Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-SA4 #61
S4-100797
Barcelona, Spain, Nov 8-12, 2010

Agenda item: 
7
Source: 
Qualcomm Incorporated
Title: 
Alignment with MPEG DASH: Support of MPD Fragmentation and Assembly
Document for
Discussion and Proposal
1 Introduction
During SA4#60, several use cases for Rel-10 DASH had been agreed and documented in document S4-100704. The use cases are discussed in section 2 and a discussion on the suitability of using 3GPP Rel-9 for this purpose is addressed. We believe that all these use cases can be addressed by the MPD assembly as defined in the MPEG DASH Committee Draft as presented in section 4. We show the mapping of the use cases to the committee draft in section 5 and propose to adopt the MPEG DASH solutions to address the 3GPP use cases for all use cases that are considered relevant.
2 Background and Use Case Discussion

2.1 Background

During SA4#60, several use cases for Rel-10 DASH had been agreed and documented in document S4-100704. The use cases are repeated in section 2.2. Section 2.3 discusses some further considerations on the use cases seem to be relevant when addressing a solution.
2.2 Use Cases
2.2.1 Use Case 1: Segment Access Prevention
A service provider would like to prevent badly behaving clients from accessing segments before these segments were intended to becoming publicly available.

2.2.2 Use Case 2: Efficient MPD Update

An MPD is large (for example, many representations are offered to support clients operating on channels with a wide range of bandwidths and channel conditions and obfuscated playlists are used). The minimumUpdatePeriod has been set to something on the order of 10 seconds to enable finding out the location of the latest segment so that the client is not too far behind live encoding. For this use case the MPD is significant to initially download and a significant proportion of the bandwidth of the service can be spent transferring the MPD every 10 seconds and the vast majority of the MPD is unchanged at each update.

2.2.3 Use Case 3: Advertisement Insertion - Insertion into On-Demand Content 

2.2.3.1 Fixed duration
In a subway, Paul who is 18 years old boy visits the web site for CoD service with AHS enabled-device. He selects a movie. After the movie is played for 10 min on the screen, the actor drives a luxury sports car with his girl friend. Then the advertisement related to the BMW car company is played for 1 min. After finishing the advertisement, the main movie is continued.

At home, Brian who is 18 years old boy visits the web site for watching the same CoD movie with AHS enabled-d3vice. After the movie has started for 10 min, the same advertisement related to the BMW car company is played for 1min. After finishing the advertisement, the main movie is continued.
2.2.3.2 Variable duration
Paul who is 18 years old boy visits the web site for CoD service with AHS enabled-device. He selects an action movie. After the movie is played for 10 min on the screen the actor drives a luxury sports car. Then the advertisement related to the BMW car company is played for 1 min. After finishing the advertisement, the main movie is restarted.

 Lisa who is 18 years old girl visits the web site for watching the same CoD movie with AHS enabled-device and after the movie have started for 10 min, then the long advertisement for the actress’ dresses on is played for 1min 30 seconds, because she likes shopping. After finishing the advertisement, the main movie is restarted.

Note: The use of variable duration advertising is FFS.

2.2.4 Use Case 4: Advertisement Insertion - Insertion into Live Content 
A service provider offers a free live service. When accessing the live service, the service provider wants to insert an advertisement targeted to the user. The duration of the advertisement may be different, depending on the access time, the access location, the user, etc. Only after having completed the advertisement, the URL of the live service is provided.
3 Use Cases in the Context of Rel-9 specification 
Use Case 1 is most easily supported by excluding clients from the services in case they misuse formats. However, if a service provider wants to further prevent that the client can predict the URLs of the upcoming Media Segments in the live case, some randomized URLs may be used. In this case templates may not be used, but by use of URL lists, the server arbitrarily define the URLs and can avoid pre-derivation of the URLs.
Use Case 2 is most easily supported by the use of templates. In this case the MPD size is independent of the number of accessible segments.

Only in the combination of use case 1 and use case 2, the size of the MPD may grow over time such that updates are not necessary. The main concern is the size of the MPD when joining the service, as this causes user-experienced start-up delay. The update of the MPD is only of concern in terms of bandwidth. Note that the update frequency may be significantly reduced by an in-band signalling on updates as proposed in S4-100800. Therefore, the main remaining issue is a large size MPD when accessing the service. If the solutions proposed in S4-100800 are not applied then the bandwidth issue when updating the MPD may also be a concern.

Use case 3 can most easily be fulfilled by a server that dynamically generates a targeted MPD for each user. Periods are concatenated with appropriate start times. From our discussion with service providers, user-targeted MPDs are a common practice. If only a single MPD shall be used then targeted advertising is not supported in the Rel-9 AHS specification. 
Use case 4 can most easily be fulfilled “by concatenating” a targeted MPD and the live MPD. However, this is part of a presentation layer outside the scope of AHS. If only a single MPD shall be used then targeted advertising is not supported in the Rel-9 AHS specification.
4 Solution aligned with MPEG Committee Draft
4.1 Summary

We believe that the MPEG Committee Draft can fulfil the potential remaining issues identified in clause 3, namely 

· the combination of use case 1 and 2 to minimize the initial download and update of MPD.

· the provisioning of fixed and variable length duration targeted ads for On-demand content in a single MPD. 

The following tools from the MPEG Committee Draft are essential to support these use cases:

· MPD Assembly using xlink.
· Extensions of the Period element to enable external referencing and variable duration.
· Url list element for external referencing of an element that contains a list of elements.
4.2 MPD Assembly and Fragmentation

4.2.1 Introduction

MPEG DASH permits referencing a remote DASH element from within a local MPD. For this purpose a subset of W3C XLINK [1] simple links is defined as follows by restricted syntax and semantics as specified in clause 4.2.2 and the processing model in clause 4.2.3.

4.2.2 Syntax and semantics

Table 1 provides the xlink attributes that are used in this specification. 
Table 0\IF >= 1 "A." 

SEQ Table 
1
 — Xlink Attributes within this specification

	Attribute
	Comments and Usage

	xlink:type
	Identifies the type of W3C XLINK being used. 

In the context of specification, all references shall be W3C XLINK simple links. As the attribute xlink:type is optional with fixed setting xlink:type="simple" the type of the link shall not be specified. 

	xlink:href
	Identifies the remote Element by URI as defines in IETF RFC3986.

In the context of this specification, URI shall exclusively be http-URLs.

	xlink:show
	Defines the desired behaviour of a remote DASH-Element once dereferenced from within a MPD as defined in W3C XLINK. 

In the context of specification, as the attribute xlink:show is optional with fixed setting xlink:show="embed" the show attribute of the link shall not be specified.

NOTE
In W3C XLINK, the behaviour of conforming XLink applications when embedding XML-based ending resources, such as a remote DASH element, is not defined. Thus, the actual behaviour for this standard is defined in 4.2.3.

	xlink:actuate
	Defines the desired timing of dereferencing a remote DASH-Element from within a MPD as defined in W3C XLINK. The following attribute values are allowed:

1) onLoad (default): an application should dereference the remote MPD element immediately on loading the MPD.

2) onRequest: an application should dereference the remote DASH-element only on a post-loading event triggered for the purpose of dereferencing.


The restricted schema for xlink in the context of the specification is referred to as "xlink.xsd" in any schema in this specification and defined is as follows:

	<?xml version='1.0' encoding='UTF-8'?>
<schema xmlns:xs="http://www.w3.org/2001/XMLSchema"

        targetNamespace="http://www.w3.org/1999/xlink"

        xmlns:xlink="http://www.w3.org/1999/xlink">
 <attribute name="type" type="token" fixed="simple"/>
 <xs:attribute name="href" type="xlink:hrefType"/>
 <xs:simpleType name="hrefType">
  <xs:restriction base="xs:anyURI"/>
 </xs:simpleType>
 <xs:attribute name="show" type="token" fixed="embed"/>
 <xs:attribute name="actuate" type="xlink:actuateType" default="onRequest"/>
 <xs:simpleType name="actuateType">
  <xs:restriction base="token">
   <xs:enumeration value="onLoad"/>
   <xs:enumeration value="onRequest"/>
  </xs:restriction>
 </xs:simpleType>
</schema>


4.2.3 Processing

The following rules apply to the processing of URI references within xlink:href:

3) URI references to elements that do not exist shall be treated as invalid references.

4) URI references to elements that are inappropriate targets for the given reference shall be treated as invalid references (see list below for appropriate targets).

5) URI references that directly or indirectly reference themselves are treated as invalid circular references.

The elements referenced from within an MPD (referred to as appropriate targerts) shall be embedded into the MPD by applying the following rules:

6) Attributes shall be added to the element of the MPD that contains xlink:href merging with existing attributes. If the same attributes are present in both MPD and remote DASH element, the attribute values should be the same. If they are not identical, then the value of the attribute of the MPD takes precedence over the value of the attribute in the remote DASH element.

7) Elements shall be added according to the type definition of the MPD that contains xlink:href.

8) xlink:href and xlink:actuate shall be removed after dereferencing is completed.

9) Only a single element shall be included in a remote DASH element.
4.3 Extension of Period Element
4.3.1 Background

MPEG DASH extends the Period element by 

· Permitting an external Period element

· Use a duration attribute instead of a start attribute for On-Demand services

The relevant specification text is as follows:
For any other Period, if the start attribute is absent, the previous Period shall contain the attribute duration attribute and the start time of the new Period PeriodStart is defined as the sum of the start time of the previous Period PeriodStart and the value of the attribute duration of the previous Period. 
… 

If the attribute xlink:href is present, then it provides a reference to external Period element. In this case, the attribute xlink:actuate may provide the processing instructions for this link. By default, the processing instruction is “onRequest”.

The semantics of the attributes and elements within an MPD are provided in Table 2 of section 4.3.2. The XML-syntax of the Period type is provided in section 4.3.3.

4.3.2 Semantics

Table 0\IF >= 1 "A." 

SEQ Table 
2
 — Semantics of Period Element

	Element or Attribute Name
	Use
	Description

	
	Period
	1…N
	Provides the information of a Period. 

	
	
	xlink:href
	O
	provides a reference to external Period element

	
	
	xlink:actuate
	OD

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

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

	
	
	duration
	O
	Provides the duration of the Period. 

	
	
	…
	…
	…

	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.


4.3.3 XML Syntax

	
<!-- 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="1" maxOccurs="unbounded"/>



<xs:element name="RepresentationGroup" type="RepresentationGroupType" minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="Subset" type="SubsetType" 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="segmentAlignmentFlag" type="xs:boolean" default="false"/>


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


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

</xs:complexType>


4.4 Url List Element
4.4.1 Background

To enable the referencing of a list of URLs, a UrlList element is introduced.

Relevant specification text is provided below.
· Each SegmentInfo element shall contain either at most one UrlTemplate element or one or more Url or one or more UrlList elements.  If neither UrlTemplate nor Url nor UrlList element is present, then a UrlTemplate element is implied.

· One or multiple Url elements may be collected in a UrlList element to enable external referencing of a list of Url elements.
4.4.2 Semantics

Table 0\IF >= 1 "A." 
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 — Segment Information Semantics

	Element or Attribute Name
	Use
	Description

	
	
	
	SegmentInfo
	1
	Provides Segment access information.

	
	
	
	
	…
	…

	…

	
	
	
	
	InitialisationSegmentURL
	O
	This element references the Initialisation Segment. If not present each Media Segment shall be self-contained.

	
	
	
	
	UrlTemplate
	0 … 1
	The element includes attributes to generate a Segment list for the Representation associated with this element.

	
	
	
	
	Url
	0 ... N
	Provides a set of explicit URL(s) for Segments. 

Note: The URL element may contain a byte range.

	
	
	
	
	UrlList
	0 … N


	Provides a list of explicit URL(s) for Segments. 

	
	
	
	
	
	xlink:href
	O
	reference to external UrlList

	
	
	
	
	
	xlink:actuate
	OD

default:
"onRequest"
	Processing set can be either "onLoad" or "onRequest"

	
	
	
	
	
	startIndex
	O
	startIndex for this URL list. If not present then identical to the value in parent element.

	
	
	
	
	
	Url
	0 … N
	list of URLs

	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.


4.4.3 XML Syntax

	
<!-- Segment access information -->

<xs:complexType name="SegmentInfoType">


<xs:sequence>



<xs:element name="InitialisationSegmentURL" type="UrlType" minOccurs="0"/>



<xs:element name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="SegmentTimeline" type="SegmentTimelineType" minOccurs="0"/>



<xs:choice minOccurs="0">




<xs:element name="UrlTemplate" type="UrlTemplateType" minOccurs="0"/>




<xs:sequence>





<xs:element name="Url" type="UrlType" maxOccurs="unbounded"/>





<xs:any namespace="##other" processContents="lax" minOccurs="0"







maxOccurs="unbounded"/>




</xs:sequence>




<xs:element name="UrlList" type="UrlListType" minOccurs="0"/>




<xs:any namespace="##other" processContents="lax" minOccurs="0"






 maxOccurs="unbounded"/>



</xs:choice>


</xs:sequence>


<xs:attributeGroup ref="SegmentInfoAttrGroup"/>


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

</xs:complexType>

<!-- UrlList allows xlink in addition to list of URLs -->

<xs:complexType name="UrlListType">


<xs:sequence>



<xs:element name="Url" type="UrlType" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


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


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


<xs:attribute name="startIndex" type="xs:unsignedInt"/>

</xs:complexType>



5 Analysis of Use Cases

5.1 Summary
By the addition of these features introduced in section 4, the aspects of use cases 1-3 that can not yet be fulfilled by Rel-9 AHS may be fulfilled. Section 5.2. discusses solutions for use case 3. Section 5.3 discusses a solution for the combination of use case 1 and use case 2, the size of the MPD may grow over time such that updates are not necessary. 
5.2 Targeted Advertising

Targeted advertising is supported by external period elements. The period element may be resolved depending on the user based on some properties. By the use of the external period and the duration attribute, even variable duration can be supported.
The following example shows a Period element including xlink:href and xlink:actuate attributes among others.

...

<Period start="PT06H" duration=”PT10M”
... 
</Period>
<Period xlink:href="http://adserver.com/period.xml" xlink:actuate="onRequest"/>
<Period duration=”PT10M”
... 
</Period>
...

The xml document with URL http://adserver.com/period.xml may look as follows for a specific user 1:

<Period duration="PT1M" id=”1” segmentAlignmentFlag=”true”>

...
</Period>

After XLink processing which – in this case – is triggered on request by the application, the following shall be available to the application:
<Period start="PT06H" duration=”PT10M”
... 

</Period>

<Period duration="PT1M" id=”1” segmentAlignmentFlag=”true”>
...

</Period>
<Period duration=”PT10M”

... 

</Period>

...

The xml document with URL http://adserver.com/period.xml may point to different ad with 30 seconds duration and may look as follows for a specific user 2:

<Period duration="PT30S" id=”2”>

...
</Period>

After XLink processing which – in this case – is triggered on request by the application, the following shall be available to the application: 

<Period start="PT06H" duration=”PT10M”
... 

</Period>

<Period duration="PT30S" id=”2”>
...

</Period>
<Period duration=”PT10M”

... 

</Period>

...

5.3 Efficient MPD Initialization and Updates

The main concern is the size of the MPD when joining the service, as this causes user-experienced start-up delay. The update of the MPD is only of concern in terms of bandwidth. 

The basic principle is proposed to be applied:
· The latest copy of the MPD only contains a description of the latest Period. Earlier periods are external by the use of Period referencing. If the client moves into a time-shift mode, it will dereference the Periods to get access to the relevant information. 
· If a Period contains a significant amount of Url elements, then only the very latest Urls of the Period are contained in the latest copy of the MPD. The remaining Urls are collected in a UrlList element and may only be dereferenced is a freshly joining client access time-shift buffer mode. 
By these means the initial MPD as well as all updates of the MPD can be kept very small and the use cases 1 and 2 can be supported. If further reduction is required, external Representation groups may be used as well. For me details refer to S4-100798.
6 Proposal

In summary, we propose the following:

· Agree that use case 4 is not in scope of 3GPP AHS and can be addressed on presentation layer.

· Decide one the relevance of the use cases 1-3
· If decided relevant, align with the MPEG DASH by updating TS26.247 as proposed in section 3. Once agreed the exact text to implement in TS26.247 will be provided during SA4#61.
· Inform MPEG on the decision on this matter.
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