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1. Introduction

In previous SA4 meetings, several proposals for establishing the delay design constraint for the EVS codec have been discussed. Contribution S4-100629 [1] and S4-100765 [2] provided a proposal to adopt a two delay operation modes for the EVS codec. It was requested that the design constraints on delay take into account these two operation modes, at least one of the delay modes should be consistent with delay figures of existing 3GPP speech codecs, i.e. (in the order of the delays of AMR-NB and AMR-WB). Several arguments were provided in support of having a low delay mode as close as possible to that of AMR-WB. 

2. Discussion
The main objectives of the 3GPP EVS codec activity to increase user experience and optimize capacity for a VoIP service in LTE. On the impact of delay on capacity, the reply LS [3] from the experts of RAN2 is quite clear, the majority of companies in RAN2 think delay is an important factor for system capacity, and also considering coverage, would prefer not to reduce RAN delay budget. This requires that the algorithmic delay be kept as low as possible. It is therefore very important to not further increase the coding delay in 3GPP networks and capitalize on the improved LTE radio interface to both increase the QoE and capacity in order to make VoLTE a successful service from both an economical point of view and from a user expectation point of view. Hence, the source proposes that for the EVS codec the current delay of 3GPP codecs is maintained, i.e. the EVS codec delay should be exactly that of AMR-WB.

The source acknowledges that an increased coding delay may improve the quality of a codec. Hence, a higher delay mode of the EVS codec can be beneficial from a QoE point of view for certain applications and certain types of signals.
In conclusion, the EVS codec can have a low delay mode as close as possible to the delay of current 3GPP voice codecs and a potential higher delay mode for flexibility and as means to optimize the tradeoffs between transmission constraints and intrinsic codec quality. 

The separation of the two delay figures could be such that it is consistent with HARQ retransmission times (multiples of 8ms) and large enough to allow a measurable intrinsic quality increase for the codec, see [2] for further details. 
2. Proposal
It is propose that the following design constraints on delay for the EVS codec are adopted:

	Parameter
	Design Constraint

	Algorithmic Delay
	The EVS codec shall support two algorithmic delay operating points.

A low delay EVS codec (incl. AMR-WB interoperable operation) shall operate at a maximum algorithmic delay of 26 ms.

A high delay EVS codec shall operate at a maximum algorithmic delay of 50 ms.
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