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1. Introduction
This document presents the sources’ view on the course of the past discussion on algorithmic delay constraint of the EVS codec. 
2. Algorithmic delay and user experience
According to the clear description in TS 22.105, “the one way delay in the mobile network (from UE to PLMN border) is approximately 100 ms”, 200 ms seems to be a reasonable number for the approximated UE-to-UE delay and is appeared to be a typical delay in the legacy network. The end-to-end delay requirement in the TS includes several scenarios including mobile to PSTN connection and the preferred delay requirements in the TS may be fulfilled in such a case. 
At the same time, there were several contributions acknowledged the benefit of relaxing delay for improving subjective quality[1][2][3][4] and proposed algorithmic delay figures range from 40 - 50 ms. The sources still believe that one important advantage of the EVS codec is SWB coding at lower bit rate around 12 kbps or less, and superior performance for both voice and non-voice signal at such bit rates. This ensures improved user experience without loosing capacity. 

According to RAN2 response LS [5], sources fully agree with the fact that it is preferable not to reduce RAN delay budget. Therefore, although delay budget for the radio links will remain unchanged as that of AMR case, the end-to-end delay is estimated to be below 200 ms with 50 ms algorithmic delay (and some margin) as shown in S4-100833 [6]. Table 1 is the reproduction of the end-to-end delay budget as given in [6] without margins for encoder and decoder processing, where x is a variable that indicates the codec algorithmic delay. These delay assumptions were also outlined in the LS sent to RAN2 [7]. This means that the EVS can introduce an improved subjective quality with the same end-to-end delay as the legacy network. In case of AMR-WB, i.e., x=26, the estimated end-to-end delay becomes 157 ms. It becomes 181 ms in the case of x=50. 

Table 1: Estimated total end-to-end delay estimation for VoIP over LTE

	
	Delay (ms)

	Algorithmic Delay
	x

	Encoder processing
	5

	Transmission (UL&DL)
	100

	Network Delay
	16

	UE processing
	5

	Decoder processing
	5

	Total 
	131+x


As for discussion on quality degradation due to delay extension, we can use e-model as a guidance as in [2][8][9]. Figure 1 shows MOSCQE degradation from the case of 150 ms delay, where other E-model parameters remain default values. In this case, the difference between x=26 and x=50 in terms of MOSCQE is about 0.01. This difference is insignificant.
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Figure 1: MOSCQE degradation by end-to-end delay with reference to MOSCQE at 150 ms.
3. Conclusion

This document summarizes the benefit of relaxed algorithmic delay and shows that the MOSCQE degradation of an algorithmic delay of 50 ms (proposed) compared to that of 26 ms (same as the AMR-WB case) is insignificant. As a consequence, the sources would kindly suggest adopting 50 ms as an EVS codec algorithmic delay constraint. This ensures improved user experience without loosing capacity.
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