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1 Introduction
In document S4-100451, Ericsson raised an interesting concern on segment durations and explicit start time signalling of segments in Adaptive HTTP Streaming. The discussion was limited to play-lists and especially the combination with the MPD attribute “startsWithRAP”. Pre-encoded material may not be properly usable if two constraints are applied, namely constant segment durations and “startsWithRAP” attribute as the RAP placement may be more arbitrary if the encoder optimizes RAP placements to scene changes, etc. Note that the Rel-9 specification permits the use of variable segments, only the duration signalling is not supported.

Other use cases have been identified where the strict application of constant segment duration may be too limiting, for example in case of a failure of an encoder that terminates one segment earlier than the nominal segment duration. Update of the Media Presentation Description has been discussed as a mechanism for failover between different encoding/segment generation processes in the case of live encoding. In this case, it may be that a new encoding/segment generation process starts at a point, which is not close to a segment boundary as previously indicated through the duration attribute. It would be desirable to be able to indicate a new start point for segments from the new encoding/segment generation process.

Furthermore, it was identified that for playlists, the segment index of the first segment of a playlist may be unknown. As a result the start time of the segment is unknown as the derivation of the start time is a function of the duration and the segment index.

Based on these discussions, this document proposes two minor extensions to address these cases:

· start time signalling of segments

· variable segment durations

The changes are minimal and the basic design principle to encourage the use of constant duration segments is maintained in this proposal.
2 Start Time Signaling

In the template case, the startIndex attribute is used to signal the first accessible segment in the Representation. By using the startIndex as a common variable in the SegmentInfo, the start time signalling for the first segment in each Representation is easily enabled. The semantics of the attribute do not even have to be changed.
3 Variable segment duration Signaling
We propose to enhance the existing duration attribute specifying a single constant segment duration with a syntax which specifies the segment durations for a period. The format of this element is a text string conforming to the following production:

<duration-list> ::= <duration-entry> *( SP <duration-entry> )

<duration-entry> ::= <duration> [ ( “*” [ 1*DIGIT ] ) | “X” ]
<duration> ::= xs:duration
Each <duration-entry> specifies the duration of one or more segments. If the <duration> is followed by the “*” character and a number then this number specifies the number of consecutive segments with this duration. The duration is specified in xs:duration format. If the “*” is absent with no following number then all subsequent segments have the specified duration and there must be no further entries in the list. A duration followed by an “X” character specifies a time interval for which there is no Segment – i.e. the segment index of the segment beginning at the time subsequent to the “X” entry is one greater than the segment index of the preceding segment.

For example, the string “PT30S” means all segments have duration 30 seconds. The string “PT30S*12 PT10.5S*1 PT30S” indicates 12 segments of duration 30s followed by one of duration 10.5s followed by an indefinite number of segments of 30s. The string “PT30S*20 PT2SX PT30S” means 20 segments of duration 30s, followed by 2s for which data is unavailable, followed by an arbitrary number of segments of duration 30s. Note that the last segment in the period may still be shorter, but the duration is not signalled.

Note also that these segment durations are still be considered approximate; the exact start time of each segment must be close to the approximate time in the sense that there must be no drift in exact times as compared to approximate times, but exact timings may be influenced, for example, by a desire for Segments to begin at Random Access Points.

The signalling is compatible to the current signalling, so it provides an extension of the Rel-9 specification.
4 Updated client behaviour

The segment list generation needs to be slightly extended to accommodate the generalization of the syntax. However the changes are minimal.
5 Conclusion and proposal

The proposal in this document addresses the issues identified in S4-100451 as well as the issues identified during SA4#59 in a simple and straight-forward manner. In particular it is proposed 

· startIndex attribute for both, templates and playlists as proposed in section 2.
· to use the to extend the duration signalling to address occasional variable segment duration and missing data during failover.

· to extend the segment list generation accommodating the syntax changes.
The corresponding Draft-CR is provided in document S4-100577.
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