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1
Introduction 

Segment alignment and its related issues is a topic that has been discussed in the context of HTTP Streaming.  Before HTTP delivery, each media file with a specific bitrate/quality is divided into multiple segments. These segments can be physically separated into different files or virtually separated into movie fragments as in MPEG-4 file format. Different ways to assign segments (equal duration or equal size) can benefit or/and harm in different aspects. Having perfect alignment between segment boundaries simplifies the process for clients substantially where clients can perform seamless switching without any extra processing. On the other hand this alignment puts restrictions on both encoders and makes content less efficient for caches.
2
Temporal alignment of segments

It has been suggested that having a requirement on temporal segment alignment is too restrictive, as certain caches work best with certain file sizes.  However, having temporal alignment of segments has its advantages on the client side.

If segments are perfectly aligned in time, switching between representations is very simple.  One need not recalculate the timeline of the new representation (it is an extension of the previous segments timeline, even though it is from another representation).

[image: image1.png]Time

High
Quality

Medium
Quality

Low
Quality





Figure 1: Example showing temporal alignment of segments
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Figure 2: Example showing misalignment of segments

When segments are not temporally aligned, a number of problems arise.  Firstly, the HTTP streaming module needs to calculate the timeline of the new representation.  Secondly, the HTTP streaming module needs to download more data during a switch and strip the excess frames away. Lag may appear because of the extra bandwidth/processing power consumption on those excess frames.
Due to these reasons, we propose to add signaling to the MPD to indicate if segment boundaries are temporally aligned, and have the default value of this parameter to be true.

3
Key-frames in segments

As above, it has been argued that requiring that segments start with a key-frame puts restrictions on the encoding that may not suit all deployment scenarios.  However, putting key-frames at the beginning of segments has large client side advantages.  Firstly, it is clear from the manifest (=Media Presentation Description) from which point one can correctly decode another representation.  This keeps the requirements on downloading multiple segments at the same time to a minimum. Secondly, search and tune-in operators are more optimal since all data from the start of the segment is decodable, and also starting the playback from a specific time is simplified since the client knows the random access points. Furthermore, when there is a tear down of a session (network break down etc.), for session recovery, the client can easily access any segments. Therefore content URL request can be sent more efficiently.
Due to these reasons, we propose to add signaling to the MPD to indicate if all segments start with key-frames, and have the default value of this parameter to be true.

4
Switching allowable between all representations? 
It has been proposed to have attributes on representations that signal different types of content.  So far the only attribute proposed has been “language”, but this may expand in the future.  Secondly, there may be differences in the layout of the content depending on other factors such as aspect ratio.  It is not desirable for a HTTP streaming module to switch between languages arbitrarily during playback, nor during some aspect ratio configurations.

Due to these reasons, we propose to add signaling to the MPD to indicate which representations can freely be switched between during playback, and have the default value being all representations.

5
Switching between representation bitstreams
There are different levels/terms of switching. The switching above is in conceptual term, namely whether the representations are suitable for switching.  There is not any technical constraints since each switching requires decoder to reload the metadata (resolution, frame rate etc.) related to the representation it switches to. Another type of switch that can be preformed is on the bitstream level where two representations that are ‘technically’ identical can be switched between without reloading the metadata. For instance, two representations that have the same codec, resolution, coding structure etc. but coded in different quality, are ‘technically’ switchable at any key frame without reloading metadata. It is not possible to splice bitstreams of arbitrary representations, but in the cases where it is possible, doing so can have a large positive gain on QoE.  For example, decoders need not be reset (something known to give a “jerk”).  Secondly, little intelligence is required on the HTTP Streaming module collecting the segments.  It does not need to calculate differences in timelines, differences in random access, etc.
We propose a signaling of when it is possible to switch between representations on a bitstream level with the default value being true.

6
Representation ordering  

When a number of different representations are offered in HTTP streaming, it is not always clear which one a client should choose under certain circumstances.  For example, simply choosing the highest bitrate is not always best.  For example, a stream encoded with H.263 may require substantially more bits than the H.264 equivalent to get the same quality.  Secondly, certain representations may be encoded at lower complexity (but the same bitrate).
We propose to supply a ranking of representations in the MPD.  
Proposal

In summary, we propose:
1) A flag indicating whether or not all segments of all representations are temporally aligned.

2) A flag indicating whether or not all segments of all representations start with a key-frame.

3) A signaling of which representations can be freely switched between during playback
4) A signaling of which representations can be switched between on the bitstream level
5) An ordering of representations in the order of which they should be chosen. 

