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1 Introduction
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 had considered this aspect and it was agreed that this is an important extension to 3GPP DASH Rel-9. We propose to adopt the same extensions for 3GPP DASH Rel-10 for the same reasons. Background and use case discussion is provided in section 2, the solution as adopted by MPEG is presented in clause 3 and the concrete proposal is provided in section 4.
2 Background and Use Case Discussion

2.1 Background

Seamless switching of representations requires that the encapsulated media streams in each Representation are time-aligned in a sense such that the presentation times of the media samples of different representations can be used for seamless switching. However, due to different options how media streams may be encoded, certain processing steps are required in the HTTP streaming client to enable seamless switching, i.e. to present the switch-from Representation up to time t and the switch-to Representation from time t. The processing steps may require support for additional capabilities and resources in clients that are not necessarily supported. 
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Figure 1 Reference model for a DASH 

Figure 1 shows a simple reference model for DASH client. The following processing steps are assumed.

· The DASH access client accesses DASH segments and downloads entire movie fragments.

· The DASH client forwards the fragments in the encoded sample buffer, from which the media decoder drains the media for decoding.

· The media decoder places the decoded samples in the decoded sample buffer and the samples are rendered at the appropriate time.

In case of switching representations, it is essential that the decoded sample buffer contains a seamless transition from samples decoded from the switch-from representation to the samples decoded from the switch-to representation.

To minimize the overlap of decoding both Representations, it is assumed that once switching has been decided, that the switch-to Representation is accessed at a Random Access Point (RAP) with a presentation time TRAP. 

The discussion in this document now deals with stream properties that require or not require that data in the encoded domain and/or in the decoded domain needs to be discarded to enable seamless switching.

2.2 Fragment Alignment switching

Specifically, we are concerned with the level at which overlapping data from switch-from and switch-to representations must be discarded. In the following discussions we are not primarily concerned with downloading of overlapping data, but on the processing that is necessary to enable seamless switching. 

The cases considered in this document are those for which the bitstreamSwitching and segmentAlignment flags are false and when a Segment Index is provided.  eWe are concerned with identifying the case where seamless switching can always be achieved by discarding entire overlapping Movie Fragments. This can be done in the “DASH Access Client”, without the need to unpack samples from the fragment.

For simplicity in the following, when we refer to a RAP, we mean a RAP indexed in the Segment Index (theoretically, there can be RAPs which are not indicated in the Segment Index).

We define the Earliest Composition Time of a fragment to be the earliest composition time of any sample in the fragment. Define the Latest Composition Time of a fragment to be the Composition Time of the latest sample that has a Composition Time less than the Earliest Composition time of the next fragment in this Representation.

For DASH, for any Fragment k in a Representation, the earliest composition time of any track of the k-th fragment shall be greater than the latest composition time of any track of the k-1th fragment.
Then such switching with discarding entire fragments is true if the Representations have the following property:

(a) if a sub-segment has a RAP then the RAP is at the start of a Fragment, and

(b) for any two representations, A and B, and any k, the Earliest Composition Time of the kth fragment of A is greater than the Latest Composition Time of the k-1th fragment of B.

Figure 2 shows the principle for which each (signalled) RAP is aligned with a fragment boundary. Therefore, fragment-aligned Representations permit much simpler switching.
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Figure 2 Fragment Alignment

3 Possible Solution aligned with MPEG Committee Draft
3.1 Summary
MPEG addressed the use cases in section 2 by providing extensions to the 3GPP Rel-9 baseline. The following specification text is added.
· A new 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. The specification text is provided
3.2 Fragment Alignment Flag
	Element or Attribute Name
	Use
	Description

	
	
	RepresentationGroup
	
	Representation Group summary

	
	
	
	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.


3.3 Fragment Alignment

Assume the following definitions:

· (Signaled) Random Access Point (RAP): A Random access point that is signaled either in the MPD using the startWithRAP flag or in the Segment Index by the contains_RAP flag.

· RAP Index and RAP Presentation Time: A signaled Random Access Point is characterized by a pair (Index, Presentation Time) where Index identifies a specific sample that does not depend on any sample earlier in decoding order and Presentation Time is the earliest time TRAP for which no sample with presentation time not less than TRAP is dependent on any sample earlier in decoding order than Index.

· The Earliest Composition Time of a fragment is defined to be the earliest composition time of any sample in the reference track of the fragment. The Latest Composition Time of a fragment is defined to be the Composition Time of the latest sample in the reference track of the fragment that has a Composition Time less than the Earliest Composition time of the next fragment.
The following shall apply for Segments being used in Representations
If the fragmentAlignmentFlag for a RepresentationGroup is set to ‘true’ and the segmentAlignmentFlag is set to ‘false’, all following conditions shall be satisfied:
· Each media segment shall contain the Segment Index.
· For every sub-segment with contains_RAP =1, the RAP Presentation Time of the first RAP shall be the earliest composition time of any sample of the reference track of the Fragment in which it appears, 
· For any two representations, A and B, and any k, the Earliest Composition Time of the kth fragment of A shall be greater than the Latest Composition Time of the k-1th fragment of B.
4 Proposal

In summary, we propose the following:

· Agree on the use case on simple switching based on fragment alignment.
· Align with 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.
· In addition, the following restriction on fragments shall be added for DASH segments: “For any Fragment k in a Representation, the earliest composition time of any track of the k-th fragment shall be greater than the latest composition time of any track of the k-1th fragment.”

· Inform MPEG on the decision on this matter.
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