Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-SA4 #64
S4-110438
San Diego, CA, US, Apr 11-15, 2011
Agenda item: 
7

Source: 
Qualcomm Incorporated

Title: 
DASH Live Services: Early Period Announcement
Document for
Discussion and Proposal

1 Introduction

The exception sheet for HTTP-based Streaming and Download Services (HTTP_SDS) in S4-110354 explicitly mentions the addressing of Timing and Live Services. One aspect that was identified, as a potential problem is the necessary frequent polling of the MPD. The polling frequency of the MPD for certain use cases may be reduced.
This document provides some background on this. The proposal is provided in section 3 as a draft CR. This CR takes into account proposed changes in document S4-110432.
2 Background

2.1 Problem Summary

In a Media Presentation, the Initialisation Segment conveys to the DASH Client metadata, which describes the media content carried in Media Segments.  It is basically a ‘moov‘ box for which the tracks contain no samples, but it may also carry bootstrapping information, in particular relating to content protection.  The latter might include access information to a DRM Rights Issuer or License Server for acquiring rights/license(s) and associated key(s) corresponding to a protected content item. Such a license and included keys are typically needed before decryption, decoding and rendering such protected content can start. 
In TS26.247 [1], for Live services the start time of any given Period of a Media Presentation (MP) corresponds to the availability time of the Initialisation Segment and the first Media Segment in each of the Representations comprising that Period. Similarly, for On-Demand service, the availability time of any Segment, regardless of being Initialisation Segment or Media Segment, is given by the MPD attribute <availabilityStartTime>. This also disallows the ability to make Initialisation Segments available before Media Segments. Still, we focus on Live services in the following and unless mentioned otherwise.
The DASH Client should have the flexibility to access the relevant information in the IS prior to the availability of the first MS, to perform any necessary bootstrapping procedures. Why this is essential is outlined further down.

However, in the current MPD, 
· the semantics of the Period start time restricts the earliest time for client access of the initial IS to occur when the corresponding MS(s) of the Representation are available for download.
· the Period can only be announced once the start time of the Period is known, i.e. any element in the Period element, for example the URL to the Initialisation segment or the Content Protection element, can only be made available with the knowledge of the start time of the first media segment in a Period.

Such tight temporal linkage between the availability of descriptive metadata and media segments is unnecessary and may cause playout delay problems especially for Live services as access to the media content, and hence the metadata, is currently only possible upon an explicit and well-defined event time, which may occur well after the availability of the MPD.  This method results may prohibit fast access to the media in the first MS of the Period because of downloading and processing the corresponding metadata, especially the IS.  
In the case of protected content whereby the total acquisition time of DRM rights/license may take on the order of a few seconds, the corresponding start-up delay may result in unsatisfactory user experience.  Furthermore, for Live content, a new IS is declared at each Period boundary, but that IS is only available at the start time of the Period. Furthermore, if license acquisition based on the metadata is necessary, and the access to the Rights and License Information is only at the time when the Period is announced, the license servers must be provisioned to be able to deal with a massive storm of users requesting licenses at the same time. Please note that DRM licenses are typically individual per user and their generation often requires data-base accesses and asymmetric encryption, and thus includes a certain computational complexity.
In many cases, obtaining the licensing information significantly earlier than the media contents should be possible even in Live services to avoid the above mentioned problems. 
The following diagram, representing an example MPD instance which announces a live sporting event (football game) and availability time of the first Period of the associated Media Presentation, illustrates the temporal relationships and issues as discussed above:
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2.2 Proposed Solution

It is proposed that an MPD may contain a Period structures that can be provided without a start time of the period. This means that the Period is expected to occur and any resources indicated in the Period structure are available, but the actual start time of the Period is only determined with updates of the Period. In this case, Content Protection relevant scheme specific information, such as DRM server URL etc,  may be added to the content protection element.

In this case the structure of the Period is announced without a start time (see example below in bold). 

<Period  start=”PT00H”  id=”1”  segmentAlignmentFlag=”true”>

…..

</Period>

<Period  id=”10”  segmentAlignmentFlag=”true”


<Representation  id=”QVGA-LQ”  mimeType=”video/3gp; codecs=’avc1.42E00C, mp4a.40.2’”


bandwidth=”192000”  width=”320”  height=”240”…>


…

<SegmentInfo…>

<InitialisationSegmentURL sourceURL=”http://www.example.com/rep-QVGA-LQ/seg-init.3gp”/>

… 

</SegmentInfo>
<ContentProtection ... />

</Representation>

</Period>

At the time when it is know that the first Media Segment is available, the start time may be added. 

<Period  start=”PT00H”  id=”1”  segmentAlignmentFlag=”true”>

…..

</Period>

….

<Period  start=”PT06H”  id=”10”  segmentAlignmentFlag=”true”


<Representation  id=”QVGA-LQ”  mimeType=”video/3gp; codecs=’avc1.42E00C, mp4a.40.2’”


bandwidth=”192000”  width=”320”  height=”240”…>


…

<SegmentInfo…>

<InitialisationSegmentURL sourceURL=”http://www.example.com/rep-QVGA-LQ/seg-init.3gp”/>

… 

</SegmentInfo>
<ContentProtection ... />

</Representation>

</Period>

In case this principle is applied, certain additional rules needs to be added to indicate the semantics of a Period without an associated start time:

· If the Period does not have announced the start time, then any resources that are announced in the Period, be it Initialisation or Media Segments, shall be available. This means that the absence of the Period start time is an indication for the availability of the resources that are explicitly (through HTTP-URLs) or implicitly (through URL Templates) announced.

· The Period only has meaning for the timing of the Media presentation once the PeriodStart time is known. The Period may even be removed in later updates of the MPD as long as no PeriodStart time is associated the period. The client is expected to not play any media segments that are part of a Period without a start time.

3 Proposal

It is proposed to integrate the below Draft CR in an updated version of TS26.247.
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8.4.2
Period

A Media Presentation consists of one or more Periods. A Period is defined by Period element in the MPD element. 
The attributes and elements contained in the Period element are provided in Table 1 along with their semantics. The XML syntax or the Period element is provided in Table 2.
For live services, the @start attribute of the first Period shall be present unless early availability of Segments in a Period is provided (see below more details). For on-demand services the @start attribute of the first Period, if present, shall be zero. If not present a default value of zero is assumed.

Each Period has a conceptual start time PeriodStart in the Media Presentation that is relative to the start of the first Period. Period elements shall be physically ordered in the MPD file in increasing order of their PeriodStart time. 

The PeriodStart time is determined as follows:

· If the attribute @start is present in the Period, then PeriodStart is identical to the value of this attribute and it overrides any possibly present prior @duration attribute information. 

· If the @start attribute is absent, the previous Period element shall contain the @duration attribute unless early availability of Segments in a Period is provided (see below more details). Then the start time of the new Period PeriodStart is determined as the sum of the start time of the previous Period PeriodStart and the value of the attribute @duration of the previous Period.

For live services, the sum of the PeriodStart value of the Period and the value of the attribute MPD@availabilityStartTime specifies the availability start time of the Period in UTC, in particular the first Media Segment of each Representation in this Period. It also serves as an anchor for the deriving the availability start time of any other Segment in the Period.
Each Period extends until the PeriodStart of the next Period, or until the end of the Media Presentation in the case of the last Period.

PeriodStart times reflect the actual time that should elapse after playing the media of all prior Periods in this Media Presentation.  
Early availability of Segments in a Period is provided in case no PeriodStart can be computed as both @start as well as the @duration attribute of previous Period are absent. In this case, any resources that are announced in the Period, be it Initialisation or Media Segments, shall be available. Such a Period only has meaning for the timing of the Media Presentation once the PeriodStart time gets known through an update of the MPD. However, an update of the MPD may even remove a Period removed in later updates of the MPD as long as no PeriodStart time is associated with the Period. The client is expected to not play any media segments that are part of a Period without an assigned start time.
Table 0\IF >= 1 "A." 

SEQ Table 
1
: Semantics of Period Element

	Element or Attribute Name
	Use
	Description

	
	Period
	1…N
	Provides the information for a single Period. 

	
	
	@xlink:href
	O
	provides a reference to an external Period element

	
	
	@xlink:actuate
	O

default:
onRequest
	provides the processing  instructions, which can be either "onLoad" or "onRequest".

This attribute must not be present if the @xlink:href attribute is not present

	
	
	@id
	O
	Provides a unique identifier for this Period within the Media Presentation. The @id of the Period shall remain unchanged over an MPD update.

	
	
	@start
	O
	Provides the start time of the Period. 

	
	
	@duration
	O
	Provides the duration of the Period. 

	
	
	@segmentAlignmentFlag
	OD

Default: 
false
	When set to ‘true’, indicates that all presentation start and end times of media components of any particular media type are temporally aligned in all Segments, except possibly the last one, across all Representations with the same value of the @duration attribute on Representation level in this Period.


	
	
	@bitstreamSwitchingFlag
	OD

Default:
false
	When this flag is set to ‘true’, the concatenation of any Initialisation Segment within the same Group in a Period, if present, with all consecutive Media Segments from any Representation within this same Group, starting with the first Media Segment, results in a syntactically valid bitstream (according to the specific bitstream format) that is also semantically correct (i.e. if the concatenation is played, the media content within this Period is correctly presented).

This flag shall not be set to ‘true’ when @segmentAlignmentFlag is set to ‘false’.

More detailed rules may be defined for specific Initialisation and Media Segment formats. 

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

For more details see Fehler! Verweisquelle konnte nicht gefunden werden..

	
	
	Group
	0...N
	This element contains a description of a Group.

For more details see subsection Fehler! Verweisquelle konnte nicht gefunden werden..

	
	
	Representation
	0…N
	This element contains a description of a Representation.

For more details see subsection Fehler! Verweisquelle konnte nicht gefunden werden..

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Note that the conditions only holds without using xlink:href. If linking is used, then all attributes are "optional" and <minOccurs=0>

Elements are bold; attributes are non-bold and preceded with an @.
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SEQ Table 
2
: Syntax of Period Element
	
<!-- Period of a presentation -->

<xs:complexType name="PeriodType">


<xs:sequence>



<xs:element name="SegmentInfoDefault" type="SegmentInfoDefaultType" minOccurs="0"/>



<xs:element name="Representation" type="RepresentationType" 









minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="Group" type="GroupType" 









minOccurs="0" maxOccurs="unbounded"/>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute ref="xlink:href"/>


<xs:attribute ref="xlink:actuate" default="onRequest"/>


<xs:attribute name="start" type="xs:duration"/>


<xs:attribute name="id" type="xs:string" />


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



<xs:attribute name="minBufferTime" type="xs:duration"/>


<xs:attribute name="segmentAlignmentFlag" type="xs:boolean" default="false"/>


<xs:attribute name="bitStreamSwitchingFlag" type="xs:boolean" default="false"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>


	End of Change 1
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