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1 Introduction

Release-11 is closing in September. We need to complete the Rel-11 EMM-EFEC work item on time in order to meet the Rel-11 schedule. We have done a lot of work to get code properties, performance overhead numbers, device-based test evaluation numbers, and status of the code in terms of standardization for code selection. We need to make sure that these efforts result in completion of the work item in Rel-11 so that the essential improvements for the MBMS service can be realized for operator deployments.

We also need to provide confidence to SA plenary that we can successfully complete the work item if a 3 months extension is approved for completion of this work. If SA approves such an extension, our work must be completed no later than SA#58.

This document refers to the agreed self-evaluation numbers provided in S4-121093.

2 Transmission and receive overhead
The 6330 code performs as good as a random GF(256) code, which is basically ideal.
The Supercharged code performs as good as a random GF(256) code, which is basically ideal.

The RS code of the RS+LDPC code only addresses overheads up to N=256The LDPC code of the RS+LDPC code has performance not better than the Raptor code.

Generally, transmission and receive overhead amongst the candidates are very similar. The  6330 and Supercharged improve over Raptor code.
3 Device-based evaluation

According to the agreed numbers in S4-121093, the following can be concluded.

For streaming and decoding speed, 

· 6330 code is 10 - 18 times faster in decoding speed than Supercharged code.

· 6330 code is 10 - 15 times faster in decoding speed than RS code.

· 6330 code is 2 - 10 times faster in decoding speed than LDPC code

Even when MBMS was first standardized in Rel-6, it was already well-known that RS codes perform at least 10 times worse in decoding speed than Raptor codes. Supercharged uses RS codes, hence the results above were not unexpected. LDPC codes may perform similar to Raptor codes for low error rates, but with larger errors and requiring ML-decoding, complexity increases even more.
For streaming and decoding memory

· 6330 code and Supercharged codes use about the same memory (which is about 3-4 times the segment size). This is obvious and explainable.
· RS+LDPC uses significantly more memory, which is not explainable. 

For download delivery and decoding speed:

· 6330 code performs 3-10 times better in decoding speed than Supercharged code

· 6330 code performs 5-10 times better for HD case in decoding speed than LDPC code
· 6330 code performs 1-3 times better for SD case in decoding speed than LDPC code

· LDPC codes and 6330 code perform similar for Clip decoding based on decoding speed

It can also be concluded  that the FLUTE implementation effects do NOT seem to have  a major impact, because high decoding speeds can be achieved for all three codes. However, as soon as there is some stressing of the decoding process (larger block sizes, more blocks, more errors), the effects of the FEC decoding kick in. 
For download delivery and memory usage:

· 6330 code consistently uses less memory than Supercharged code. The code can be operated to use memory bounded by for example 10 MByte, which is a factor of 15 compared to the memory necessary for Supercharged code.

· 6330 code consistently uses less memory than LDPC code. The code can be operated to use memory bounded by for example 10 MByte, which is a factor of 8-15 compared to the memory necessary for LDPC code.

These results can also be easily explained as the 6330 code can use sub-blocking in order to minimize memory consumption. This feature is already part of RFC5053 (Raptor) and therefore also part of TS26.346 since Rel-6.

In summary, the results of the device-based test plan prooves many obvious effects by just observing the objective test result numbers.

4 Conclusion

Based on extensive self-evaluation data, the 6330 code fulfills the work item objectives of consistent improvements in terms of bandwidth efficiency and decoding complexity. The 6330 code has also been proven to perform better than the other qualified candidate codes. Final verification is expected to confirm these improvements.
5 Proposal

Based on this document, it is proposed to agree that the following message is provided to SA plenary in order to give SA the confidence that EMM-EFEC can be completed for Rel-11 if SA approves a 3 months extension for the work:

With a 3 months extension, SA4 is confident to complete the Work Item on EMM-EFEC at SA4#71 to meet the Rel-11 timeline. Pending verification of performance numbers (scheduled prior to SA4#71/November), it can already be seen that at least one FEC code candidate fulfils the work item objectives and one of these outperforms the other two candidates. The necessary CRs and other documentation for this FEC code are available and ready for implementation, pending final verification.
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