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1 Introduction

At the SA-4 PSM adhoc meeting #7 FEC test conditions for MBMS services over UTRAN have been proposed [1]. This document presents simulation results according to the approved parameter sets for RS codes, for Raptor codes, and, to get figures for the theoretical limit, for an idealized unlimited FEC code.

Because lack of time, only download results are so far available and even for this MBMS service it was not possible to finalize the simulations of for the full set of parameters. 
2 Results for GERAN Download Services
For the simulations we followed exactly the simulation conditions of [1]. A Raptor code symbol length of 57Byte was selected for the 50K file size and the FLUTE payload size of 456Byte for the other file sizes. For the RS-codes always 456Byte have been used for encoding symbol length. 
The 50K file and the 512 K file are protected by one-dimensional RS-codes while for the large 3072K file a two-dimensional RS-code on a matrix of 83x84 symbols for the source data was applied.
Details of the simulation results are included in the attached Excel files. The table below contains FEC overhead for 99% recovery overhead.

FEC Overhead required for 99% probability of recovery at specific GERAN operation points

	Operation Points
	File size
	Ideal

(%)
	Raptor

(%)
	RS

(%)

	Low Bitrate (CS3)

0.1% BLER

28.8 kbit/s
	Small (50KB)
	5,31%
	6,23%
	5,31%

	
	Medium (512KB)
	2,61%
	2,61%
	6,26%

	
	Large (3072KB)
	2,03%
	2,03%
	4,06%

	Medium Bitrate (MCS-6)

0.5% BLER

59.2 kbit/s
	Small (50KB)
	9,73%
	10,68%
	9,73%

	
	Medium (512KB)
	5,74%
	5,74%
	11,48%

	
	Large (3072KB)
	5,07%
	n.a.
	6,09%

	High Bitrate (MCS-9)

1% BLER

118.4 kbit/s
	Small (50KB)
	16,81%
	16,91%
	16,81%

	
	Medium (512KB)
	10,43%
	10,43%
	18,26%

	
	Large (3072KB)
	9,64%
	n.a.
	11,67%

	High Bitrate and High Error Rate (MCS-6)

10% BLER

118.4 kbit/s
	Small (50KB)
	171,68%
	n.a. (> 100%)
	192,04%

	
	Medium (512KB)
	139,30%
	139,83%
	195,65%

	
	Large (3072KB)
	n.a.
	n.a.
	n.a.


3 Discussion of the Results
· For small file sizes like 50KB and moderate BLER, where only one source block with a 1D RS code is required, the RS code is optimal and outperforms the Raptor codes. However, the penalty of Raptor codes is rather small (below 1% additional FEC overhead).
· For medium file sizes (512KB) Raptor codes are very close to ideal codes while RS-codes need a non-negligible amount of additional overhead – in particular for high BLER.

· For large files (3072KB) RS-codes to the optimum of ideal codes, at least for small and moderate BLER (unfortunately, simulation results for high BLER are not available). Only about 2% additional overhead is required, while Raptor codes are nearly ideal (for the small BLER.
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