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1 Introduction

It has recently been proposed to use SMIL for the purpose of the Multimedia Presentation Description (MPD). This document discusses the issues and challenges that arise from using SMIL.
2 Media Presentation Description

The MPD constitutes the entry point for a client to content that is offered using Adaptive HTTP Streaming. 
The MPD contains the following information:

· General information about the presentation, e.g. availability, type, …
· Content information: contains information about the available representations and their characteristics.

· Access Information: contains information about how to excess each specific segment of a representation of the content.

Based on the information provided by the MPD, the client will be able to select content, select the appropriate representation based on the client’s parameters, and fetch the desired segment. 
3 SMIL

SMIL is defined by W3C. 3GPP has defined its own SMIL Language Profile in TS 26.246, which is based on SMIL 2.0 and is targeted for MMS usage and for scene descriptions in PSS. The 3GPP SMIL profile is a subset of SMIL 2.0 Full profile and is a superset of the SMIL 2.0 Basic profile. It consists of the following SMIL modules: 

	Content Control
	BasicContentControl, SkipContentControl, PrefetchControl

	Layout 
	BasicLayout

	Linking
	BasicLinking, LinkingAttributes

	Media Objects
	BasicMedia, MediaAccessibility, MediaDescription, MediaClipping, MediaParameter

	Meta Information
	MetaInformation

	Structure
	Structure

	Timing and Syncrhonization
	BasicInlineTiming, EventTiming, MinMaxTiming, RepeatTiming, BasicTimeContainers

	Transition Effects
	BasicTransitions


3.1 Suitability for the MPD
The following is an analysis of the different problems that arise when attempting to use SMIL as the MPD format.

3.1.1 Profiling SMIL
The 3GPP SMIL Language profile consists of many SMIL modules, of which only the following are needed by the MPD: 
· Structure module (provides smil, head, and body elements)
· BasicContentControl module (provides the switch element)
· A subset of the BasicMedia module (provides video and audio elements)
· BasicInlineTiming module (provides attributes begin, end, and dur)

· BasicTimeContainers module (provides par and seq elements) 

The list shows the majority of the modules that are part of the 3GPP SMIL Language profile are not needed. This suggests that extensive profiling of the 3GPP SMIL Language profile will be required.
3.1.2 Extending SMIL

On the other hand, the functionality provided by SMIL does not fulfill all the functionality of an MPD. SMIL does not have language elements and modules to do the following:

· Provide generic information about the service (availability, type, time shifting, …). The MetaInformation module is not suitable for this purpose and if used, would need to be extended to contain the appropriate information.
· Describe representations as a consistent subset of the content. The switch element together with test parameters may be used to test for specific conditions. This would mean that for each segment, the client has to perform a set of tests to find out the appropriate segment. This is mainly because the excl element is not part of the 3GPP SMIL Language profile (ExclTimeContainers module), and as such a switch is the only option but it may only contain media objects. On the other hand, it is not always obvious that representations would be differentiable based on the test conditions. There are cases where two representations may share the same system parameters but still differ in issues that cannot be tested or for which no System Parameters exist. As a consequence, it is uncertain that a client that selects a specific representation will always be able to select the appropriate segment that belongs to that representation.

· Provide parameters for the client to customize the delivery in the case of dynamic serving mode. In SMIL, the client has no control about the media composition and timing. The content that is offered must be present on the server and the content preparation parameters may not be altered by the client. Extensions would be required to enable the dynamic use case.

By extending and profile the 3GPP SMIL Language profile, there would be need for defining a new namespace and existing SMIL implementations would not be re-usable for the purpose of consuming the MPD.
3.1.3 Timing Issues

SMIL defines clear rules for the handling of the timing. Parent elements impose their timing rules on the child elements. For example, the timing of a par or seq element overwrites the timing of included media objects. Another example, the timing information in a audio or video element overwrites the actual timing information in the media tracks of the referenced media content.
In the following SMIL example, the second par element gives a definite timing for ending the playback of the prior segment. In this case, tracks from the previous segment may either be cut short or empty gaps will be created.

	<body> 
  ...
  <par begin="30.0s"> 
    <switch> 
      <video src="alt1_1.3gp" systemBitrate="192000"/> 
      <seq systemBitrate="128000"> 
        <video src="alt2_1.3gp" /> 
        <video src="alt2_2.3gp"/> 
      </seq> 
    </switch> 
  </par> 
  <par begin="60.0s">  
    <switch> 
      <video src="alt1_2.3gp" systemBitrate="192000"/> 
      <seq systemBitrate="128000"> 
        <video src="alt2_3.3gp" /> 
        <video src="alt2_4.3gp"/> 
      </seq> 
    </switch> 
  </par>
  ...
</body>


The following figure illustrates the problem.


[image: image1.emf]Audio

Video

par par


In the example, the audio media ends before the start of the next segment, while the video media is truncated to satisfy the timing constraints of the parent element.

In fact SMIL was not designed with the purpose of ensuring smooth continuity across different media objects, as those are assumed to be different content. This makes the timing containers provided by SMIL completely incompatible with the use case of HTTP Streaming.
3.1.4 Delivery Issues
SMIL does not offer a compact representation of the single segments URLs. For each representation and for each segment an xml element with all the required attributes (e.g. the system parameters) is necessary. 
Depending on the duration of a segment and of the content, the size of the SMIL presentation will be significant. It might result in several seconds of start-up delay just to fetch the MPD. The usage in combination with live streaming poses several other challenges.
4 Proposal

In this contribution, we have analyzed the different issues that arise from trying to use SMIL as the MPD format. The only potential benefit from using SMIL, which is the reuse of existing implementations, becomes irrelevant given that SMIL will need to be profiled and extended. The timing and delivery issues are more serious and make SMIL unsuitable for the purpose of adaptive HTTP streaming.
We propose to disregard SMIL as an option for formatting the MPD.
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