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1. Introduction

Discussion on MBMS Streaming services and Forward Error Correction have so far assumed that each RTP stream will be independently protected by its own Forward Error Correction code.

However, it is clearly possible with the MBMS architecture that a single MBMS bearer service could carry several RTP streams. In the simplest case, these may be streams associated with the same service e.g. audio and video streams, but there is no reason why they could not be associated with different services This would be appropriate when the timing and audience of the services coincided, since then a single large MBMS bearer service/MBMS PDP Context/RAB and Radio Bearer could be used instead of multiple small bearers. This reduces overhead throughout the system.
It should be noted that this possibility exists already within the MBMS architecture.

It is then natural to ask whether these streams should be FEC protected independently, or together as a single stream.
2.
Discussion

There are several applications in which multiple streaming services might need to be provided at the same time and to a similar audience. For example, streams of simultaneous sporting events or music channels.

In these cases then these streams may be multiplexed onto a single MBMS bearer. This will result in reductions in the overall system overhead in terms of MBMS PDP Contexts, Radio Bearers, paging/counting operations etc. It may also reduce the resource usage on the air interface, for example, three 42kbit/s streams could be multiplexed onto a single 128kbit/s bearer, using a single Spreading Factor 16 OSVF code instead of three separate 42kbit/s bearers each using a Spreading Factor 32 code.

In the case that streams are multiplexed, then it would be possible to FEC protect the streams either independently or together as a single FEC-protected stream. Protecting the streams together has the following implications:

· The robustness of the FEC code is improved, since the amount of data in each protection period is multiplied by the number of streams. This reduces the variance in the packet losses each receiver experiences in each protection period,
· The computational load at the receiver is increased compared to decoding only one of several separately protected streams. This is because the data for all the bundled streams must be FEC decoded before the data for the stream currently being viewed is passed to the audio/video codec,
· The size and number of Service Announcements is reduced, since the bundled streams would be announced together
· Switching between different services can be done instantly, since the FEC decoded data for all the streams is available at the same time

· Statistical Multiplexing especially for video streams with different characteristics can be applied. This possibly improves the overall video quality

In order to quantify the improvement in robustness, we simulated multiplexing of four 48kbit/s streams using a rate 0.75, ‘Ideal’ FEC code and compared with the performance of a single 48kbit/s stream using the same code. The ideal code used a symbol size (T) of 32 bytes, has zero coding overhead and supports arbitrarily large block sizes. Figure 1 below shows the Mean Time Between Block Losses for these codes plotted against the RLC Block Error Rate.
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From this it can be seen that at the same BLER, there is an improvement in end-user experience obtained by multiplexing the streams together. Equally, for fixed MTBL, the multiplexed streams can tolerate a much higher Block Error Rate. This either means improved coverage, or a possibility to reduce the power allocated to the transmission.
The possibility of instant channel switching between the channels which are multiplexed together, allows longer protection periods to be used without the negative impact of increasing channel latency. This provides better overall protection and  allows cell changes to be overcome.

3.
Conclusion

From the above discussion it is clear that protecting multiple FEC streams together can offer considerable improvements, which could be realised as improved end-user performance, improved coverage or reduced resource (power) usage.

Additionally, this technique offers the possibility of ‘instant channel switching’ between the streams which are multiplexed together.

The circumstances in which it would be possible to use this technique are rather dependent one the nature of the streams themselves and the audience – it would not be appropriate to standardise when this technique could be used and when it should not be used.

Based on these points, we propose that the ability to support this mode of operation should be a criterion within the choice of FEC scheme. That is, the chosen FEC scheme and FEC framework should not prevent operators from taking advantage of this technique. Text changes required to draft TS 26.346 are shown in Section 4 below.
4.
Proposal

It is proposed to include a mechanism allowing the bundling of streams for FEC purposes in MBMS Release 6. Further discussion is required on the best technical solution.
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