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1. Introduction

FEC adds redundancy to the original data so that successful reception of a fraction of the transmitted data would ensure successful decoding of the original data.

However, not all the receivers in an MBMS session may be able to receive enough packets to ensure successful FEC decoding. This could happen for various reasons that include (but not limited to) cell changes, very bad channel conditions for an extended duration, turning off/on of mobile device etc. There are two possible approaches to serve the remaining unsuccessful receivers: 

· Use more FEC

· Do Point-to-Point (PtP) repair

An efficient system design would minimize the overall cost while maximizing the user satisfaction.

Such a system could employ an appropriate combination of the above methods. 

2. Motivation

Use of excessive FEC transmission overhead may not always be the best solution for the reliable delivery of MBMS data. Certain FEC overhead combined with subsequent PtP repair sessions may be a good solution. There are two criteria to determine the effectiveness of any combination of FEC and PtP repairs and the resulting total cost for reliable delivery:

· Cost of MBMS bearer bandwidth for FEC overhead depends on the carriers and also on the demand for the MBMS bearer to be used for other MBMS sessions.

· Cost of PtP repair connections can be characterized in terms of the total number of PtP connections needed to satisfy all users. Note that the number of simultaneous PtP connections that can be supported by the system is also limited.

To determine the effectiveness of PtP repairs after the main MBMS file download session is finished, we need to have an idea of approximately how many users have received how much application data at the end of the main session.

3. System level simulations

From the system level simulations performed according to the method described in [1], we can get the distribution of users with respect to the amount of data they received by the end of the main MBMS session.  In Figure 1 we show the composite distribution of users belonging to different classes defined in [1] with the weight vector of W = {0.2, 0.5, 0.04, 0.2, 0.01, 0.05}. In Figure 2, we show the same for a different weight vector W = {0.1, 0.5, 0.1, 0.2, 0.05, 0.05}. We used the well-established Reed-Solomon codes for FEC, with parameters specified in [2] .

[image: image1.png]Number of Users o eers

Nurnber of Users

User distribution . the received application data

— NoFEC

3 90 % 100

—— 5% FEC Overhead

3 90 9% 100
Percertage of Recaived Application Data




Figure 1: User distribution with respect to the percentage of received application data: Weight Vector W = {0.2, 0.5, 0.04, 0.2, 0.01, 0.05}. Total Number of Users is 1000.
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Figure 2: User distribution with respect to the percentage of received application data: Weight Vector W = {0.1, 0.5, 0.1, 0.2, 0.05, 0.05}. Total Number of Users = 1000.

4. Conclusion

From the system level simulations, we can make a number of observations:

1. In the “No FEC” case, the majority of users have received above 96% of application data. For multimedia data files (download and play type e.g., 3gp audio/video files), users with a very high percentage of received data may be able to play these files even if they did not get 100% of the data. For users with very high packet loss or who had lost critical data (e.g., meta-data of a 3gp file), PtP repair sessions may be established.

2. In the 5% FEC overhead case, we need a limited number of PtP repairs even if 100% successful reception of the file is required for all the users. The PtP requests will be even reduced if “less than 100%” delivery is acceptable to the end users.

3. Use of a large FEC overhead, i.e. 10% or more, does not seem to be necessary as the number of PtP repair sessions is already acceptable at 5% FEC Overhead.
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