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	First Change


12.2.5.2
Media Presentation Description Attributes and Elements

	
	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 start time of the first period of the Media Presentation. 


	
	
	
	
	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 for Media Segments is applied. The element includes attributes to generate a Segment list for the Representation within this element. 

	
	
	
	
	
	sourceURL
	A
	
	O
	The source string providing the template.

	
	
	
	
	
	id
	A
	
	CM (if using URL Template on Period level)
	An attribute containing a unique ID for this specific Representation within the Period. 

	
	
	
	
	
	startIndex
	A
	
	OD

default: 1
	The index of the first Media Segment in this Representation.

	
	
	
	
	
	
	
	
	
	


	End of  First Change


	Second Change


12.6.3.2 Template-based Generation of Media Segment List
If the SegmentInfo element contains a URLtemplate element, then the procedures in this section are used to generate a list of Media Segment parameters, i.e. segment URLs and start times, andno byte ranges are associated with the URLs.
The Segment information for a Representation is obtained by combining the  SegmentInfo element with the SegmentInfoDefault element on Period level. The duration attribute of the SegmentInfo element overrides the same attribute of the SegmentInfoDefault element on Period level. 

Assume that start time of the Period is defined as StartTimePeriod. For live service, StartTimePeriod is obtained as availabilityStartTime plus the value of  start attribute of the period. For on-demand service,  StartTimePeriod is just  equal to the start of the period(start time of first period is always 0). 
Assume the end time of last available period is EndTime. It is either equal to start time of next period or in case this is the last peroid of the presentation, sum of availabilityStartTime and meidaPresentationDuration, or otherwise CheckTime as defined in 12.2.5.4. 
Assume that the Period duration is defined as PeriodDuration. For any Period in the MPD except for the last one, the PeriodDuration is obtained as the time difference between the start attribute of the next Period and the start attribute of the current Period. For the last Period in the MPD, the PeriodDuration is obtained as the time difference between the CheckTime as defined in section 12.2.5.4 or the end time of the Media Presentation and the UTC start time of the current Period.

If the SegmentInfo Element contains a sourceURL attribute, then this UrlTemplate is used as the valid UrlTemplate for this Representation. Otherwise, the sourceUrlTemplatePeriod attribute is present, and the URLtemplate element contains an id attribute; in this case the $RepresentationID$ identifier in the sourceUrlTemplatePeriod attribute is replaced by the value of the id attribute and the result string is used as the sourceURL attribute in the UrlTemplate element that is valid for the current Representation.

Assume that Media Segments within a Representation have been assigned consecutive indices i=1,2,3…., i.e. the first Media Segment has been assigned the index i=1, the second Media Segment has been assigned the index i=2, and so on. 

A valid list of Media Segments with Segment indices Index[i], MediaSegment.StartTime[i] and MediaSegment.URL[i], i=1,2,3, …, is obtained as follows using the duration attribute for this Representation:  

1. Set i=1.

2. The start index of the first Media Segment is set to startIndex, i.e. Index[1]=startIndex. The start time of Media Segment is obtained as MediaSegment.StartTime[i] = StartTimePeriod + (i-1)*duration.

3. The URL of the Media Segment i, MediaSegment.URL[i], is obtained by replacing the $Index$ identifier by Index[i] in the sourceURL string of the valid UrlTemplate. Furthermore, any relative URLs are resolved as specified in section 12.2.4.2.1.

4. If MediaSegment.StartTime[i] < EndTime
· then 

· A new Media Segment is added to the list, i.e. i = i + 1;

· MediaSegment.StartTime[i] = MediaSegment.StartTime[i-1] + duration.

· Index[i] = Index[i-1] + 1
· Proceed with step 3.

· else

· The restrictions as specified in section 12.6.3.4 are applied for the creation of the accessible list of Media Segments.

12.6.3.3 Playlist-based Generation of Media Segment List
If the SegmentInfo element contains one or more Url elements, then the procedures specified in this section apply to generate a valid list of accessible Media Segment URLs and start times described in each SegmentInfo element taking into account the procedures to integrate information from SegmentInfoDefault elements.

Assume that Media Segments within a Representation have been assigned consecutive indices i=1,2,3…., i.e. the first Media Segment has been assigned i=1, the second Media Segment has been assigned i=2, and so on. 

A valid list of Media Segments with segment indices i=1,2,3, …, MediaSegment.StartTime[i] and MediaSegment.URL[i] is obtained as follows:  

1. Set i=1.
2. The URL of the Media Segment i, MediaSegment.URL[i], is obtained as the sourceURL attribute of the i-th Url element in the SegmentInfo element taking into account URI reference resolution, restricted to the byte range specified in the range attribute of the same Url element, if present.

3. If the duration attribute is provided, then the MediaSegment.StartTime[i] of Media Segment i is obtained as StartTimePeriod +(i-1)*duration. If the duration attribute is not provided, then the MediaSegment.StartTime[1] of the only provided Segment is set to 0.
4. If this is not the last Url element, a new Media Segment is added to the list, i.e. i = i + 1, and proceed with step 2; Otherwise proceed with step 5.
5. The restrictions as specified in section 12.6.3.4 are applied for the creation of the accessible list of Media Segments.

	End of  Second Change


	Third Change


12.6.4

Seeking

Assume that a client attempts to seek to a specific presentation time tp in a Representation with start time Period.start. Before accessing the Media Segments of a Representation, the client needs to download the Initialisation Segment, if present.

Based on the MPD, the client has access to the Media Segment start time and Media Segment URL of each Segment in the Representation. The Segment index segment_index of the Segment most likely to contain media samples for presentation time tp is obtained as the maximum Segment index i, for which the start time MediaSegment[i].StartTime is smaller or equal to the presentation time relative to the Representation start time tp-Period.start, i.e.

segment_index = startIndex + max { i | MediaSegment[i].StartTime <= tp - StartTimePeriod }. 

The Segment URL is obtained as MediaSegment[segment_index].URL.

Note that timing information in the MPD may be approximate due to issues related to placement of Random Access Points, alignment of media tracks and media timing drift. As a result, the Segment identified by the procedure above may begin at a time slightly after tp and the media data for presentation time tp may be in the previous Media Segment. In case of seeking, either the seek time may be updated to equal the first sample time of the retrieved file, or the preceeding file may be retrieved instead. However, note that during continuous playout, including cases where there is a switch between alternative versions, the media data for the time between tp and the start of the retrieved Segment is always available.

For accurate seeking to a presentation time tp, the HTTP-Streaming Client needs to access a random access point (RAP). To determine the random access point in a Media Segment in case of 3GPP Adaptive HTTP Streaming, the client may, for example, use the information in the ‘sidx’ box if present to locate the random access points and the corresponding presentation time in the Media Presentation. In the case that a Segment is equal to a 3GPP movie fragment, it is also possible for the client to use information within the ‘moof’ and ‘mdat’ boxes, for example, to locate RAPs and obtain the necessary presentation time from the information in the movie fragment and the segment start time derived from the MPD. If no RAP with presentation time before the requested presentation time tp is available, the client may either access the previous Segment or may just use the first random access point as the seek result. To avoid such problems, each Media Segment should start with a RAP. 

Also note that not necessarily all information of the Media Segment needs to be downloaded to access the presentation time tp. The client may for example initially request the ‘sidx’ box from the beginning of the Media Segment using byte range requests. By use of the ‘sidx’, segment timing can be mapped to byte ranges of the Segment. By continuously using partial HTTP requests, only the relevant parts of the Media Segment may be accessed for improved user experience and low start-up delays.
	End of  Third Change
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