4.3.4.

· Each Representation consists of one or more Segments. Segment Information is introduced in 8.4.4. Segments contain media data and/or metadata to access, decode and present the included media content.

This MPD element provides descriptive information that enables a client to choose Representations. For doing so, it provides descriptions of the Representations that may also be deduced by inspecting this Representation if available partially or in its entirety to the client. However, actual playback of the Representations is not controlled by the MPD information. Playback is controlled by the media engine operating on the media data in the usual way.
The Media Presentation timeline is defined by the concatenation of the timeline of each Period.

NOTE
The playout procedure of the media may need to be adjusted at the end of the preceding Period to match the start time of the new Period as there may be small overlaps or gaps with a Representation at the end of the preceding Period.

The timeline in each Period is common to all Representations.
The summary of the semantics of the attributes and elements within an MPD element are provided in Table 1. The XML-syntax of the MPD element is provided in Table 3.
Table 0\IF >= 1 "A." 

SEQ Table 
2
: Semantics of MPD element
	Element or Attribute Name
	Use
	Description

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

	
	@profile
	O
	A space delimited list of Media Presentation profiles.

	
	@type
	OD

default: OnDemand
	“OnDemand” or “Live”.

Indicates the type of the Media Presentation. Currently, on-demand and live types are defined. 

	
	@availabilityStartTime
	CM

Must be present for type=”Live”
	For @type=“Live” this attribute shall be present. In this case it gives the anchor for the computation of the segment availability start time for any Segment in the Media Presentation.

For @type=“OnDemand” , if present, it gives the segment availability start time for all Segments referred to in this MPD. . If not present, all Segments described in the MPD shall be available.


	
	@availabilityEndTime
	O
	Gives the latest segment availability end time  for any segment in the Media Presentation. When not present, the value is unknown.

	
	@mediaPresentationDuration
	O


	If present, it specifies the duration of the entire Media Presentation. In this case the attribute MPD@minimumUpdatePeriodMPD shall not be present.

If the attribute is not present, the duration of the Media Presentation is unknown. In this case the attribute MPD@minimumUpdatePeriodMPD shall be present.

	
	@mediaDurationdDescribed
	O
	Specifies the duration of the Media Presentation that has been descried up to this MPD. 
The attribute shall not be present if @mediaPresentationDuration is present. 

	
	@minimumUpdatePeriodMPD
	O
	If this attribute is present, updates to the MPD are expected. The use of the value of this attribute is specified in section 8.5. In this case the attribute MPD@ediaPresentationDuration shall not be present
If not present the minimum update period is assumed to be infinite and the attribute MPD@mediaPresentationDuration shall be present. 

	
	@minBufferTime
	O


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

	
	@timeShiftBufferDepth
	O


	Indicates the duration of the time shifting buffer that is guaranteed to be available for a Media Presentation with type 'Live'. When not present, the value is unknown. This value of the attribute is undefined if the @type attribute is equal to ‘OnDemand’


	End of Change 1


	Change 2


8.4.4.3
Segment Information based on Derived SegmentInfo element

8.4.4.3.1
Overview

The Segment Information is described in a SegmentInfo element (or in an derived structure after application of the rules in XXX) and provides the following information:

· the presence or absence of Initialisation Segment information

· the HTTP-URL and byte range for each accessible Segment in each Representation, 

· all valid segment URLs declared by the containing MPD
· for live services, the segment availability start time and segment availability end time of each Segment relative to the PeriodStart time,

· the approximated media start time of a Media Segment in the media presentation timeline within the Period,

Any Segment URL, regardless whether provided explicitly or for example derived through Template-based Segment URL construction as defined in XXX may be relative or absolute. The resulting URLs shall be resolved with respect to a derived SegmentInfo.BaseURL element as defined in XXX. Furthermore, if a derived SegmentInfo.BaseURL element is present, then alternative base URL selection as defined in XXX shall be applied.
The derivation of Initialisation and Media Segment Information is provided in subsection 8.4.4.3.2 and 8.4.4.3.3, respectively. 

8.4.4.3.2
Initialisation Segment Information

Each Representation has assigned at most one Initialisation Segment. The Initialisation Segment is typically processed to initialise the media engines for enabling play-out of Media Segments of the containing Representation. 

The presence of an Initialisation Segment is indicated either 

· by the presence of the InitialisationSegmentURL element that contains the URL to the Initialisation Segment, possibly restricted by a byte range, 

· or, by the presence of UrlTemplate@sourceURL. In this case the Template-based Segment URL construction in XXX shall be applied with Index set to 0 to obtain the URL to the Initialisation Segment.

If no Initialisation Segment URL is present for a Representation then each Media Segment within the Representation shall be self-initialising.
Any Initialisation Segment shall be a valid segment.
For live services, the segment availability start time of the Initialisation Segment is the PeriodStart time and the segment availability end time of the Initialisation Segment is the largest segment availability end time of any Media Segment in this Representation. For segment availability for media segments refer to section 8.4.4.3.3.
8.4.4.3.3
Media Segment Information

Each Representation has assigned a list of consecutive Media Segments. Each entry in the list of a media segment has assigned the following parameters:

· A valid Media Segment URL, possibly restricted by a byte range

· the index of the Media Segment in the Representation

· the approximate presentation start time of the Media Segment in the Representation

· approximate presentation duration of the Media Segment 

The following information in the SegmentInfo element determines these parameters: UrlTemplate, Url and SegmentList elements as well as @duration and @startIndex attribute. The list of Media Segments shall contain at least one entry. Therefore, the derived SegmentInfo element shall contain exactly one of the following choices to determine the Media Segment URL and the Index of the Media Segment:

· one UrlTemplate element: In this case the Template-based Segment URL construction in XXX shall be applied with the Index of the Media Segment in the media segment list. The first index in the list is determined by the value of the SegmentInfo@startIndex attribute, if present, or is 1 in case this attribute is not present. 

· one or more Url elements: In this case the Url is directly assigned to the Media Segment URL. The first index in the list is determined by the value of the SegmentInfo@startIndex attribute, if present, or is 1 in case this attribute is not present. The last index is the sum of the first index and the number of list entries.
· one or more SegmentList elements that itself contains a list of Url elements for a consecutive list of  Media Segment URLs. The first index in the list is determined by the value of the SegmentList@startIndex attribute, if present, or is identical to SegmentInfo@startIndex in case this attribute is not present. The sequence of multiple SegmentList elements within a Representation shall result in Media Segment List with consecutive indices.
· none of the above: In this case the same procedure shall be followed as for a single Url element containing an empty @sourceURL attribute.
For the derivation of the approximate start time and duration of each Media Segment in the list of media segments, the index of the media segment the following information is used. 

· If @duration attribute is not present, then the Representation shall contain exactly one Media Segment. The start time is 0 and the duration is obtained as it would be the last Media Segment in the Representation (see below for more details).

· If @duration attribute is present, then the approximate start time of the Media Segment is determined as (Index-1) times the value of the duration of the attribute @duration. The duration of the Media Segment is determined as the value of the attribute @duration except for the duration of the last Media Segment  (see below for more details).

· To determine the duration of the last Media Segment of any Representation in a Period, the MPD shall include sufficient information to determine the duration of the containing Period. For example, the MPD@mediaPresentationDuration, or add Period@duration, or next Period@start may be present. 
The start time is relative to the start of the Representation provided by the MPD. The start time is approximate and does not reflect the exact media time. However, 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.

For live services, the segment availability start time of a Media Segment is the sum of the PeriodStart time and the start time of the Media Segment in the Representation. The segment availability end time of a Media Segment is the sum of the segment availability start time, the duration of the Media Segment and the value of the attribute MPD@timeShiftBufferDepth. 
The MPD shall include URL information for all segments with an availability start time less than the derived end of the presentation,  i.e. the end time of the Media Presentation if MPD@mediaPresentationDuration is present, or the sum of the value of MPD@availabilityStartTime and the value of MPD@mediaDurationDescribed if @mediaDurationDescribed is present, or the sum of the latest time at which this version of the MPD is available on the server and the value of MPD@minimumUpdatePeriodMPD if neither MPD@mediaPresentationDuration nor @mediaDurationDescribed is present.
	.End of Change 2
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8.5
MPD Timing and Updates
8.5.1
General
If the MPD@type is set to 'Live', the MPD may be updated during the Media Presentation. 
When the MPD is updated any Representation with the same @id and within the same Period as a Representation appearing in the previous MPD shall provide functionally equivalent attributes and elements, and shall provide functionally identical segments with the same indices in the corresponding Representation in the new MPD.
If the attribute MPD@minimumUpdatePeriodMPD is present, updates to the MPD are expected.  In this case, MPD@minimumUpdatePeriodMPD provides a minimum duration of the time window for which the segment information within this version of the MPD will remain correct after the MPD has been updated.
If the attribute MPD@minimumUpdatePeriodMPD is not present, no more updates to the MPD are expected and the attribute MPD@mediaPresentationDuration shall be present. 
If the attribute MPD@mediaDurationDescribed is not present and the attribute MPD@minimumUpdatePeriodMPD is present, let Texp(i) be the sum of the value of MPD@minimumUpdatePeriodMPD and the wall-clock time at which the i-th version of the MPD is updated (and replaced with the (i+1)-th version). If the attribute MPD@mediaDurationDescribed is present, let Texp(i) be the sum of the value of MPD@availabilityStartTime and the value of MPD@mediaDurationDescribed. If the attribute MPD@minimumUpdatePeriodMPD is not present let Texp(i) be the end of the Media Presentation, i.e. the sum of the value of the MPD@availabilityStartTime and the value of MPD@mediaPresentationDuration.
The i-th MPD shall remain valid until Texp(i) in the following sense:

· all Segments with availability start time less than Texp(i) shall be available at their availability start times at the location advertised in the i-th MPD.

· all Representations have a segment with an availability start time, Tavail, which is less than Texp(i) and with duration not less than (Texp(i) - Tavail). The actual duration of this segment is not known until this segment or the updated MPD is fetched and may be less than the normal segment duration if it is the last Segment in the Period.

Note

· The clients may not know Texp(i) unless @mediaPresentationDuration or @mediaDurationDescribed is present in the MPD, but they can each calculate a lower bound on Texp(i) by adding MPD@minimumUpdateTimeMPD to the wall-clock time at which they request the MPD.

· The second condition above ensures that a client that begins playing each segment at the earliest possible time (its availability start time) can play up to Texp(i).
· If @mediaDurationDescribed is present in the MPD, the ((i+1)-th version of MPD replace the i-th version one no later than Texp(i) minus the value of MPD@minimumUpdatePeriodMPD,
	End of Change 3
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