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1. Introduction
This document describes error conditions to be considered when defining the EVS performance requirements based on a preliminary simulation of LTE radio channel. This document also points out a practical problem on using actual error patterns. Finally, the sources propose error conditions for the EVS performance requirements based on TR 22.813.
2. Statistics of LTE radio channels
The source performed simulations of LTE for both uplink and downlink, respectively, for gross bitrate of 13.2 kbps with 20 ms packet interval. The parameters used in the simulation were the same as those have been used in the past experiments held in 3GPP RAN WGs[1]. In this case, coverage ratio of 95%, which is equivalent to 95% of number of users in that particular cell, is generally used as an upper limit, and 2% packet loss rate (PLR) in radio links is considered as an upper limit of QoS for each user for conversational services. This configuration was used for evaluating VoLTE capacity. 
According to the simulation results obtained with properly configured scheduler, a certain number of users is found to be affected by packet losses in the uplink case independent of the number of users in a cell, because of the influence of fading. However, PLR higher than 2% is very rare as far as 95% coverage radio is maintained. The result for downlink case is found to be easier. Packet losses are observed only under the condition that the number of users is close to capacity limit, and in the case of the number of users below such limit, all users are error free. 
As a consequence, 2% PLR is a practical and reasonable number for evaluating EVS for VoLTE, which is the target 3GPP responsible for, even in the case of mobile-to-mobile connection scenario.

It might occur that PLR becomes slightly higher when an effect of JBM is considered. If it is the case, 1% and 3% would be considered reasonable number for resulting PLR. 

3. Problems on using actual error patterns
Voice activity factor as well as VBR affects the radio capacity in case of VoLTE and legacy 3G system as well. This means error patterns depend on input source signals and thus, precisely speaking, using error patterns obtained by assuming CBR for codecs with DTX or VBR evaluation is not reflect actual environment. In addition, if different error patterns are applied for each candidate codec and each reference codec as well with different VAD or VBR performance, discussion on fairness comparison between such codecs might occur at qualification and selection. Similar discussion can be applied for JBM, too.

In order to avoid such discussion, it is proposed to use modelled error patterns, i.e., eid function of STL2009, or to use common error patterns of LTE without DTX and produced by a common JBM. 
4. Proposals
According to the discussion above and considering TR 22.813, the sources propose following points for the error conditions of the performance requirements.
· Requirements must be set for PLR of 0%, 1% and 3%. Cases with PLR higher than 3%must be defined as objectives.
· As in TR 22.813, i.e., “same“ or “equivalent” loss conditions must be used as reference conditions, same error patterns must be set for both candidate codecs and reference codecs for fair comparison by having same error position.
· For the sake of fair and reliable comparison, the use of eid function of STL2009 or common error patterns of CBR over LTE, i.e., without DTX or VBR, must be taken into account for setting performance requirements.
It should be noted that Qualification can be conducted with STL2009 because of the time constraint and Selection will be conducted with CBR version of LTE error patterns. It should also be noted that it would be desirable to perform a proper quality evaluation of the codec, including JBM, DTX, VBR functionality, using the LTE error patterns for Characterization.
5. Conclusion

The sources request that the EVS SWG accept the proposals in this document and reflect them to the EVS performance requirements.
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