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1 Introduction
As reported in S4-110293, MPEG DASH has reached DIS status just recently. The specification is very much aligned with 3GPP Rel-9 AHS and 3GPP DASH Rel-10. However, there is always danger for misalignment, especially if different attendance and different objectives guide the work in either organization.

Diverging specifications would be disastrous, so the primary objective should be alignment between MPEG DASH and 3GPP specifications. However, at the same time, there is desire to simplify and clean out any Rel-9 AHS clumsy design and naming to spur adoption of the specifications beyond MPEG and 3GPP. And 3GPP does not require all features introduced in MPEG DASH, as MPEG targets a much broader scope including TV sets, CE devices as well as delivery over the open wired Internet.

Note that beyond features, also some procedural alignment needs to be achieved. This is discussed in accompanying contribution S4-110226.
This documents provides an overview of the extensions/differences of MPEG Draft International Standard (DIS) as available in ISO/IEC 23001-6 compared to 3GPP Release-9. 

Specifically, 

· section 2 summarizes the already achieved agreements in terms of alignment.

· section 3 discusses remaining differences and the relevance for 3GPP

The proposal is summarized in section 4. 
2 Achieved Alignment agreements

2.1 Summary

The following agreements have been achieved
· Timing and Indexing in Segments and Segment formats

· Period duration

· MPD Assembly

· Optional Source URL attribute

· Addition of frame rate attribute
2.2 Timing and Indexing in Segments

The basic agreements on Timing and Indexing in Segments formats had been documented in S4-110174, section 3. Input Contributions S4-110228, S4-110229 and S4-110232 address this subject providing full specification text.
2.3 Period Duration

2.3.1 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. 
2.3.2 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. Input contribution S4-110228 addresses this subject
2.4 MPD Assembly and Fragmentation

2.4.1 Extensions and Differences

MPEG DASH permits the assembly and fragmentation of the MPD by using xlink. The details of the motivation are discussed in S4-110231.
2.4.2 Relevance for 3GPP Specifications

This does not have any additional effects to Release-9 except the one discussed in 2.3.

The addition of MPD Assembly and Fragmentation in Release-10 was agreed. The specification text is available in S4-110231.
2.5 Optional Source URL Element

2.5.1 Extensions

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

The Release-9 relevant CR had been agreed during SA4#62.
For Release-10 additional considerations are provided in S4-110231. 
3 Additional Features and proposed procedures
3.1 Summary
The following additions not yet included in section 3 had been reported earlier:

· Sub-segment Alignment

· Representation Group Element

· New Content Descriptors

· Multiple Base URLs

· Arbitrary Segment duration

· Complementary Representations

· Multiview Descriptor

· Subsets

· Clock drift control

· Support for MPEG-2 Transport Stream

For each of the above topics some more details are provided below.
The following additions have been reported to 3GPP in S4-110293

· Inclusion of two audio related attributes: numberOfChannels and samplingRate in MPD.
· Inclusion of two video pixel size attributes: parx and pary in MPD.
· Improvement of MPEG-2TS delivery support in MPD.
· Inclusion of bitstreamStructureId attribute to allow switching between video representations with same bitstream structure.

· Definition of two DASH MPD profiles.
· Inclusion of guidelines for adding delivery formats to DASH.
· Support of Protection Scheme identification in MPD using UUID specified in the PSS box of file format.
· Inclusion of a functional definition for “Representation Access Point”.
· Inclusion of one annex on quality metrics.

· Improved frame-packing signaling in MPD.

· Inclusion of one annex on MIME type registration for MPD.

· Inclusion of minBufferTime at period level.

· Inclusion of subRepresentation element to support advanced trick mode.
· Generalization of segment index box in File Format.
· Inclusion of boxes to support selecting of layered subsets of segments in File Format.

· Support for common encryption in File Format.
For each of these newly added features, only those are mentioned, that are considered relevant for Rel-10 DASH. 
3.2 Subsegment Alignment

3.2.1 Extensions and Differences
The details of fragment alignment (now referred to as sub-segment 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. 

3.2.2 Proposal
We believe that this feature is essential for Rel-10 DASH and propose to agree on the feature and integrate it in an updated version TS26.247.
3.3 Representation Group Element

3.3.1 Extensions

To mitigate the inefficiency of duplicated attributes and to permit pre-selection of Representation and Representation groups, a Group element is introduced. Each Group 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 Group element do not contain any other values for the attributes than those documented for that RepresentationGroup.

The semantics of the attributes and elements within a Representation Group are provided in Table 1.
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SEQ Table 
1
 — Semantics of Group element
	Element or Attribute Name
	Use
	Description

	
	
	Group
	
	Group description

	
	
	
	@xlink:href
	O
	reference to external Group element

	
	
	
	@xlink:actuate
	OD

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

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

	
	
	
	@minBandwidth
	O
	Minimum bandwidth value in all Representations in this Group.

	
	
	
	@maxBandwidth
	O
	Maximum bandwidth value in all Representations in this Group.

	
	
	
	@minWidth
	O
	Minimum width value in all Representations in this Group.

	
	
	
	@maxWidth
	O
	Maximum width value in all Representations in this Group.

	
	
	
	@minHeight
	O
	Minimum height value in all Representations in this Group.

	
	
	
	@maxHeight
	O
	Maximum height value in all Representations in this Group.

	
	
	
	@minFrameRate
	O
	Minimum frame rate value in all Representations in this Group.

	
	
	
	@maxFrameRate
	O
	Maximum frame rate value in all Representations in this Group.

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

	
	
	
	@bitStreamSwitchingFlag
	O
	If given, overrides Period@bitStreamSwitchingFlag iand specifies the value for all Representations in this Group.

	
	
	
	@subsegmentAlignment
	OD

default:
false
	Assume the following definitions:

· The Earliest Presentation Time of a subsegment is defined to be the earliest presentation time of any sample in the reference stream of the subsegment. The Latest Presentation Time of a subsegment is defined to be the Presentation Time of the latest sample in the reference stream of the subsegment that has a Presentation Time less than the Earliest Presentation time of the next subsegment.

If the subsegmentAlignment for a Group is set to ‘true’, all following conditions shall be satisfied:

· Each Media Segment shall be indexed (i.e. either it contains a segment index or there is an Index Segment providing an index for the Media Segment)

· For every subsegment with contains_RAP =1, the TRAP value of the first RAP in the subsegment shall be the earliest presentation time of any sample of the reference stream of the subsegment in which it appears, 

· For any two representations, A and B, and any k, the Earliest Presentation Time of the kth subsegment of A shall be greater than the Latest Presentation Time of the k-1th subsegment of B.

	
	
	
	SegmentInfoDefault
	0...1
	If present, replaces any possibly present Period@SegmentInfoDefault. For more details refer to XXX

	
	
	
	Representation
	0… N
	See XXX

	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 and preceded with an @, List of elements and attributes is in italics bold


3.3.2 Proposal for 3GPP AHS/DASH

As all Representations may be contained in a Group, 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 4.5.2. The changes should be taken into account in the Rel-9 schema to extend it to the general schema. This subject has unfortunately be overlooked in the submission of S4-110228 and should be taken into account in a revised version.
In addition, we believe that the group concept should be more prominent in 3GP-DASH TS 26.247. The addition of the Group element enables simple grouping of Representations, simpler description of common and differentiating attributes and easier selection for the client. 
We strongly encourage adding this concept to Rel-10. If no objection is observed, it is proposed to add this concept to Rel-10.
3.4 New Content Descriptors

3.4.1 Extensions

Each Representation or per default each Group 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.
· Accessibility: accessibility component scheme element.

· Rating: rating scheme element.

· Viewpoint: viewpoint scheme element.
3.4.2 Proposal 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.

3.5 Multiple base URLs

3.5.1 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 through the BaseURL element at any level, this means that the identical segments are accessible at multiple locations. In the absence of other criteria, the DASH Client may use the first base URL as “base URI”. The DASH Client may use base URLs provided in the BaseURL element as “base URI” and may implement any suitable algorithm to determine which URLs it uses for requests."
	
	BaseURL
	0…N
	A Base URL that can be used for reference resolution and alternative URL selection. For more details refer to the description in XXX and XXX.


3.5.2 Proposal 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 Rel-10.
3.6 Arbitrary Segment Duration

3.6.1 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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 — 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.


3.6.2 Proposal 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.

3.7 Complementary Representations
3.7.1 Extensions

Complementary representations are representations in a set of representations which have inter-representation dependencies and which when combined result in a single representation for decoding and presentation.

	
	
	
	@dependencyId
	O
	Indicates a whitespace-separated list of @id attributes indicating all complementary Representations the Representation depends on in the decoding process.


3.7.2 Relevance for 3GPP DASH

We do not see the relevance of complementary representation support in 3GPP DASH Release-10 as no codecs are available that would benefit from this addition.
3.8 Multiview Descriptor

3.8.1 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. 
3.8.2 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.

3.9 Subsets

3.9.1 Extensions

1.1.1.1 Subsets

1.1.1.1.1 Overview

Subsets are described by the Subset element. 

Subsets provide a mechanism to restrict the combination of active Groups where an active Group is one that for which the DASH client is presenting at least one of the contained Representations.

A Subset defines a set of one or more Groups. With the presence of a Subset element a Period element expresses the intention of the creator of the Media Presentation for a client to act as follows: At any time, the set of active Groups shall be a subset of one of the specified Subsets. Any Group 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 Groups.
All Groups that are provided in the value of the @group attribute of a Contains element are contained in this Subset.

The semantics of the attributes and elements within a Subset are provided in Table 3 of 1.1.1.1.2. The XML-syntax of the Subset type is provided in Fehler! Verweisquelle konnte nicht gefunden werden..

1.1.1.1.2 Semantics
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 — Subset Element Semantics

	Element or Attribute Name
	Use
	Description

	Period
	
	

	
	Subset
	0...N
	Provides Subset Information

	
	
	Contains
	

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



	
	
	
	@group
	M
	Specifies by its @group attribute, which 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 and preceded with an @.
NOTE: It is an open question whether Subsets may also be used for selection of active Groups by the presentation layer. In this case an id and or annotation may be required to be added to the Subset element.


3.9.2 Proposal for 3GPP DASH

We do not see the relevance of this feature for 3GPP DASH as even the usage in MPEG DASH was not entirely clarified.
3.10 Clock Drift Control
3.10.1 Extensions

The producer reference box may be present. In this case the following additions to client behaviour have been added:
A.1 
Encoder Clock Drift Control

Non-alignment between the end of a Representation in one Period and the start time of the next Period may be caused by encoder clock inaccuracy. The client should align the media presentation time at each Period start.  In addition, significant deviations of the start time of segments to the media time should be detected and drift-compensating measures may be applied even before the start of the next period is reached.
During long live streaming sessions, a difference in clock accuracy of the encoder and decoder may cause the playback to lag behind real-time or to interrupt temporarily due to the client trying to access data faster than real-time. Clients may avoid these anomalies by using the Producer Reference Time boxes as follows. The pace r1 of the encoder clock in relation to the UTC is recovered from Producer Reference Time boxes. If the relative pace r1 is less than 1, equal to 1, or greater than 1, the encoder clock runs more slowly than the UTC, at an identical pace compared to the UTC, or faster than the UTC, respectively. The pace r2 of the receiver playout clock in relation to UTC is created by accessing a UTC source. A timescale multiplication factor c is equal to r1/r2. A presentation time on a timeline of the receiver playout clock is derived for each sample or access unit by multiplying the composition time of the sample (as indicated by the file format structures) or the presentation time of the access unit (as indicated by the respective Program Elementary Stream header) by the timescale multiplication factor c.
3.10.2 Proposal for 3GPP DASH

We believe that a similar section in the client behaviour section may be useful. We propose to add this to 3GPP Rel-10 DASH
3.11 Support for MPEG-2 Transport Stream

3.11.1 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”.
3.11.2 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.

3.12 Support for MPEG-2 Transport Stream

3.12.1 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”.
3.12.2 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.

3.13 Audio related attributes

3.13.1  Extensions

Two audio related attributes are introduced.
	
	
	
	@numberOfChannels
	O
	A single value describing the number of audio output channels or a list of available audio channels. For example,  @numberOfChannels=”5.1 2” for an MPEG Surround Representation

	
	
	
	@samplingRate
	O
	A single value describing the sample rate of the audio stream or a list of sample rates available in the audio stream, e.g. @samplingRate=”44100 22050” for an HE-AAC stream with the SBR tool enabled and backwards compatible signaling.


3.13.2 Relevance for 3GPP DASH

We believe that these parameters are relevant for 3GPP DASH. 
We propose to add these parameters in an updated version of TS26.247.
3.14 DASH MPD profiles

3.14.1 Extensions

MPEG DASH adds a profile attribute. 

	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 as described in Clause 8.1


This attribute has the following meaning (see section 8.1 of 23001-6):
"Profiles of DASH are defined so as to enable interoperability and the signaling of the use of features etc.  

A profile has an identifier and refers to a set of specific restrictions.  Those restrictions might be on features of the media presentation description (MPD) document, usage of the network, media format(s), codec(s) used, protection formats, or on quantitative measures such as bit-rates, segment lengths, screen size, and so on.  Profiles defined in this part of ISO/IEC 23001 define restrictions on features of this part of ISO/IEC 23001 only (e.g. not codec types).  Externally defined profiles may additionally impose restrictions on other aspects of media delivery.
A profile is a claim and a permission; it claims that the media presentation (MPD document and segment formats) conforms to the profile, and gives permission to a reader that implements that profile to read the media presentation, interpret what it recognizes, and ignore the material it does not understand.
The profiles with which an MPD complies are indicated in the MPD@profiles attribute. This element is a space-delimited list of profile identifiers each of which is a URI. Profile identifiers defined in this specification are URNs conforming to RFC 3406. URLs may also be used. When a URL is used, it should also contain a month-date in the form mmyyyy; the assignment of the URL must have been authorized by the owner of the domain name in that URL on or very close to that date, to avoid problems when domain names change ownership."
3.14.2 Proposal for 3GPP DASH

We believe that this is relevant for 3GPP as discussed also in S4-110226.
We proposed to add a profile attribute and define a single profile for Release-9 and a single profile for Release-10 in TS 26.247 with an appropriate name space identifier. 

We also propose to consider that a Media Presentation complying to this profile shall include at least one Representation that is coded in H.264 CBP level 1.3. Additional constraints may be added.
3.15 Protection Scheme identification in MPD

3.15.1 Extensions

MPEG DASH defines a content protection identifier if used with Scheme Type as defined in ISO base media file format in section 5.6 of 23001-6.
"The following rules apply for the URIs to identify specific content protection schemes, i.e. schemes contained in the ContentProtection element:

· For Representations based on ISO/IEC14496-12, the following URIs are defined to indicate the Scheme Type specified in the Scheme Type Box within the Protection Scheme Information Box of the file:

urn:mpeg:mpegB:dash:mp4protection:<Scheme Type>

where <Scheme Type> is the 4CC contained in the Scheme Type Box, suitably escaped according to RFC 2141."
3.15.2 Proposal for 3GPP DASH

We believe that this is relevant for 3GPP to the extent that the URN space for referencing OMA DRM 2.0 and 2.1 is added to the specification as one way to signal content protection in TS26.247.
It may even considered to add these identifier suggestions to Rel-9. 
3.16 Functional definition for “Representation Access Point”

3.16.1 Extensions

MPEG DASH has revisited the explanation of RAP as some confusion was present on the meaning of RAP. Specifically a RAP is now defined as a Representation Access Point and Random Access Point is not used in the specification.
"representation access point 

position in a media segment that is identified as being a position for which it is possible to start playback using only the information contained in the media segment from that position onwards (preceded by initialising with the initialisation segment, if any). It consists of a byte index, IRAP, and a presentation time, TRAP, related as follows

· TRAP is the earliest presentation time such that all access units with presentation time greater than or equal to TRAP can be correctly decoded using stream data starting at IRAP and no stream data before IRAP.

· IRAP is the greatest byte index in the stream such that all access units with presentation time greater than or equal to TRAP can be correctly decoded using stream data starting at IRAP and no stream data before IRAP.

Representation access points may coincide with random access points in certain media streams." 

3.16.2 Proposal for 3GPP DASH

We believe that this is relevant for 3GPP to also apply this explanation in TS26.247. It is proposed to updated TS26.247 accordingly.

It may even considered to add these updates also to Rel-9. 
3.17 Quality metrics

3.17.1 Extensions

MPEG DASH provides a full annex on Quality Metrics in 23001-6, Annex E.
3.17.2 Proposal for 3GPP DASH

We believe that this Annex is relevant for 3GPP as a baseline to derive metrics.
We propose to address these extensions as proposed in S4-110234.
3.18 MIME type registration for MPD

3.18.1 Extensions

MPEG DASH provides a full annex MIME type in 23001-6, Annex D.
3.18.2 Proposal for 3GPP DASH

We believe that this Annex is relevant for 3GPP.

We propose to address these extensions as proposed in S4-110226.
3.19 minBufferTime at period level.
3.19.1 Extensions

MPEG adds an optional attribute on Period level on minBufferTime that overrides the one at MPD level.
	
	
	@minBufferTime
	O
	When present, this attribute overrides for this Period the MPD@minBufferTime attribute at MPD level. 


3.19.2 Proposal for 3GPP DASH

We propose to apply the same in an updated version of 3GPP DASH.
3.20 Sub Representation
3.20.1 Extensions

MPEG adds the concept of Sub-Representatons to permit easy access to subsets of Representations.
3.20.2 Proposal for 3GPP DASH

We believe that this feature is relevant for 3GPP.

We propose to address these extensions as proposed in S4-110235.

4 Proposal

In summary, we propose the following:

· Integrate the agreements from section 2 in an updated version of TS26.247 as proposed in S4-110230
· Address the individual proposals in section 3 and integrate in an updated version of TS26.247. the following features are proposed to be added:
· Sub-segment Alignment

· Group Element

· New Content Descriptors

· Multiple Base URLs

· Clock drift control

· two audio related attributes: numberOfChannels and samplingRate in MPD.
· Profiles
· Protection Scheme signalling 
· Functional definition for “Representation Access Point”.
· Alignment on Quality metrics (see S4-110234 for details)
· Alignment on MIME type registration for MPD (see S4-110230 for details)
· minBufferTime at period level.

· Sub-Representation feature (see S4-110235 for details)
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