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Some more information about the discussion in SA4 on application layer FEC is given in the following, to understand how the overall MBMS service could benefit from the reduction of 1) SDU FER and 2) interruption times at cell changes. 

For MBMS services, download and streaming services must be considered separately, since there are substantially different requirements. 
 

For the download of a file it is required to get the whole data without any errors after reconstruction by means of application layer FEC and, if necessary, after point-to-point repair of missing data packets. At SA4 there are FEC schemes under discussion, which protects the whole file at once. This means, when an MBMS download of a 1MByte file has to be performed, considering a header overhead of 10% (including LLC and SNDCP overhead), an application layer FEC overhead of 10% and a bearer bit rate of about 64 kbps, the download will last  151.25s. The FEC will be capable to recover lost data of about 10% (i.e. 15s) total duration independently from the distribution of the losses. It is obvious, in this case, that there is not a big difference whether there is a link loss SDU FER of 1% or 0.1%, in this example an interruption of 7s (due to a RAU) wouldn’t be a problem.
 

But there will also be cases, where the download files are much smaller. For a 100kByte file,  using the same overhead as before, the total duration of lost data should not exceed 1.5s. It is clear, that an interruption of 7s would be disastrous and a mechanism to reduce this to a few seconds (like the one proposed in GP-041408, leading to two smaller gaps likely less than 1s each) would help significantly. And even though a perfect reconstruction would be not possible when such a RAU procedure takes place, the effort (and cost) to be spend for ptp repair is reduced substantially. Alternatively, one could increase the FEC overhead to about 15% to 20% to increase the likeliness of perfect reconstruction without ptp repair.
 

The situation is quite different for streaming. The user wants to obtain a service with a similar behaviour as he is being accustomed from TV and audio broadcasting. When he wants to listen to the top ten hits and activates this MBMS service on his mobile device, he wants to obtain this service immediately. And when he switches to another service, this should also be handled without a long delay. It is assumed that a tolerable delay is in the region of a few seconds. SA4 has decided to allow a maximum of 5s (this could even be too long from a user's point of view). But as a consequence, the data block over which an FEC is performed should correspond to a time interval of less than 5s. With 10% FEC overhead, there is no chance to bridge interruptions longer than 0.5s during cell changes. If, on one hand, this implies that it will not be always possible to guarantee a perfect error free service, the reduction of gaps due to cell changes is even more important in this case.
 

But when anyway some errors and/or interruptions must be tolerated, one could question whether application layer FEC for MBMS streaming is required at all. Let's consider an example where the SDU FER is in the range of 1% and there is no use of application layer FEC. With 500 Byte SDUs and 64kbps bearer service we have a packet loss on an average every 6.25s. Note, that in case of video, the display will stall until the next intra coded frame can be decoded. In case the spacing of such frames is 2s, we have on an average of 6.25s a video display interruption of an average time interval of 1s. This is definitely not tolerable. When the SDU FER could be reduced to 0.1% then the interruption would occur on an average every minute, which could be tolerated but which cannot be considered as a premium quality service. However for such low SDU FERs the block length, over which an application layer FEC is applied, can be reduced substantially; as a consequence, the streaming delay could be reduced as well. 
 

To summarize:

· for MBMS streaming applications the FER reduction would be very helpful while for download applications it is not required. 
· the reduction of the interruption time is very helpful in case of downloading small files. For streaming applications, application layer FEC cannot bridge gaps longer than 0.5s. A reduction of the gap at cell changes is essential in this case, to guarantee a seamless service when possible, and in any case to reduce the interruption time perceived by the user.
 




































