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1.   Introduction

In this document we present the results of MBMS FEC simulations using Reed-Solomon codes. These simulations were performed conforming to the guidelines presented in the permanent document [1]. We used the systematic Reed-Solomon (RS) codes for forward error correction. RS codes are traditional FEC codes with well-established theory and they can be used for erasure protection. 

The goal of these simulations is to provide reference simulation results based on RS so that the performance of any other FEC scheme can be compared to these reference results.

We summarise various test cases and the corresponding results for comparison. Note that the simulation guidelines in [1] are only for single BLER case: i.e., all the users in the cell are assumed to experience the same channel BLER. 

2.   UTRAN: File Download

Simulation Parameters

· File Size = 3 MB 

· Receiver Buffer Size = 512 Kbytes

We used interleaving of encoded packets subject to the above constraint on receiver buffer size.

· Flute/UDP/IP Header Size = 44 Bytes

· SDU Size 

· 500 – 44 = 456 Bytes

· 300 – 44 = 256 Bytes

· FEC Parameters: 

· (N, K) Reed-Solomon Code 

· Systematic

·  N = 255
·  K is varied according to the FEC Overhead

· FEC Overhead = 100*(N-K)/K
· FEC Overhead: Varied from 0% to 50%
0% FEC Overhead corresponds to No FEC
· Transmission Overhead = FEC Overhead + (Flute/UDP/IP Header) Overhead
· Link Loss Model: Random PDU loss (uniform)
· Cell Change Loss Model: Single cell change during the entire session at random time

· RLC PDU size = 640 Bytes

· Bearer Bitrate = 64 kbps

· We consider the following four combinations of PDU Loss Rate and Cell Change Duration

· PDU Loss Rate: 1% and 10%

· Cell Change Duration: 1s and 3s

            Number of iterations = 1000

Metrics: 

· Probability of unsuccessful decoding entire file vs. Transmission Overhead 

· Average amount of lost application data vs .Transmission Overhead

In the following, we present the same results with an SDU size of S = 500 bytes. Note that the transmission overhead consists of approximately 9% overhead due to FLUTE/UDP/IP header and the rest is FEC overhead. 
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Figure 1: Probability of unsuccessful decoding entire file vs Transmission Overhead

[image: image2.png]Post Recovery Lost Application Data %

UTRAN, RS Code N=255 FileSize = 3 MB, SDU Size =500 Bytes

10%, Cell Change:
10%, Cel Change

i
au





Figure 2: Average amount of lost application data Vs Transmission Overhead
In the following, we present the same results with an SDU size of S = 300 bytes. Note that the transmission overhead consists of approximately 18% overhead due to FLUTE/UDP/IP header and the rest is FEC overhead. 
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Figure 3: Probability of unsuccessful decoding entire file Vs Transmission Overhead
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Figure 4: Average amount of lost application data Vs Transmission Overhead
3.   CONCLUSIONS

Simulations results are presented according to the guidelines in [1]. These results are proposed to be considered as reference for the evaluation of FEC schemes.
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