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1.
Introduction

This contribution provides FEC simulation results for streaming over UTRAN for Raptor and Reed-Solomon codes.

2.
Simulation assumptions

See AHP-247.

3.
Summary results

Maximum supported Media Rate for Mean Time Between FEC Block Loss of 1 hour
	Error rates
	Bearer rate
	Ideal
	Raptor
	RS

	Low (1% BLER)
	Low (64kbit/s)
	5s: 56.8

20s: 60.6
	5s: 55.8

20s: 60.4
	5s: 56.8
20s: 60.4

	
	Medium (128kbit/s)
	5s: 116.3

20s: 122.6
	5s: 115.5

20s: 122.4
	5s: 116.3
20s: 122.2

	
	High (256kbit/s)
	5s: 237.4
20s: 246.4
	5s: 236.2
20s: 245.7
	5s: 237.4
20s: 244.3

	Medium (5% BLER)
	Low (64kbit/s)
	5s:  47.4

20s: 54.2
	5s: 46.6

20s: 53.6
	5s: 47.4
20s: 53.6

	
	Medium (128kbit/s)
	5s: 102.2

20s: 112.5 
	5s: 100.8

20s: 111.8
	5s: 102.2
20s: 111.5

	
	High (256kbit/s)
	5s: 228.0
20s: 224.5
	5s: 227.0
20s: 224.0
	5s: 228.0
20s: 220.0

	High (10% BLER)
	Low (64kbit/s)
	5s: 39.5

20s: 47.5
	5s: 38.5

20s: 47.2
	5s: 39.5
20s: 47.0

	
	Medium (128kbit/s)
	5s: 88.5
20s: 101.8
	5s: 87.5
20s: 101.2
	5s: 88.5
20s: 100.5

	
	High (256kbit/s)
	5s: 182.0
20s: 201.5
	5s: 179.5
20s: 200.5
	5s: 182.0
20s: 195.5


4.
Detailed results

Detailed results are provided in the attached Excel file and in graphical form in Annex A below.
5.
Conclusion

From these results we conclude:

· At short protection periods and with a symbol size such that a source block can be protected as a single block using Reed-Solomon, then Reed-Solomon supports marginally higher bit-rates than Raptor

· With a longer protection periods, where even with a larger symbol size, Reed-Solomon cannot protect the data as a single block, then Raptor supports streaming rates which are higher than those supported by Reed-Solomon.

Note that there are two important factors which have not been considered in these simulations:

(1) Packet sizes of approximately 500 bytes were used for all cases. If Robust Header Compression is used, then the use of smaller IP packets becomes viable, which has a significant positive impact on the packet loss rate (since IP packets will span fewer RLC packets). Using Raptor codes, this would support higher media rates. With Reed-Solomon the gain will not be so significant.

(2) Fixed packet sizes were used. Whilst H.264 media encoders can be configured to generate packets close to a given maximum packet size, if the source media is not in this form, or if the variation from the given maximum is significant, then the performance of Reed-Solomon will be degraded further in comparison to Raptor. This will also be the case when audio and video streams are protected together (along with MIKEY and RTCP packets).
Annex A – Detailed results

A.1 – Results for 64kbit/s
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A.1 – Results for 128kbit/s

[image: image4.emf]UTRAN Streaming rates, 128kbit/s, 1% BLER
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A.1 – Results for 256kbit/s

 [image: image7.emf]UTRAN Streaming rates, 256kbit/s, 1% BLER
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