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1.
Introduction

The simulation assumptions agreed at the PSM Ad Hoc (AHP-247 and AHP-252) were necessarily (and reasonably) restricted to a subset of the possible/realistic cases. However, this leaves a number of factors unaccounted for in the simulations. In the event that these results are to be presented to SA, then clarification should also be provided on the factors that were not considered but which are still relevant for MBMS FEC selection.
2.
Notes on simulations

The following factors are not addressed in the simulations performed by SA4, due to the limited time available to produce simulations, the need to agree on a set on constrained simulation criteria or other reasons. Nevertheless, these factors are relevant for Forward Error Correction code selection:

1. The simulations do not address computational complexity
The codes compared in any given simulation often have dramatically different computational complexity

2. The effect of Robust Header Compression has not been considered.

Header Compression makes the use of smaller IP packets viable, which in turn reduces the additional losses which are caused when IP packets span multiple RLC blocks. This reduces the radio network resource usage when used with the Ideal FEC code. The performance of the Raptor code is extremely close to the performance of the Ideal FEC code independent of the packet size and so these savings can be realised using Raptor codes.   The performance of the Reed-Solomon code degrades compared to the Ideal FEC code as the packet size is decreased and so the savings cannot be realised to the same extent.
3. The streaming simulations were based on fixed packet sizes

In practice, packet sizes are not fixed. This introduces a padding overhead. If the packet size variability is significant – for example if audio and video packets are protected together - this padding overhead can be reduced by the use of smaller symbols for the FEC code. As above, Raptor codes allow more of this saving to be realised than Reed-Solomon codes.
4. Losses due to cell changes have not been considered
Such losses will occur during cell changes in GERAN and during inter-RNC changes in UTRAN. Cell change losses will affect both codes equally, but they provide an additional motivation for considering long protection periods.
5. Point-to-multipoint repair has not been considered
The use of point-to-multipoint repair – by scheduling a subsequent MBMS session for the file – has not been considered in the simulations. This requires additional repair packets to be generated beyond those required for the original session. The performance of Raptor codes is unaffected by the need to generate additional repair packets. Additionally, it need not be determined in advance whether additional packets will be needed or not. The performance of Reed-Solomon codes during the original session is degraded by the need for additional repair packets for point-to-multipoint repair sessions. The amount of additional repair packets must be determined in advance, before the original session.
3.
Proposal

We propose that the above aspects should be considered in addition to simulation results in the decision on Forward Error Correction for MBMS.
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