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1.
Introduction

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

2.
Simulation assumptions

See AHP-252.

3.
Summary results

Maximum supported Media Rate for Mean Time Between FEC Block Loss of 1 hour

	Operation Points
	Ideal
	Raptor
	RS

	Low Bitrate (CS3)

(0.1% BLER)

28.8 kbit/s
	5s: 24.9 kbit/s

20s: 26.6 kbit/s
	5s: 24.4 kbit/s

20s:26.2 kbit/s 
	5s: 24.9 kbit/s

20s: 26.6 kbit/s

	Medium Bitrate (MCS-6)

(0.5% BLER)

59.2 kbit/s
	5s: 51.1kbit/s

20s: 54.6 kbit/s
	5s: 50.4 kbit/s

20s: 54.2 kbit/s
	5s: 51.1kbit/s

20s: 53.6 kbit/s

	High Bitrate (MCS-9)

(1% BLER)

118.4 kbit/s
	5s: 99.5 kbit/s
20s: 104.5 kbit/s
	5s: 98.2 kbit/s
20s: 104.2 kbit/s
	5s: 99.5 kbit/s
20s: 101.5 kbit/s

	High Bitrate and High Error Rate (MCS-6)

10% BLER, 456 byte packet payloads

118.4 kbit/s
	5s: 35.0 kbit/s
20s: 43.5 kbit/s
	5s: 33.3 kbit/s
20s: 42.4 kbit/s
	5s: 35 kbit/s
20s: 38.3 kbit/s

	High Bitrate and High Error Rate (MCS-6)

10% BLER, 146 byte packet payloads

118.4 kbit/s
	5s: 66.5 kbit/s
20s: 72.5kbit/s
	5s: 66.4 kbit/s
20s: 72.3 kbit/s
	5s: 64.1 kbit/s
20s: 65.2 kbit/s


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:
· There is no significant difference in the media rates supported by Raptor and Reed-Solomon at low streaming rates and short protection periods.

· At higher rates and/or longer protection periods, Raptor supports streaming rates which are higher than those supported by Reed-Solomon.

· MCS-6 without repetitions supports a significantly higher streaming bit-rate than MCS-6 with repetitions. For example, with repetitions, MCS-6 supports a rate of 54.2kbit/s using Raptor codes and a 20s protection period. Without repetitions, 72.3kbit/s can be achieved using Raptor codes – an increased throughput of 33%. This improvement could be even greater with Header Compression which would make the use of small packets more efficient.

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 except the MCS-6 case without repetitions. 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.

Annex A – Detailed results

NOTE: Each graph shows the Mean Time Between Block Losses for a range of media rates, FEC codes and 5s and 20s protection periods. Media rate is the original source media rate, including IP/UDP/RTP headers of the original source RTP packets, before FEC encapsulation.
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456 byte packet payloads
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