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1. Introduction
This document presents some perspective on how to determine the EVS design constraints, especially on key open factors, such as bit rates, algorithmic delay and complexity. Base on our previous proposals [1][2], the sources believe that these factors should be taken into account collectively for making the EVS codec competitive. 
2. Comments on the EVS design constraints
2.1 Importance of the bit rate around 12 kbps
From operator’s point of view, bit rate is the most important parameter which affects capacity and coverage. As stated in [2], it is a must for DOCOMO to operate SWB voice service at around 12 kbps, such as 12.2 or 12.65 kbps. The same bitrates are already in use for AMR and AMR-WB by operators including co-signing sources. This gives a big advantage for fast deployment of the EVS codec with less development cost and without causing capacity or coverage problem. It should be noted that radio access does not care about the coded bit-stream that is actually being transmitted because the same Transport Block Size can be used at that bit rate. It should also be noted that, with SWB, users can enjoy even better quality and therefore better experience for both voice and non-voice signal compared to AMR and AMR-WB.
2.2 Algorithmic delay margin within end-to-end delay budget

According to the literature [3], the typical end-to-end delay of mobile-to-mobile call in today’s circuit switched network is 200 ms. This coincides with the statement in TR 22.813: “it is noted that the one way delay in the mobile network (from UE to PLMN border) is approximately 100 ms.” For the case of VoLTE using AMR, the total end-to-end delay is derived to be 156  ms [3], by considering 25 ms algorithmic delay and 10 ms processing delay as shown in Table 1. 
Keeping the end-to-end delay below 200 ms, the sources achieved the algorithmic delay x for the EVS codec. Considering the encoder and decoder processing as 20 ms, the algorithmic delay x can take a value up to 59 ms. Leaving some margin for practical delay, it is concluded that an algorithmic delay below 50 ms is appropriate in pursuing a new codec at the best possible quality.
For conferencing applications, the end-to-end delay with 50 ms algorithmic delay is 261 ms. This is still within the range of “user satisfied” according to E-model[4]. Note that the end-to-end delay at 30 ms algorithmic delay also lies within the same range (221ms).
The sources believe that one single number for algorithmic delay constraint should be sufficient. 
Table 1: Estimated total end-to-end delay for VoIP over LTE in ms.
	
	AMR [3]
	EVS

	Algorithmic Delay
	25
	x

	Encoder processing
	5
	10

	Transmission (UL&DL)
	100
	100

	Network Delay
	16
	16

	UE processing
	5
	5

	Decoder processing
	5
	10

	Total (ms)
	156
	141+x


2.3 Complexity
Complexity issue can be resolved by improvement of processing power on mobiles device over time. Therefore, it is not a critical constraint compared to the others, i.e., bit rate and algorithmic delay. 

The sources take the design constraint of AMR-WB as a reference when considering the complexity of non-interoperable mode. The complexity constraint for AMR-WB was set at 2.4 time of that of AMR. It is therefore reasonable to fix the complexity of EVS as 2 times that of AMR-WB, i.e., 80 WMOPS. 

3. Conclusion
This document presents some perspective on how to determine the EVS design constraints, especially on key open factors, such as bit rate, algorithmic delay and complexity. To develop a future proof SWB codec, the sources believe that it is important to collectively consider bit rates, algorithmic delay and complexity constraints. In addition, the design constraints that have negative impact on voice and non-voice signal quality are undesirable. The sources request SA4 to consider the comments in this document deeply for developing EVS design constraints.
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