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1. Introduction

Contribution S4-040672, agreed at the last meeting, proposed to optionally signal an initial buffering delay for every FEC source block. This was proposed to be signalled by including it within the first two bytes of the FEC source block, but not including it within the data stream. The information would therefore be recovered through FEC decoding only if FEC decoding were used to recover missing source packets.

This mechanism has a significant impact on the performance of the FEC (independent of the FEC code chosen). Furthermore the requirement which led to signalling this with every FEC block in S4-040672 is overstated – it should be sufficient to signal this information for the stream in the form of a maximum source block duration in the SDP.
2.
Signalling information within the FEC source block

This section considers the general approach of using the FEC source block to communicate information which is not provided directly within the source data stream.

Firstly, it is important to note that an incorrect analogy was drawn in S4-04072 between the packet lengths which are presently included in the FEC source block and the proposed initial buffering delay. The packet lengths are in fact available within the source packets, so this means that when source packets are correctly received, these bytes in the source block can be correctly populated.

By contrast, the proposed initial buffering delay would not be carried in any source packets.

Any bytes in the source block which are not included in any source packet will always be marked as not received. All the FEC codes presently proposed operate on fixed length symbols – the symbol size, T, depends on the code and the amount of data to be protected, but is generally 32 bytes or more, and in many cases the symbol length can be up to 500 bytes. If part of a symbol is missing then the whole symbol must be marked as not received. 

In this example, the absence of the two bytes at the start of the source block will cause the whole first symbol to be marked as not received. If in fact the first packet of RTP data had been received, then the first T bytes of this packet are effectively discarded (and then required to be wastefully recovered using FEC repair symbols carried in repair packets in order to be able to recover any of the other missing source packets).
Thus the inclusion of these two bytes uses an entire symbol of bandwidth. This is not efficient, especially if the symbol size is large.

3.
Requirement for initial buffering delay per block

The initial buffering delay is the amount of time that the receiver must wait before playing out the source block. This delay may be longer than the duration of the source block since different source blocks have different sizes. For example, Figure 1 shows the consequence if playback of the first source block begins as soon as that block is received (the differences in source block length have been exaggerated for illustration purposes).
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Figure 1:  Gaps in playback caused by variable source block lengths

The minimal buffering delay when a user joins the stream to ensure seamless playout is the maximum duration of any remaining source block plus the maximum FEC decoding time of a source block.

Clearly this number depends on the duration of the remaining source blocks in the clip. This value stays the same or decreases with each source block and thus, as noted in S4-040672 users joining in the middle of a clip may be able to use a lesser value.

However, a number of factors render this possible reduction in buffering delay of very marginal value:

· If the longest source block in the clip is after the point at which the user joins then there is no reduction in the buffering delay.
· The number of users joining clips in the middle is expected to be a small fraction of users in 3GPP use-cases.
· Variation in source block size through the clip will be essentially random – unless a user joins very near to the end of a clip then one would expect there always to be a ‘long’ source block somewhere within the remainder of the clip, and therefore no saving possible. 

· The maximum delay saving is equal to the difference between the maximum source block duration in the entire stream and the maximum source block duration in the stream remaining when the user joins.  Since variation in source block durations is expected to be small, this is generally not significant. . Variation in source block duration is caused by packet length variation and the mapping of these packets into the source block. Since this mapping involves padding, then the duration of the source block will increase where less padding is used and decrease where more padding is used. Since it is an objective to reduce padding (either through small FEC symbols or though low variation in packet length), we can expect the variation in source block duration to be small.

Finally, the delay saving which can be realised according to the first bullet does not require per block signalling of the delay figure – instead the user need only be aware of the maximum source block duration within the whole stream.

4.
Conclusion and proposal

From the discussion in Section 2 above, we can conclude that inclusion of the initial buffering delay at the start of the FEC source block is actively harmful to the efficiency of the Forward Error Correction. Effectively, T bytes of real bandwidth (where T is the symbol size, and T can be up to 500 bytes) are being used every source block to communicate just 2 bytes of information.

From the discussion in Section 3 we conclude that the benefit of signalling the initial buffering delay per source block is extremely marginal.

We therefore propose to remove the 2-byte initial buffering delay from the source block. Furthermore, the ‘hypothetical FEC decoder’ description is unnecessary. Instead, the maximum source block duration shall be signalled within the SDP and decoders should delay the first source block to be played out by a time equal to the the maximum source block duration plus maximum FEC decoding time of a source block signalled in the SDP.
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