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1 EMM-EFEC Goals
As part of the work item description for EMM-EFEC, the goals include:
· Improving the bandwidth efficiency of streaming and download services delivery over MBMS 

· Improving the reliability of streaming and download services delivery over MBMS, e.g., by increasing the amount of tolerable lost packets for a given FEC overhead  

For these goals of the work item, the Supercharged code has the best performance of the three candidate codes.  
2 Performance comparisions

For the LTE download delivery test cases, the Supercharged code outperforms the 6330 code in every SD and HD case (24 SD and 24 HD cases out of 120 total cases).  Performance is equal for all but 5 of the remaining cases, and is different by one symbol in those 5 cases.  These results are illustrated below in figure 1.  The Supercharge code also outperforms the RS+LDPC code for all LD cases (expect for 50KB file size, where all three candidates have equivalent performance).  These results are illustrated below in figure 2.
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Figure 1:  Difference in LTE download code overhead between Supercharged and 6330.  The graph shows the difference Nt (6330) – Nt (Supercharged), in units of symbols, for each of the 120 LTE download test cases.  This shows the improvement of the Supercharged code over the 6330 code due the ability to code for larger block sizes.
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Figure 2: Difference in LTE download code overhead between Supercharged and RS+LDPC.  The graph shows the difference Nt (RS+LDPC) – Nt (Supercharged), in units of symbols, for each of the 120 LTE download test cases.  This shows the improvement of the Supercharged code over the RS+LDPC code due the ability to code for larger block sizes.
The CP test cases also give important insights into the spectral efficiency.  The Supercharge code outperforms the 6330 code in 17 of the 22 test cases, as shown in figure 3.  The Supercharged code also outperforms the RS+LDPC code in 15 of the 22 test cases, and performs equally in the remaining 7, as shown in figure 4.
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Figure 3:  Difference in code performance results between Supercharged and 6330.  The graph shows the difference E(O)(6330) – E(O)(Supercharged), expressed as a probibility of error, for each of the 22 CP test cases.  This shows the supperiority of the raw error correction capability of the Supercharged code over the 6330 code.
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Figure 4: Difference in code performance results between Supercharged and RS+LDPC.  The graph shows the difference E(O)(RS+LDPC) – E(O)(Supercharged), expressed as a probibility of error, for each of the 22 CP test cases.  This shows the supperiority of the raw error correction capability of the Supercharged code over the RS+LDPC code.
The Supercharged code performs equal to the 6330 code for the LTE streaming test cases.  The Supercharged code outperforms the RS+LDPC code for 16 of the 72 test cases, and performs equally for the remainder.
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Figure 5:  Difference in LTE streaming performance results between Supercharged and RS+LDPC.  The graph shows the difference Supported Media bitrate(RS+LDPC) –Supported Media bitrate(Supercharged), in kbps, for each of the 72 streaming test cases.  This shows the supperiority of the error correction capability of the Supercharged code over the RS+LDPC code in the streaming senerio.
3 Conclusion

We feel that the spectral efficiency (and therefore the code overhead performance) should be given the most weight, due to the high cost of spectrum worldwide.  This is a fundamental property of the code, and cannot be changed.  Carriers currently spend billions of dollars on the spectrum, so it is important not to waste it unnecessarily.
The work item description also includes memory and cpu consumption.  While these are important concerns, these are not as critical for selection as the spectral efficiency.  Implementations are constantly changing, evolving, and improving.  Additionally, device performance is constantly improving as well.  We feel that is in unfortunate and misguided to put such large emphasis on this aspect.  Instead, implementation aspect should be treated as a test of feasible or infeasible.  All three candidates pass this test and can be implemented quite feasibly today.  
Because of the outstanding error correcting performance of the Supercharged code, we feel that there is substantial difference between the codes, and we recommend that the Supercharged code be selected for the EMM-EFEC work item.

4 Proposal
We propose that the Supercharged code is selected for the EMM-EFEC work item.
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