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1 Summary
This document summarizes the results of the qualified candidates for EMM-EFEC work item for the device-based evaluation according to the test plan in S4-AHI303. The data is based on the submission of the following documents:
· S4-121058: EMM-EFEC: Results for Device-based Tests for 6330 code
· S4-121071: Supercharged codes
· S4-121075: RS+LDPC EMM-EFEC contribution 

These numbers in these documents had been agreed by the proponents to be applicable for the device-based evaluation comparison in the opening MBS plenary.
The ordering of the results in the attached excel sheet is based on the document numbers.
2 Acknowledgement
In an amazing effort all qualified candidates provided basically complete results for the device-based test plan for SA4#70 to enable comparison of the candidates for selection. The amount work that went into this effort is highly acknowledged and may serve as an example for what the 3GPP SA4 group is capable to do.

3 Streaming Results

3.1 Source Block Size and Media Bitrate

For streaming, 6330 and Supercharged used exactly the same source block size and report error-free performance. This should result in the same media bitrate, namely K*1288*8/Segment-Duration, but is not consistent. This should be checked. RS+LDPC uses slightly different K's and in some cases also uses multiple symbols per packet. The differences in the Media Bitrate for streaming are very small and basically neglible.
3.2 Errors

For streaming, 6330 and Supercharged report error-free decoding. For RS+LDPC, 1 error is reported for 2 cases, but this is likely covered overhead results. For device-based evalution, the error-column can be ignored.

3.3 Decoding Speed

The decoding speed for 6330 code varies between 140 and 160 MBit/s. The decoding speed is basically independent of the segment duration, media bitrate and the error conditions. The only case that has slightly lower decoding speed is the LS21 with 110 MBit/s, which is the high overhead, high error case.
The decoding speed for Supercharged code varies between 8 and 9 MBit/s, depending on segment size. The decoding speed is independent of segment duration, media bitrate and the error conditions. 
The decoding speed for RS+LDPC code varies between 6 and 18 MBit/s, depending on segment size, media bitrate and error conditions. However, for one test case LS36 (low error rate and using LDPC code), the decoding speed is significantly higher at 57 MBit/s.
3.4 Error-free Decoding Speed

The error-free decoding speed for 6330 code is typically 25-100% higher than for the decoding with errors depending on segment duration, media bitrate and the error conditions.
For Supercharged codes, these numbers are not provided.

For RS+LDPC code, the differences are between 0% and 170% depending on segment duration, media bitrate and the error conditions. 
3.5 Decoding Memory

The decoding memory for 6330 code is between 0.6 and 1.5 MByte depending on segment duration and media bitrate. The same memory is used for error-free decoding.
The decoding memory for Supercharged code is between 0.95 and 3.2 MByte depending on segment duration and media bitrate. Memory for error-free decoding is not reported.
The decoding memory for RS+LDPC code is between 2.7 and 18.7 MByte depending on segment duration and media bitrate. The decoding memory for error-free decoding is similar, except for one case LS24.
4 Download Results

4.1 Overhead Results

The overhead results for the reported test cases are very similar for all proponents. The most relevant parameter is the source blocking, which is reported for the 6330 code. Generally the numbers are very similar and basically neglible.
4.2 Errors

No code reported any errors.

4.3 Decoding Speed Decoder
For the 6330 code, the average decoding speed varies between 100 MBit/s and 180 MBit/s depending on file size, sub-blocking parameters, source block size, and error conditions. The average decoding speed and the minimum speed are mostly similar, the maximum difference is 20%.
For the Supercharged code, the average decoding speed varies between 11 MBit/s and 20 MBit/s for larger file sizes depending on sub-blocking parameters, source block size, sending strategy and error conditions. For smaller file sizes the decoding speed is between 65 and 70 MBit/s. The average decoding speed and the minimum speed are mostly similar, the maximum difference is 30%.

For the RS+LDPC code, the average decoding speed varies depending on sub-blocking parameters, source block size, sending strategy and error conditions between 

· 16 MBit/s and 20 MBit/s for HD file sizes 

· 51 to 177 MBit/s for SD file sizes. 

· 130 to 240 MBit/s for clip file sizes
Note that high decoding speeds are reported for some cases. The average decoding speed and the minimum speed are mostly similar, the maximum difference is 10%.

4.4 Decoding Memory

For the 6330 code, three different configurations are reported. For configuration 1, the decoding memory is bounded by 10 MByte for all test cases. For configuration 2, the decoding memory is bounded by 72 MByte. For configuration 3, the decoding memory is bounded by 23 MByte.

For the Supercharged code, two different configurations are reported. For all cases, the memory is bounded by 141 MByte for HD and 112 MByte for SD.

For the RS+LDPC code, two different configurations are reported. For the first configuration, the memory is bounded by 88 MByte for HD and 22 MByte for SD. For the second configuration, the memory is bounded by 141 MByte for HD.
For decoding of the Clip is requires similar decoding memory for each code in the range of up to 8 MByte.
4.5 Network Reception

For 6330 code, the network reception speed is always larger than the decoding speed between 242 MBit/s and 325 MBit/s. Memory is typically smaller than decoding, except for one configuration where it is 19 MByte (and decoding is 9 MByte).

For Supercharged code, the network reception speed is always larger than the decoding speed between 163 MBit/s and 200 MBit/s. Memory is typically smaller than decoding.

For RS+LDPC, the network reception speed varies between 14 MBit/s and 68 MBit/s. Memory is typically smaller than decoding, except for one configuration where it is 43 MByte (and decoding is 28 MByte).
5 Summary

These numbers have been extracted from the proponent’s contributions as listed in clause 1. This contribution summarises these results.
This contribution will become part of the code selection process in conjunction with the output of the verification phase as stated in S4-120547: [the group shall] “Compare evaluation data between proposals including harmonised proposals, if more than one exists”.
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