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1. Introduction

The permanent document EVS-6b (Selection Deliverables) specifies which information the companies have to provide on their candidate coder to facilitate decision by SA4. One of the items includes an analysis covering the Design Constraints.

2. Sampling Frequency and Audio Bandwidth
Both encoder and decoder of the EVS coder support 8, 16, 32, and 48 kHz sampling frequency in all operation modes. 
3. Number of Audio Channels
The candidate coder works in mono mode. Dual-mono can be configured on RTP payload format level and on this way, optional joint stereo operation is not provided at this stage. 
4. Bit Rates
The candidate coder provides a wide range of bit rates associated to NB, WB, SWB, FB bandwidths, as shown in Table 1 (for EVS primary modes) and in Table 2 (for AMR-WB IO modes), see TS 26.441.
Table 1: Source codec bit-rates for the EVS codec

	Source codec bit-rate (kbit/s)
	Signal bandwidths supported
	Source Controlled Operation Available

	5,9 (SC-VBR)
	NB, WB
	Yes (Always On; Bit Rates are 2.8, 7.2, 8.0 kbit/s)

	7,2
	NB, WB
	Yes

	8.0
	NB, WB
	Yes

	9,6
	NB, WB, SWB
	Yes

	13,2
	NB, WB, SWB
	Yes

	13,2 (channel aware)
	WB, SWB
	Yes

	16,4
	NB, WB, SWB, FB
	Yes

	24,4
	NB, WB, SWB, FB
	Yes

	32
	WB, SWB, FB
	Yes

	48
	WB, SWB, FB
	Yes

	64
	WB, SWB, FB
	Yes

	96
	WB, SWB, FB
	Yes

	128
	WB, SWB, FB
	Yes


The SID bit rate for EVS primary modes is 2.4 kbit/s.

Table 2: Source codec bit-rates for the AMR-WB Interoperable Modes of the EVS codec

	Source codec bit-rate (kbit/s)

	6,6

	8,85

	12,65

	14,25

	15,85

	18,25

	19,85

	23,05

	23,85


The SID bit rate in AMR-WB IO corresponds to AMR-WB (2.0 kbit/s).
5. Algorithmic Delay
The coder operates on 20 msec frames and the algorithmic delay (frame size plus look-ahead) is less or equal to 32 msec.
6. Complexity 
With all features supported and measured according to EVS-8b, the worst case complexity of the coder is 85.9 WMOPS which splits up to 56.7 WMOPS for encoder (24.4 kbit/s SWB with DTX on) and 29.2 WMOPS for decoder (48 kbit/s SWB with DTX off, FER=6%). The coder uses 175KW of RAM (with no JBM included), 157 KW of ROM, and 116 KW of Program ROM. 
The JBM solution was measured to consume 18 WMOPS and 49 KW RAM.

7. Backward Interoperability
The EVS coder includes AMR-WB IO modes at all bit rates of AMR-WB. For more details, see TS 26.446.
8. Frame Length
The EVS coder operates on 20 msec frames. 

9. Jitter Buffer Management (JBM)
A JBM solution is provided that conforms to the requirements in TS 26.114, as described in the JBM specification TS 26.448.
10. Rate Switching
Rate switching is supported upon command to the encoder throughout the entire bit rate range at arbitrary frame boundaries. The switching capability includes switching between EVS primary modes and AMR-WB IO modes and switching between different bandwidths.
11. Packet Loss Concealment (PLC)
The EVS coder includes a PLC solution, more details are available in TS 26.447.
12. RTP Payload Format
An RTP payload format specification is provided as part of the main specification TS 26.445 document that supports the full set of features and functionality of the EVS candidate codecs. 

13. Discontinuous Transmission (DTX)
The EVS coder provides a complete VAD/DTX/CNG framework and it is possible to switch DTX operation on and off. DTX is supported at all bit rates ≤ 24.4 kbit/s and also at all higher bit rates 32, 48, 64, 96, 128 kbit/s. The DTX operation of AMR-WB IO modes is backward compatible to AMR-WB. SID updates are sent at a frequency of once per 8 frames. Details can be found in TS 26.449 (CNG), 26.450 (DTX), 26.451 (VAD).
14. Output Gain Limitation

The gain has been evaluated according to EVS-7a processing plan, section 5.4.3.
The results contain two parts, one for the active frames and one for the inactive frames. 

The evaluation for active frames was conducted for each data base and condition specified in EVS-8a. For active frames, the requirement not to amplify the signal in the active frames is fulfilled per subband (0-4kHz, 4-8kHz, 8-16kHz) with a tolerance of 0.5 dB. 

The evaluation for inactive frames was conducted for each data base and condition specified in EVS-8a. Limiting the attenuation of the background noise in inactive frames is fulfilled for the full spectrum.
The figures can be found in the document that reports on the objective evaluation results.
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