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Introduction
Algorithmic codec delay is an important design constraint and in the course of the discussions related to that various views have been expressed. Opinions have been raised that significantly higher codec delay than the delay of AMR-WB would be needed in order to accomplish the high quality objectives of the EVS codec WID [1]. So far no evidence supporting such positions has been provided on which basis SA4 could agree relaxing the EVS codec delay design constraint. This document intends to re-focus the codec delay discussion based on the facts and guidance provided by the EVS TR 22.813 [2], 3GPP TS 22.105 [3] and the recent RAN2 LS communication on the impact of LTE air interface transmission delay on LTE system capacity for voice services [4].
Discussion

The source would kindly like to recall that high-level codec delay design constraints are provided in the EVS TR 22.813 [2] and that 3GPP TS 22.105 [3] contains clear recommendations on the preferred end-to-end delay of the conversational voice service. The EVS TR specifies the following delay constraint:

The codec delay requirement for the EVS codec is recommended to be flexible within certain limits, allowing for overall optimizations of the system performance and considering that there is a trade-off between delay consumed by the speech codec and delay consumed by the PS transmission via the LTE air interface.
…

The algorithmic delay of the EVS codec should be such that the overall end-to-end delay in an EVS-UE to EVS-UE connection meets or exceeds the preferred performance expectations in 3GPP TS 22.105. According to 3GPP TS 22.105 v9.0.0, conversational voice one way delay is <150 ms preferred and <400 ms limit where it is noted that the one way delay in the mobile network (from UE to PLMN border) is approximately 100 ms.

It is to be noted that the design constraint makes a reference to 3GPP TS 22.105 [3] and derives from the preferred one-way delay of 150 ms an indirect requirement for the codec delay such that the EVS-UE to EVS-UE end-to-end delay meets or exceeds this limit. Regardless of the actual codec delay, it is essential to make all reasonable attempts to meet this requirement.

Arguments can be made that the overall end-to-end delay is not a constant and that in reality the actual overall end-to-end delay will show some statistical distribution, which, with a certain likelihood, even can lead to significantly higher end-to-end delays than 150 ms. For instance, in RAN WG it is practice to assume an end-to-end delay of 200 ms, which can be regarded as a worst case. However, such limit on the statistical end-to-end delay distribution is not in contrast to the recommendation of the preferred end-to-end delay of 150 ms. In order to meet the target of 150 ms all delay contributors including the codec delay must be kept as small as possible. In particular, without strong reason the codec delay cannot be significantly increased over the delay of AMR or AMR-WB.
In this discussion, the source would also like to highlight the original intention of the EVS TR to provide flexibility of the EVS codec delay within certain limits that would have allowed to trade codec delay against delay consumed on the LTE air interface. It is recalled here that SA4 has received guidance on that aspect from RAN2 [4] according to which the codec delay cannot be increased at the expense of reducing the RAN delay budget. It is concluded that this originally intended flexibility cannot be provided. 
Conclusion 

Given the guidance from RAN2 and from the EVS TR the following can be concluded:

· The algorithmic delay of the EVS codec cannot be increased over the delay of AMR-WB at the expense of the RAN delay budget.
· The overall end-to-end delay in an UE to UE connection within the EPS should not exceed 150 ms.

· The EVS codec has to provide operation at an algorithmic delay that is essentially identical to the delay of AMR-WB; other operation modes with relaxed delay targeting particular EVS use cases that could tolerate a relaxed end-to-end delay might still be an option.
In the light that no evidence is available supporting opinions that the objectives of the EVS codec WID could only be achieved by relaxing the algorithmic delay significantly over the delay of AMR-WB, there are no reasons that would justify deviating from the recommendations of the EVS TR 22.813 [2], the 3GPP TS 22.105 [3] and the recent RAN2 LS communication and the above conclusions.

The source would hence kindly suggest adopting these conclusions when deciding on the EVS codec algorithmic delay design constraint.
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