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1 Introduction
During SA4#61, a dedicated adhoc meeting co-located with MPEG on DASH was decided and held in December 2010. The main objective was the alignment between 3GPP and MPEG DASH specifications. 

Based on the discussion and outcome of the meeting, this documents provides 

· Background information on the high-level agreements during the co-located meeting with MPEG in section 2,

· An overview of the extensions/differences of MPEG DASH Committee Draft as available in ISO/IEC 23001-6 and proposals on how to achieve this high-level agreement in section 3.
The proposal is summarized in section 4. 
2 Background Information

2.1 General

During the co-located adhoc between the MPEG and 3GPP on DASH, the alignment, profiling and namespace discussions as documented in section 2.2, 2.3 and 2.4 of this document were agreed.

In addition, agreements on the procedures forward were agreed. More details are discussed in input contribution S4-110039.
2.2 Alignment

1. Purpose of alignment is achieving compatibility between 3GPP R9/R10 clients and MPEG DASH client ensuring that the service provider can rely on the identical MPD and Segments formats to serve both clients. (Note: Client in this context covers MPD parser and segment de-packetizer only)
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2. Compatibility between 3GPP R9, 3GPP R10 and DASH segment formats are highly desired and high priority, meaning that it would be possible to build segments that are conformant to those specifications and enable efficient operation of caching server serving both clients. Therefore, participants in both groups will attempt to define compatible segment formats where possible.

3. Alignment of 3GPP R9 and DASH’s MPD, such that DASH is the superset of 3GPP R9 is highly desired. A delta document will be generated to show differences between DASH and 3GPP R9 on the shared features and the participants to 3GPP will submit a CR to 3GPP to modify current 3GPP R9 spec.  Since 3GPP just has a CR on 26.234 v9.4, participants to MPEG will also submit any changes that haven’t been already addressed in DASH to MPEG. (Thomas, Harry, Christian)

4. 3GPP R10 and DASH’s MPD would share core schemas and element structures, but they don’t have to be exactly a superset or subset of each other. The spirit is however, to share as many features as possible without duplicating any solution for the same feature. 3GPP participants coordinate the development of R10 functionalities with MPEG, so that MPEG considers adopting those functionalities in DASH. 3GPP also will consider MPEG’s functionalities and solutions for R10 such that R10 potentially becomes a profile in DASH.  

2.3 Profiling:

5. MPEG does not define complete presentation profiles (e.g. restriction on codecs). Consortiums like 3GPP, OIPF and DECE can possibly define those profiles for their use, by using a placeholder that is provided in DASH spec. 

2.4 Namespace:

6. Use identical 3GPP namespace in DASH and 3GPP R9 and R10. Both organizations will do their best efforts to achieve this.

7. ISO will host the schema.
3 MPEG DASH’s Extensions beyond 3GPP AHS Rel-9
3.1 General

3.1.1 Different MPD Schema
General DASH MPD schema: The general DASH schema is defined such that any MPD conforming to 3GPP Release-9 AHS, 3GPP Release-10 DASH and MPEG DASH can be validated. The general DASH schema contains a profile attribute that shows to which profile the described media presentation complies. The compliance may also include a more restrictive schema, e.g. some attributes and elements are mandatory, others are excluded.
This schema will finally be hosted by ISO. The schema can grow organically in the future, where ISO may add elements and attributes in the same namespace. 
Release-9 AHS MPD schema: This schema complies with the 3GPP Rel-9 schema. However, any schema that validates against this schema shall also validate against the general DASH MPD schema. The schema itself is “informative” in a sense that the restrictions on mandatory and optional elements and attributes beyond those available in the general MPD name space are documented in the specification,  but not part of the schema.
3.1.2 Profiles

Profiles are indicated by a profile attribute in the General DASH MPD schema. A profile describes compliance with a Media Presentation and may include among others restrictions on the available and normative MPD elements and attributes, on segment formats, on codecs, etc. A detailed definition is necessary.
3.1.3 Purpose of this section

This section identifies the differences between MPEG DASH and 3GPP Release-9 DASH and comments to what extent these differences affect or at least may affect the 3GPP specifications in Release-9 and Release-10. It is the strong desire to not change any features in Rel-9, but to potentially update the Rel-9 specification in an editorial manner to ensure proper forward compatibility according to the agreements as document in section 2.
It also identifies to what extent MPEG extensions may be relevant for Release-10 3GPP DASH.
3.2 Timing and Indexing in Segments

3.2.1 Extensions and Differences

The extensions and differences for timing and segment indexing are discussed in details in document S4-110042 as provided to this meeting.

3.2.2 Relevance for 3GPP Specifications

The consequences and relevance for 3GPP specifications are discussed also in S4-110042.  The preferred proposed solutions for 3GPP is Release-9 is

· Modify the Segment Indexing as proposed in section 3 of S4-110042. 

· Adopt tfdt and remove tfad entirely from Release-9.

· Simplify the segment rules to address the combinations of segmentAlignmentFlag.
This would also be maintained for Release-10.

The changes do not require any changes in the Rel-9 schema to extend it to the general schema. However, it strongly affects the alignment aspect 2 in section 2 above to avoid divergence in segment formats.
3.3 Fragment Alignment

3.3.1 Extensions and Differences
The details of fragment alignment are discussed in detail in document S4-100796. Seamless switching is a key property of DASH. However, the complexity of seamless switching may be high, if overlapping Representations need to be decoded. Signalling to clients that a group of Representations is easily switchable without requiring overlap decoding simplifies client implementations. MPEG DASH has considered this aspect and it was agreed that this is an important extension to 3GPP Rel-9. 

The following specification text is added.

· A new optional attribute is added in the MPD to signal fragment alignment within a group of Representations.

· New content authoring rules are added in case the fragment alignment flag is set to true. 

3.3.2 Relevance for 3GPP Specifications
The changes do not require any changes in the Rel-9 schema to extend it to the general schema.
Nevertheless, as stated in S4-100796, the authors of this document consider this extension as relevant for 3GPP Rel-10 DASH.
3.4 Period Duration

3.4.1 Extensions and Differences

MPEG DASH extends the Period element by using a duration attribute instead of a start attribute.  This means that the start attribute may not be present in an MPD. The details and motivation of this extension are discussed in document S4-110045, for details see section 3.3.
3.4.2 Relevance for 3GPP Specifications

The changes do require a change in the Rel-9 schema to extend it to the general schema in a sense that the start attribute shall be optional in Release-9 schema. 

The addition of the duration attribute in the Period element in Release-10 is considered reasonable, but not essential and should be decided in the context of the discussion in document S4-110045.
3.5 MPD Assembly and Fragmentation
3.5.1 Extensions and Differences

MPEG DASH permits the assembly and fragmentation of the MPD by using xlink. The details and motivation of this extension are discussed in document S4-110045, for details see section 3.2. Specifically the referencing of the Period element results in the case that certain attributes and elements contained in a period may not present and are therefore optional.
3.5.2 Relevance for 3GPP Specifications

The changes do require a change in the Rel-9 schema to extend it to the general schema in a sense that any attribute and element contained in the Period element shall be optional. 

The addition of MPD Assembly and Fragmentation in Release-10 is considered reasonable, but not essential and should be decided in the context of the discussion in document S4-110045.
3.6 Representation Group Element
3.6.1 Extensions

To mitigate the inefficiency of duplicated attributes and to permit pre-selection of Representation and Representation groups, a RepresentationGroup element is introduced. Each RepresentationGroup contains only Representations with the same value for the group attribute. 

This element supports the description of ranges for the bandwidth, width, height and framerate attribute defined for the Representation element, which provide a summary of all values for all the Representations within this Representation group. The Representations associated with a RepresentationGroup element do not contain any other values for the attributes than those documented for that RepresentationGroup.

Also a group priority attribute is added that specifies, if present, the priority information of the group. 
The semantics of the attributes and elements within a Representation Group are provided in Table 1.
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SEQ Table 
1
 — RepresentationGroup Semantics

	Element or Attribute Name
	Use
	Description

	
	
	RepresentationGroup
	
	Representation Group summary

	
	
	
	xlink:href
	O
	reference to external RepresentationGroup element

	
	
	
	xlink:actuate
	OD

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

	
	
	
	CommonAttributesElements
	-
	Common Representation and Representation Group Attributes and Elements (see Fehler! Verweisquelle konnte nicht gefunden werden.)

	
	
	
	groupPriority
	OD

default: 0
	There are non-zero Groups that could be selected by the client. To convey priority information, this attribute is used.  The higher value of this attribute indicates higher priority.

	
	
	
	minBandwidth
	O
	Minimum bandwidth value in all Representations in group.

	
	
	
	maxBandwidth
	O
	Maximum bandwidth value in all Representations in group.

	
	
	
	minWidth
	O
	Minimum width value in all Representations in group.

	
	
	
	maxWidth
	O
	Maximum width value in all Representations in group.

	
	
	
	minHeight
	O
	Minimum height value in all Representations in group.

	
	
	
	maxHeight
	O
	Maximum height value in all Representations in group.

	
	
	
	minFrameRate
	O
	Minimum frame rate value in all Representations in group.

	
	
	
	maxFrameRate
	O
	Maximum frame rate value in all Representations in group.

	
	
	
	segmentAlignmentFlag
	O
	If given, overrides segmentAlignmentFlag in Period and specifies the value for all Representations in group.

	
	
	
	bitStreamSwitchingFlag
	O
	If given, overrides bitStreamSwitchingFlag in Period and specifies the value for all Representations in group.

	
	
	
	fragmentAlignmentFlag
	O
default:
false
	If true, Fragments within the media segments are aligned such that switching can be achieved by playing a sequence of whole fragments.

	
	
	
	SegmentInfoDefault
	0...1
	If present, completely replaces any Period level SegmentInfoDefault.

	
	
	
	Representation
	0… N
	See below in Representation. Representations for a group can either be at Period level or RepresentationGroup level. When at Period level, the group attribute is mandatory in RepresentationGroup to specify which group is being described.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory, F=Fixed.
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, List of elements and attributes is in italics bold


3.6.2 Relevance for 3GPP DASH

As all Representations may be contained in a RepresentationGroup, and ensure that an MPD validates against the generic schema, the Representation element may not be present. This is also part of the consequence presented in section 3.5.2. The changes should be taken into account in the Rel-9 schema to extend it to the general schema.
In addition, we believe that the group concept should be more prominent in 3GP-DASH TS 26.247. The addition of the Representation Group element enables simple grouping of Representations, simpler description of common and differentiating attributes and easier selection for the client. However, this discussion should be done independently of the extensibility.
3.7 New Content Descriptors

3.7.1 Extensions

Each Representation or per default each RepresentionGroup may have assigned certain content description elements. The content description elements are all structured in the same way, namely they contain a schemeIdUri attribute to identify the scheme and optional SchemeInformation elements. The schemeIdUri provides a URI to identify the scheme. The definition of this element is specific to the scheme employed. The scheme may be a URN or a URL. Specific elements for content description are defined for:
· ContentProtection: content protection scheme element.
· ContentAccessibility: accessibility component scheme element.

· ContentRating: rating scheme element.

· ContentViewpoint: viewpoint scheme element.
3.7.2 Relevance for 3GPP DASH

We believe that for any new content description attribute that is considered relevant in 3GP-DASH, the same principle should be applied. In particular, we propose to adopt the four content description elements as defined above.
However, the changes do not require any changes in the Rel-9 schema to extend it to the general schema.
3.8 Multiple base URLs

3.8.1 Extensions

Multiple base URLs are provided to signal to DASH clients that the same content may be accessed through different CDNs or server locations. 

If alternative base URLs are provided at any level (MPD, Period, Representation) through the BaseURL elements, this means that the identical segments are accessible at multiple locations. In the absence of other criteria, the DASH Client may use the first baseURL as “base URI”. The DASH Client may use alternative base URLs provided in the BaseURL element as “base URI” and may implement any suitable algorithm to determine to which URLs it issues its requests. 
	
	BaseURL
	0…N
	A URL that can be used on MPD level instead of or in addition to the baseURL attribute


3.8.2 Relevance for 3GPP DASH

We believe that this extensions has merit in the 3GPP context as well and propose to add this functionality to 3GPP DASH.

However, for creating alignment and compatibility for the MPD, no actions are required for the Release-9 specification.
3.9 Arbitrary Segment Duration

3.9.1 Extensions

The SegmentTimeline element provides a way to express non-regular Representation segment durations while employing run-length compression for compactness when spans of segments have constant duration. The timeline allows the client to map segment indexes to times within the Period. 

A single SegmentTimeline element may be contained in the SegmentInfoDefault or SegmentInfo elements. When contained in the SegmentInfo, it overrides any instance in the related SegmentInfoDefault. When this element is used, any default duration attribute in force is overridden and no duration attribute may be present.

Times and durations in the timeline are expressed as rational numbers in seconds. The value of the timescale attribute provides the denominator while the time and duration values provide the numerator.

The SegmentTimeline contains a list of S elements with each specifying a required start time attribute t, a required duration attribute d, and an optional repeat count attribute r for a number of times the duration is to be repeated for a contiguous series of Segments. The repeat value is zero based and defaults to zero (a single Segment in the series). For example, a repeat count of three means there are four Segments in the series.

The S elements are sorted by their t attribute values. The time values are relative to the beginning of the Period. If the first t value in the first S element is non-zero, the value given establishes the base time that is aligned with the start of the period. 

When a URLtemplate is in force, the template always contains either a $Time$ or $Index$ identifier but not both. The $Time$ identifier is replaced by the segment start time (in timescale units) obtained from the SegmentTimeline. If the $Index$ substitution tag is used, the substitution rules are the same as when a SegmentTimeline is not being used. 

In addition, the URLtemplate can optionally contain the $Bandwidth$ substitution tag. The $Bandwidth$ is replaced by the Representation bandwidth attribute value for the chosen Representation in the group.
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SEQ Table 
2
 — Segment Timeline Semantics
	Element or Attribute Name
	Use
	Description

	
	
	
	SegmentTimeline
	0 ... 1
	Segment timeline information for a switchable set of Representations.

	
	
	
	
	timescale
	M
	The number of timeline units per second. This forms the denominator for expressing time in seconds as a rational number.

	
	
	
	
	S
	1 .. N
	Time line Segment series element. Each series specifies a start time, duration, and number of times the duration is to be repeated for a contiguous series of Segments. These elements are sorted by their t attribute values.

	
	
	
	
	
	t
	M
	Time, in timescale units, the first Segment in the series starts relative to the beginning of the period.

	
	
	
	
	
	d
	M
	Duration, in timescale units, of each Segment in the series.

	
	
	
	
	
	r
	OD

default: 0
	Repeat count of the number of Segments in the series after the first and with the same duration d. This value is zero based so a value of three means four Segments in the series.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Elements are bold; attributes are non-bold.


3.9.2 Relevance for 3GPP DASH

We do not see the immediate relevance for arbitrary segment duration support in 3GPP DASH. However, in case variable segment durations are considered as relevant, then the support for this shall be provided by the same mechanism as in MPEG DASH.

The changes do not require any changes in the Rel-9 schema to extend it to the general schema..
3.10 Multiview Descriptor

3.10.1 Extensions

A presentation can contain two or more views of which one or more view pairs can contain stereoscopic content suitable to be displayed as left and right view. The MultipleViews element supports signalling of frame packing arrangement and the transport of multiple views in a single representation. It is also used to identify left or right view if a single view is contained per representation. 
3.10.2 Relevance for 3GPP DASH

We do not see the relevance of multiview support in 3GPP DASH Release-10. However, once multiview support is considered relevant, then the support for this shall be provided by the same mechanism as in MPEG DASH.
For creating alignment and compatibility for the MPD, no actions are required for the Release-9 specification.
3.11 Additional Representation Attributes

3.11.1 Extensions

MPEG DASH defines additional optional attributes for each Representation as below.
	Element or Attribute Name
	Use
	Description

	
	
	Representation
	M
	This element contains a description of a Representation.

	
	
	
	…
	…
	…

	
	
	
	depid
	O
	Indicates a whitespace-separated list of 'id' attributes indicating all complementary representations the representation depends on in the decoding process.

	
	
	
	maximumRAPPeriod
	O
	Provides the maximum period in seconds of RAPs in this Representation. If not present, it is unspecified.

	
	
	
	default
	OD

default:
"false"
	In each non-zero group, there may be more than one Representation that are candidates for selection. To recommend a default Representation to be selected, the default attribute may be used.


3.11.2 Relevance for 3GPP DASH

We believe that maximumRAPPeriod and default parameter should be added to 3GP DASH as well. We do not see the relevance of depid parameter support in 3GPP DASH Release-10. However, once dependent representation support is considered relevant, then the support for this shall be provided by the same mechanism as in MPEG DASH.

This feature does not require any modifications to Rel-9 3GPP as the attributes are optional.
3.12 Subsets

3.12.1 Extensions

1.1.1.1.1 Overview

Subsets provide a mechanism to restrict the combination of active Representations Groups. 

A Subset defines a set of one or more Representation Groups. With the presence of a Subset the MPD expresses the intention of the creator of the MPD for a client to act as follows: Assume that an active Representation Group is one where the client is presenting one of the Representations. At any time, the set of active Representation Groups shall be a subset of one of the specified Subsets. Any RepresentionGroup not explicitly contained in any Subset element is implicitly contained in all specified Subsets.

This implies that

· Empty Subsets are not allowed.
· No Subset should contain all the Representation Groups.
All groups that are provided in the value of the group attribute of a Contains element are contained in this Subset.
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SEQ Table 
2
 — Subset Element Semantics

	Element or Attribute Name
	Use
	Description

	Period
	
	

	
	Subset
	0...N
	Provides Subset Information

	
	
	Contains
	

1…N
	Provide the information of contained Representation Groups in this Subset.



	
	
	
	group
	M
	Specifies by its group attribute, which Representation Group is included in this subset.

	Legend: 

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

For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Elements are bold; attributes are non-bold.
NOTE: It is an open question whether Subsets may also be used for selection of active RepresentationGroups by the presentation layer. In this case an id and or annotation may be required to be added to the Subset element.


3.12.2 Relevance for 3GPP DASH

We do not see the relevance of this feature for 3GPP DASH.

This feature does not require any modifications to Rel-9 3GPP as the element is optional.
3.13 Support for MPEG-2 Transport Stream

3.13.1 Extensions

The Media Presentation framework  is also instantiated in this section using the MPEG-2 TS [ISO/IEC 13818-1]. This instantiation is referred to as “MPEG-2 TS-based DASH”.
3.13.2 Relevance for 3GPP DASH
We do not see the relevance of this feature for 3GPP DASH.

This feature does not require any modifications to Rel-9 3GPP.

3.14 Optional Source URL Element

3.14.1 Extensions

MPEG DASH permits the removing the ‘sourceURL’ attribute when Segments are from the same file.
3.14.2 Relevance for 3GPP DASH

The changes do require a change in the Rel-9 schema to extend it to the general schema in a sense that the the ‘sourceURL’ attribute shall be optional in Release-9 schema. This is addressed in document S4-110055.
4 Proposal

In summary, we propose the following:

· Update the schema in Rel-9 as proposed in section 3 such that the schema is generalized and can be extended by MPEG.
· Keep existing MPD schema in Rel-9 and make a clear statement that this is informative, but that any Rel-9 MPD shall validate against this schema
· Consider a more generic name for the namespace, possibly adopt an ISO file name. Consult with MPEG.
· Consider the addition of profile attribute in Release-9 after consultation in with MPEG.

· Inform MPEG about these decisions from this meeting and ask for confirmed feedback such that Rel-9 CRs can be completed for SA#63.
· Consider the other alignment aspects, especially the segment indexing and timing in the context of Release-9
· Consider the other MPEG features in the context of Release-10 3GPP DASH.
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