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Summary
In this document the source discusses the reliability of frame erasure testing with bursty distributions. Experience from previous exercises shows that, whilst on the surface it appears to better model real-world scenarios, when material derived from bursty FERs is tested there is a marked increase in MOS score variance leading to lower discrimination & reliability compared to random FERs, even in Recommendation ITU-T P.800 listening tests. It is also noteworthy that in previous codec selection exercises in SMG/3GPP the burstiness of errors has been somewhat reduced to address the problem.
There are also practical problems with obtaining timely and reliable representative bursty VoLTE FER sequences from the appropriate RAN group for use in the EVS evaluations. 
The source therefore recommends that only random FERs be used for qualification and selection (except where they have been agreed for JBM testing) and that if it is decided that bursty FERs are to be used then they should be used only for characterization testing if they are available in time. 
Discussion 
On several occasions during the EVS performance requirements discussion it has been proposed to test the EVS codec in the presence of bursty FERs. On the surface this seems quite an attractive proposition since it might reasonably be assumed that this would test the performance of the codec as it might be deployed in LTE or other packet systems. However, there are practical considerations which should not be underestimated.

Bursty FER patterns will obviously have fewer error events for a given loss rate than random FER patterns. This means that, even if the same error patterns are used in different laboratories, it may not impart the same loss of quality on the coded speech used by the different listening laboratories due to the reduced randomness. This can be a significant issue, even given the larger variety of speech material used in Recommendation ITU-T P.800 type tests than for other test methodologies. 
During the Characterization Phase II assessment of Recommendation ITU-T G.718, bursty frame erasures using the Bellcore/Gilbert model implemented in the ITU-T Software Tool Library (STL-2005) were tested at 3%, 6% & 8% along with random FERs of similar and higher percentages in two different languages in two different laboratories (See http://www.itu.int/pub/T-TUT-ASC-2010 Table 36 on Page 43, Table 38 on Page 46 & Table 40 on Page 50). These bursty frame erasures are idealized in their nature but even these produce a noticeable increase in the variance of the scores. It may be shown that the mean square SD of the random FERs (single 20ms frame) across the tables leads to an SD of 0.885, whereas the mean square SD of the bursty FERs leads to an SD of 0.981. This may seem a small increase but this increase in SD equates to a requirement for 23% more votes per condition to achieve the same reliability as a random frame erasure condition.
Experiment 1b of the Characterization Phase II assessment of Recommendation ITU-T G.718 highlights the variability that may occur in the qualification tests, even for the same codec, if bursty FERs are used. Figure 27 on Page 44 clearly shows that for North American English the 3% BFER samples have quality similar to those of R1 @ 3% and 6% random FER. Figure 28 on Page 45 however shows that for French R1 @ 3% random FER and even R1 @ 6% random FER is statistically better than the 3% BFER samples.
Interestingly this is an issue recognized all too well in previous SA4 exercises. In the selection of GSM Half-Rate and EFR for example this bursty error problem was somewhat “glossed over” through the use of “ideal frequency hopping” when deriving the EP1, EP2 & EP3 channel profiles (See SMG TR 101 115 Annex F). It is worth noting that the very bursty real-world channels of EP4 and EP5 representing 3 km/h without frequency hopping were available but not preferred in the codec selection for EFR. Real-world channel models were used during the performance characterization of AMR-WB but the issue of “difficult[y of] discriminate[ing] codecs with quality very close to each other” was addressed directly in 3GPP TR 26-976 - “higher error-rate condition may sometimes get better MOS values than the lower error-rate condition. In the lower error-rate condition those few errors can hit for the onset parts of the speech sentences, thus dramatically increasing the effect of errors. If two conditions have error-rate close to each other, this "random" effect can change the ordering of these conditions because we do not have enough test material to get statistically enough occurrences of errors.”
Finally, if they are to be used, these representative bursty frame erasure patterns must be provided by one of the RAN groups. They will need to be validated and approved for use by SA4 to ensure that they are not too random. All of this will take time and it seems unlikely that this may be achieved before the scheduled commencement of qualification testing exercise in a very few months time.
Conclusion

Given the foregoing it would therefore seem appropriate to the source that only random FERs be used for qualification and selection (except where they have been agreed for JBM testing). If it is decided that bursty FERs are to be used at all then they should be used only for characterization testing – and then only if they are available in time. 
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