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6.3.3
1 Summary

This document includes the qualification deliverables for the Motorola Mobility EVS Candidate in accordance with EVS-6a.
2 High Level Description of the Motorola Mobility EVS Candidate
2.1 Summary

The Motorola Mobility EVS Candidate builds upon the ITU-T Recommendation G.718 codec. The 12.8 kHz G.718 ACELP core, with its inherent AMR-WB interoperability, are preserved for the lower bit rates of the Motorola Mobility candidate. These modes are highly effective for narrowband and wideband speech transmission, as well as providing robustness to frame erasures, but have been enhanced for coding music and mixed content and when coding wider bandwidths. To address the music and mixed content performance an alternative coding mode based upon MDCT processing has been added which provides the necessary performance improvement 

A speech/music detector is at the heart of the codec, determining the most appropriate coding mode for the segment of audio input signal. This detector is biased in favour of speech signals in order to maximize conversational quality for this codec which is targeting enhanced voice services.

The wider bandwidth requirements of EVS are relatively straight forward to achieve when using the MDCT core.  In order to address the requirement when using the ACELP core at lower bit rates it was decided to maintain the sample rate of the core and enhance its performance with a series of low bit rate parametric bandwidth extension (BWE) mechanisms. These BWE mechanisms provide coding beyond 6.4 kHz by reproducing the 6.4 – 8kHz, 6.4 – 16 kHz,  and 6.4 – 20kHz regions.  At higher bit rates closer to transparency an MDCT-based mechanism is used to code the difference signal in the missing frequency bands above the ACELP core.

Smooth switching between the ACELP and MDCT operation modes is carefully handled to ensure that no switching artefacts occur, and that the bandwidth remains constant. 

The Motorola Mobility EVS Candidate supports narrowband and wideband source controlled variable bit rate operation. To enable this VBR mode a series of reduced-rate source coding modes are provided and these are combined with frame classification and the VAD/DTX.  

Multiple sample rate support within the EVS delay constraints is achieved through the use of a combination of IIR and FIR resampling filters.

2.2 Codec Overview

An overview of encoder of the Motorola Mobility EVS candidate is shown in Figure 2.1.

Figure 2.1: The encoder of the Motorola Mobility EVS candidate
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An overview of decoder of the Motorola Mobility EVS candidate is shown in Figure 2.2.

Figure 2.2: The decoder of the Motorola Mobility EVS candidate
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2.3 Encoder Description
2.3.1 Sample Rate Conversion

The input audio for sample rates above 8 kHz is pre-emphasized to ensure that high frequency content is not lost in the sampling and analysis noise of the encoder and decoder.

Sample rate conversion is achieved with a combination of linear phase FIR polyphase filters and resamplers using IIR elliptic filters. The input and output stages of the IIR elliptic filter resampling filters are optimized for low complexity. This ensures that the complexity of the codec processing can be kept within reasonable limits, aliasing can be eliminated and the end-to-end delay requirements of the EVS codec satisfied. 

2.3.2 VAD/DTX/CNG Operation

The VAD operates on windowed FFT analysis of the input signal. The VAD employs a similar approach to that of the AMR VAD-2, operating in the log energy domain, but performance is enhanced to detect energy over wideband frequencies. This common VAD is used for both AMR-WB interoperable modes and for all of the EVS modes including wider bandwidths than WB.

As a by-product of the analysis narrowband-only signals are detected.

The VAD FFT analysis is also used to derive estimates of the background noise level and spectrum that together form the Noise Descriptors in the DTX/CNG processing.

2.3.3 Speech/Music Detector
Various different analyses form a decision between speech signals, which are more favourably coded with the ACELP paradigm, and music signals, which are not well coded with ACELP. This detector is biased in favour of speech signals in order to maximize conversational quality for this codec which is targeting enhanced voice services.

2.3.4 Signal Bandwidth Detector
The Motorola Mobility EVS Candidate includes a signal bandwidth detector to determine the most appropriate coding bandwidth, subject to obvious Nyquist limitations, independent of the sampling rate of the input signal. G.718 already includes a narrowband (NB) detector and so the signal bandwidth detector determines whether signals are better coded with wideband (WB), superwideband (SWB) or fullband (FB) modes of the codec. Changes of coding mode may happen on any frame boundary but hysteresis ensures that signal bandwidth estimates are not changed too quickly leading to unnecessary perceptual quality degradations. 

The signal bandwidth detector is based around a widowed FFT analysis of the incoming signal. The relative energy ratios within key bandwidths (DC – 8kHz, 8 – 16 kHz, 16 – 20 kHz) to the whole energy across the DC – 20 kHz band are used to determine the bandwidth of the signal including the background.  

2.3.5 ACELP Core & AMR-WB Interoperable Modes
The Recommendation ITU-T G.718 8kb/s core has been enhanced to provide additional bit rates above and below the 8 kb/s rate. The ACELP Core is common between the EVS speech modes and the AMR-WB Interoperable modes. 

As in G.718 different encoding optimization techniques are applied when the input signal is considered to represent narrowband or wideband signals, and one bit is used to indicate this to the decoder. In particular, signal pre- and de-emphasis, Linear Prediction Coefficients (LPCs) quantization codebooks, and post-filtering differs for narrowband and wideband inputs.
Different encoding modes are used to represent efficiently distinctive input-signal features. In the Motorola Mobility EVS candidate, the input signal is classified into unvoiced frames, generic frames, and voiced frames. To encode unvoiced frames, two random codebooks are used whose entries are scaled and summed; an adaptive codebook is not used in these frames. A tilt is applied to the random codebook entries to improve spectral matching with the original signal. Generic frames use an adaptive codebook and a fixed codebook as in a standard ACELP coder. In voiced frames, the pitch variation is limited and a reduced number of bits are used to encode the adaptive codebook so that more bits may be allocated to the fixed-codebook parameters. For improved performance in frame erasures, the Motorola Mobility EVS candidate follows the same method as G.718 identifying certain error-sensitive voiced frames (which typically follow signal transitions) and encoding them with a memory-less quantization scheme using a pulse-shape codebook. This memory-less quantization is designed to limit propagation of frame-erasure errors which would otherwise produce audible artefacts when onset frames of steady-voiced speech are erased due to the incorrect initialization of the decoder’s adaptive-codebook memory. 

The LPCs are estimated and encoded twice per frame. With the ACELP EVS codec core an analysis window of approximately 25ms is used. For EVS two sets of LPC parameters, one for frame-end and one for mid-frame, are transformed and quantized with a switched-predictive Multi-Stage Vector Quantizer.  The degree of prediction used in the EVS codec LPC quantization is adjusted to balance spectral distortion performance and performance in frame erasures.
The open-loop pitch search and pitch tracking are performed on the input signal and the search of the fixed and adaptive codebooks is jointly optimized using a codebook orthogonalization technique as in G.718.

2.3.6 Source Controlled Variable Bit Rate Operation
The Motorola Mobility EVS Candidate supports narrowband and wideband source controlled variable bit rate (VBR) operation. To enable this VBR mode several low rate signal coding modes are employed from the possible gross bit rates of 2.0, 2.8, 4.0, 5.6, 7.2 and 8.0 kb/s. By combining these various low bit rate modes of operation the Motorola Mobility EVS Candidate is able to achieve the goal of an average gross bit-rate over active speech which does not exceed 5.9 kbps
2.3.7 AMR-WB Interoperable Enhancements
Recommendation ITU-T G.718 provided decoder support for the AMR WB/G.722.2 modes and provided some enhancements to improve the FEC performance of AMR-WB. The Motorola Mobility EVS codec includes enhancements to the AMR-WB encoder modes through use of the improved VAD and uses the AMR-WB LPC analysis window. The Motorola Mobility EVS codec includes several improvements to the AMR-WB I/O modes to enhance the excitation signal matching and enhance operation for non-speech signal synthesis.
2.3.8 MDCT Core
The Modified Discrete Cosine Transform (MDCT) core uses low delay overlap-add techniques to code music and other non-speech input signals.  The MDCT spectrum is divided into frequency sub-bands that approximate critical bands, and the individual bands are coded given a previously allocated number of bits.  Information is coded using statistical, combinatorial, and arithmetic coding methods.  Parametric coding means are employed for lower bit rates.

2.3.9 Bandwidth Extension Mechanisms
2.3.9.1 G.718/AMR-WB Zero-bit Bandwidth Extensions to ACELP
For low bit rate operation the conventional wideband bandwidth extension of AMR-WB and G.718 is employed for the EVS modes of operation. 

2.3.9.2 Low bit Rate Bandwidth Extensions to ACELP
For wideband signals at moderate EVS bit rates a low bit rate parametric bandwidth extension mode is employed. This codes the energy, spectrum and time envelope of the wideband component.  For superwideband signals at moderate EVS bit rates a low bit rate parametric bandwidth extension to coding the energy and spectrum of the 6 – 16 kHz region. 
For fullband signals, the SWB parametric bandwidth extension method is employed to code the signal to 16 kHz in an embedded fashion. To the SWB coded components a spectral index parameter is added to reflect the behaviour of the region between 16 kHz and 20 kHz. The excitation in the 16 – 20 kHz region is derived from that used for the SWB region and an all-pole synthesis filter is used to model the spectral shape.

2.3.9.3 High bit Rate Frequency Domain Bandwidth Extensions to ACELP
At higher bit rates approaching transparency an MDCT-based bandwidth extension method is used for SWB and FB signals. This bandwidth extension method is not parametric but encodes the spectral energy and band combinations and shapes of the spectral components in the SWB and FB regions of the spectrum above the ACELP core.  

3 Design Constraints Compliance for the Motorola Mobility EVS Candidate
In the following sections, we review the Motorola Mobility EVS Candidate against the Design Constraints document EVS 4. The codec is fully compliant with the Design Constraints.
3.1 Sampling Frequency and Audio Bandwidth
Compliant – The codec supports 8, 16, 32 and 48 kHz sampling rates for both the encoder and decoder in all operating modes. The encoder supports NB, WB, SWB and FB audio signal bandwidths.
3.2 Number of Audio Channels
Compliant – The qualification variant of the codec provides mono coding. Stereo coding will be enabled in the codec if qualified for selection.
3.3 Bit Rates
Compliant – The EVS Modes of the codec supports 5.9 VBR, 7.2, 8 9.6, 13.2, 16.4, 24.4, 32, 48, 64, 96 and 128 kb/s. The AMR-WB-interoperable modes of the codec support 6.6, 8.85, 12.65, 14,25, 15.85, 18.25, 19.85, 23.05, 23.85 kb/s. SID and DTX operation is supported for both EVS and AMR-WB -interoperable modes of the codec in accordance with the Design Constraints.
3.4 Algorithmic Delay
Compliant – The maximum algorithmic delay of the codec operating in the required and recommended modes is less than 30ms. The stereo modes have an algorithmic delay of less than 50ms when enabled.
3.5 Complexity
3.5.1 Required & Recommended Modes
The Motorola Mobility candidate includes a source controlled VBR mode.
3.5.1.1 Computational Complexity
Compliant – Worst Case complexity of required and recommended modes (excluding JBM) of encoder (Around 60 - 66 WMOPs with 32 kb/s SWB input at 48 kHz) plus worst case complexity of required modes of decoder (Around 18 – 20 WMOPs, 32 kb/s SWB output at 48 kHz with 6% Frame Erasures) is estimated to be approximately between 78 - 86 WMOPs based upon analysis of the floating point code.
3.5.1.2 RAM
Compliant – Total RAM requirement for the required and recommended modes (excluding JBM) of the encoder plus the required and recommended modes of the decoder are estimated to be less than 85 kwords (16-bit) based upon analysis of the floating point code.
3.5.1.3 ROM
Compliant – Total ROM requirement for the required and recommended modes (excluding JBM) of the encoder plus the required and recommended modes of the decoder are estimated to be less than 65 kwords based upon analysis of the floating point code.
3.5.1.4 PROM
Compliant – Total PROM requirement for the required and recommended modes (excluding JBM) of the encoder plus the required and recommended modes of the decoder are estimated to be less than 48 kwords based upon analysis of the floating point code.
3.5.2 Optional Modes
3.5.2.1 Computational Complexity

Compliant – Worst Case complexity of the combined codec including optional modes (excluding JBM) of the encoder (Around 82 - 90 WMOPs) plus worst case complexity of the combined codec including optional modes of the decoder (Around 30 – 33 WMOPs) is estimated to be approximately between 112 - 123 WMOPs based upon analysis of the floating point code.
3.5.2.2 RAM
Compliant – Total RAM requirement for the combined codec including optional modes (excluding JBM) of the encoder plus the combined codec including optional modes of the decoder are estimated to be less than 85 kwords (16-bit) based upon analysis of the floating point code.
3.5.2.3 ROM
Compliant – Total ROM requirement for the combined codec including optional modes (excluding JBM) of the encoder plus the combined codec including optional modes of the decoder are estimated to be less than 65 kwords based upon analysis of the floating point code.
3.5.2.4 PROM
Compliant – Total PROM requirement for the combined codec including optional modes (excluding JBM) of the encoder plus the combined codec including optional modes of the decoder are estimated to be less than 48 kwords based upon analysis of the floating point code.
3.6 Backwards Interoperability with AMR-WB
Compliant – included.

3.7 Frame Length
Compliant – 20ms.

3.8 JBM Solution

Compliant – included.
3.9 Rate Switching

Compliant – included.
3.10 Packet Loss Concealment

Compliant – included.
3.11 RTP Payload Format

Compliant – included.
3.12 VAD/DTX/CNG

Compliant – included.
3.13 Output Gain Limitation

Compliant – No output signal gain is applied.
4 Objective Evaluation Results for the Motorola Mobility EVS Candidate
The objective metrics defined in EVS-8a annex H.3 were evaluated using the tools defined in EVS-7a. The results are presented in the three tables below.
Table 4.1: Objective test conditions for NB

	
	Label
	Condition
	Bit rate
	DTX
	FER/Profile
	Gain
	JBM
	AFR
	Att.
	BR

	Exp.A
	c13
	CuT for clean channel w/ DTX off
	7.2
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	Clean
	c14
	CuT for clean channel w/ DTX off
	8
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	Speech
	c15
	CuT for clean channel w/ DTX off
	9.6
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c16
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c17
	CuT for Rate Switching w/ DTX off
	7.2-13.2
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c18
	CuT for clean channel w/ DTX on
	7.2
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c19
	CuT for clean channel w/ DTX on
	8
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c20
	CuT for clean channel w/ DTX on
	9.6
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c21
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c22
	CuT for clean channel w/ DTX on
	5.9VBR
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	Exp.B
	c13
	CuT for FER 3% w/ DTX off
	7.2
	off
	3%
	-
	-
	-
	-
	-

	Clean
	c14
	CuT for FER 3% w/ DTX off
	8
	off
	3%
	-
	-
	-
	-
	-

	Speech
	c15
	CuT for FER 3% w/ DTX off
	9.6
	off
	3%
	-
	-
	-
	-
	-

	
	c16
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c17
	CuT for FER 3% w/ DTX on
	7.2
	on
	3%
	-
	-
	-
	-
	-

	
	c18
	CuT for FER 3% w/ DTX on
	8
	on
	3%
	-
	-
	-
	-
	-

	
	c19
	CuT for FER 3% w/ DTX on
	9.6
	on
	3%
	-
	-
	-
	-
	-

	
	c20
	CuT for FER 3% w/ DTX on
	13.2
	on
	3%
	-
	-
	-
	-
	-

	
	c21
	CuT for FER 3% w/ DTX on
	5.9VBR
	on
	3%
	-
	-
	-
	-
	-

	
	c22
	CuT for FER 6% w/ DTX off
	7.2
	off
	6%
	-
	-
	-
	-
	-

	
	c23
	CuT for FER 6% w/ DTX off
	8
	off
	6%
	-
	-
	-
	-
	-

	
	c24
	CuT for FER 6% w/ DTX off
	9.6
	off
	6%
	-
	-
	-
	-
	-

	
	c25
	CuT for FER 6% w/ DTX off
	13.2
	off
	6%
	-
	-
	-
	-
	-

	
	c26
	CuT for FER 6% w/ DTX on
	7.2
	on
	6%
	-
	-
	-
	-
	-

	
	c27
	CuT for FER 6% w/ DTX on
	8
	on
	6%
	-
	-
	-
	-
	-

	
	c28
	CuT for FER 6% w/ DTX on
	9.6
	on
	6%
	-
	-
	-
	-
	-

	
	c29
	CuT for FER 6% w/ DTX on
	13.2
	on
	6%
	-
	-
	-
	-
	-

	
	c30
	CuT for FER 6% w/ DTX on
	5.9VBR
	on
	6%
	-
	-
	-
	-
	-

	Exp.C
	c17
	CuT for clean channel w/ DTX off
	8
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	Noisy
	c18
	CuT for clean channel w/ DTX off
	9.6
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	Speech
	c19
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c20
	CuT for clean channel w/ DTX on
	7.2
	on
	No errors
	Pass
	-
	Pass
	Pass
	Pass

	
	c21
	CuT for clean channel w/ DTX on
	9.6
	on
	No errors
	Pass
	-
	Pass
	Pass
	Pass

	
	c22
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	Pass
	-
	Pass
	Pass
	Pass

	
	c23
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c24
	CuT for FER 3% w/ DTX on
	8
	on
	3%
	-
	-
	-
	-
	-

	
	c25
	CuT for FER 6% w/ DTX off
	9.6
	off
	6%
	-
	-
	-
	-
	-

	
	c26
	CuT for FER 6% w/ DTX on
	7.2
	on
	6%
	-
	-
	-
	-
	-

	Exp.D
	c19
	CuT for clean channel w/ DTX off
	7.2
	off
	No errors
	Pass
	-
	-
	-
	Pass

	Mixed/
	c20
	CuT for clean channel w/ DTX off
	8
	off
	No errors
	Pass
	-
	-
	-
	Pass

	Music
	c21
	CuT for clean channel w/ DTX off
	9.6
	off
	No errors
	Pass
	-
	-
	-
	Pass

	
	c22
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	Pass
	-
	-
	-
	Pass

	
	c23
	CuT for rate switching w/ DTX off
	7.2-13.2
	off
	No errors
	Pass
	-
	-
	-
	Pass

	
	c24
	CuT for clean channel w/ DTX on
	7.2
	on
	No errors
	Pass
	-
	-
	-
	Pass

	
	c25
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	Pass
	-
	-
	-
	Pass

	
	c26
	CuT for FER 3% w/ DTX off
	8
	off
	3%
	-
	-
	-
	-
	-

	
	c27
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c28
	CuT for FER 3% w/ DTX on
	7.2
	on
	3%
	-
	-
	-
	-
	-

	
	c29
	CuT for FER 3% w/ DTX on
	9.6
	on
	3%
	-
	-
	-
	-
	-

	
	c30
	CuT for FER 6% w/ DTX off
	8
	off
	6%
	-
	-
	-
	-
	-

	
	c31
	CuT for FER 6% w/ DTX off
	13.2
	off
	6%
	-
	-
	-
	-
	-

	
	c32
	CuT for FER 6% w/ DTX on
	7.2
	on
	6%
	-
	-
	-
	-
	-

	
	c33
	CuT for FER 6% w/ DTX on
	9.6
	on
	6%
	-
	-
	-
	-
	-


Table 4.2: Objective test conditions for WB

	
	Label
	Condition
	Bit rate
	DTX
	FER/Profile
	Gain
	JBM
	AFR
	Att.
	BR

	Exp.E
	c15
	CuT for clean channel w/ DTX off
	7.2
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	Clean
	c16
	CuT for clean channel w/ DTX off
	8
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	Speech
	c17
	CuT for clean channel w/ DTX off
	9.6
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c18
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c19
	CuT for clean channel w/ DTX off
	16.4
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c20
	CuT for clean channel w/ DTX off
	24.4
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c21
	CuT for clean channel w/ DTX off
	32
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c22
	CuT for clean channel w/ DTX off
	48
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c23
	CuT for clean channel w/ DTX off
	64
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c24
	CuT on rate switching w/ DTX off
	7.2 - 16.4 (s1)*
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c25
	CuT on rate switching w/ DTX off
	13.2 - 64 (s2)*
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c26
	CuT for clean channel w/ DTX on
	7.2
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c27
	CuT for clean channel w/ DTX on
	8
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c28
	CuT for clean channel w/ DTX on
	9.6
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c29
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c30
	CuT for clean channel w/ DTX on
	16.4
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c31
	CuT for clean channel w/ DTX on
	5.9VBR
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	Exp.F
	c25
	CuT for FER 3% w/ DTX off
	7.2
	off
	3%
	-
	-
	-
	-
	-

	Clean
	c26
	CuT for FER 3% w/ DTX off
	9.6
	off
	3%
	-
	-
	-
	-
	-

	Speech
	c27
	CuT for FER 3% w/ DTX off
	16.4
	off
	3%
	-
	-
	-
	-
	-

	
	c28
	CuT for FER 3% w/ DTX off
	24.4
	off
	3%
	-
	-
	-
	-
	-

	
	c29
	CuT for FER 3% w/ DTX off
	32
	off
	3%
	-
	-
	-
	-
	-

	
	c30
	CuT for FER 3% w/ DTX on
	8
	on
	3%
	-
	-
	-
	-
	-

	
	c31
	CuT for FER 3% w/ DTX on
	13.2
	on
	3%
	-
	-
	-
	-
	-

	
	c32
	CuT for FER 6% w/ DTX off
	7.2
	off
	6%
	-
	-
	-
	-
	-

	
	c33
	CuT for FER 6% w/ DTX off
	9.6
	off
	6%
	-
	-
	-
	-
	-

	
	c34
	CuT for FER 6% w/ DTX off
	16.4
	off
	6%
	-
	-
	-
	-
	-

	
	c35
	CuT for FER 6% w/ DTX off
	24.4
	off
	6%
	-
	-
	-
	-
	-

	
	c36
	CuT for FER 6% w/ DTX off
	32
	off
	6%
	-
	-
	-
	-
	-

	
	c37
	CuT for FER 6% w/ DTX on
	8
	on
	6%
	-
	-
	-
	-
	-

	
	c38
	CuT for FER 6% w/ DTX on
	13.2
	on
	6%
	-
	-
	-
	-
	-

	
	c39
	CuT for JBM w/ DTX off
	13.2
	off
	Profile 1
	-
	Pass
	-
	-
	-

	
	c40
	CuT for JBM w/ DTX off
	13.2
	off
	Profile 3
	-
	Pass
	-
	-
	-

	
	c41
	CuT for JBM w/ DTX off
	13.2
	off
	Profile 5
	-
	Pass
	-
	-
	-

	
	c42
	CuT for JBM w/ DTX on
	13.2
	on
	Profile 2
	-
	Pass
	-
	-
	-

	
	c43
	CuT for JBM w/ DTX on
	13.2
	on
	Profile 4
	-
	Pass
	-
	-
	-

	
	c44
	CuT for JBM w/ DTX on
	13.2
	on
	Profile 6
	-
	Pass
	-
	-
	-

	Exp.G
	c17
	CuT for clean channel w/ DTX off
	7.2
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	Noisy
	c18
	CuT for clean channel w/ DTX off
	9.6
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	Speech
	c19
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c20
	CuT for clean channel w/ DTX off
	16.4
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c21
	CuT for clean channel w/ DTX off
	24.4
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c22
	CuT for clean channel w/ DTX on
	8
	on
	No errors
	Pass
	-
	Pass
	Pass
	Pass

	
	c23
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	Pass
	-
	Pass
	Pass
	Pass

	
	c24
	CuT for FER 3% w/ DTX off
	8
	off
	3%
	-
	-
	-
	-
	-

	
	c25
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c26
	CuT for FER 6% w/ DTX off
	13.2
	off
	6%
	-
	-
	-
	-
	-

	Exp.H
	c17
	CuT for clean channel w/ DTX off
	7.2
	off
	No errors
	Pass
	-
	-
	-
	Pass

	Mixed/
	c18
	CuT for clean channel w/ DTX off
	8
	off
	No errors
	Pass
	-
	-
	-
	Pass

	Music
	c19
	CuT for clean channel w/ DTX off
	9.6
	off
	No errors
	Pass
	-
	-
	-
	Pass

	
	c20
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	Pass
	-
	-
	-
	Pass

	
	c21
	CuT for clean channel w/ DTX off
	16.4
	off
	No errors
	Pass
	-
	-
	-
	Pass

	
	c22
	CuT for clean channel w/ DTX off
	24.4
	off
	No errors
	Pass
	-
	-
	-
	Pass

	
	c23
	CuT for clean channel w/ DTX off
	32
	off
	No errors
	Pass
	-
	-
	-
	Pass

	
	c24
	CuT for clean channel w/ DTX off
	13.2
	on
	No errors
	Pass
	-
	-
	-
	Pass

	
	c25
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c26
	CuT for FER 3% w/ DTX off
	16.4
	off
	3%
	-
	-
	-
	-
	-

	
	c27
	CuT for FER 6% w/ DTX off
	13.2
	off
	6%
	-
	-
	-
	-
	-

	
	c28
	CuT for FER 6% w/ DTX on
	8
	on
	6%
	-
	-
	-
	-
	-


Table 4.3: Objective test conditions for SWB
	
	Label
	Condition
	Bit rate
	DTX
	FER/Profile
	Gain
	JBM
	AFR
	Att.
	BR

	Exp.I
	c13
	CuT. for clean channel w/ DTX off
	13.2
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	Clean
	c14
	CuT. for clean channel w/ DTX off
	16.4
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	Speech
	c15
	CuT. for clean channel w/ DTX off
	24.4
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c16
	CuT. for clean channel w/ DTX off
	32
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c17
	CuT. for clean channel w/ DTX off
	48
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c18
	CuT. for clean channel w/ DTX off
	64
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c19
	CuT. for clean channel w/ DTX on
	13.2
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c20
	CuT. for clean channel w/ DTX on
	16.4
	on
	No errors
	Pass
	-
	-
	Pass
	Pass

	Exp.J
	c17
	CuT. for 3% FER w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	Clean
	c18
	CuT. for 3% FER w/ DTX off
	24.4
	off
	3%
	-
	-
	-
	-
	-

	Speech
	c19
	CuT. for 3% FER w/ DTX on
	16.4
	on
	3%
	-
	-
	-
	-
	-

	
	c20
	CuT. for 6% FER w/ DTX off
	13.2
	off
	6%
	-
	-
	-
	-
	-

	
	c21
	CuT. for 6% FER w/ DTX off
	24.4
	off
	6%
	-
	-
	-
	-
	-

	
	c22
	CuT. for 6% FER w/ DTX on
	16.4
	on
	6%
	-
	-
	-
	-
	-

	
	c23
	CuT for JBM w/ DTX off
	13.2
	off
	Profile 4
	-
	Pass
	-
	-
	-

	
	c24
	CuT for JBM w/ DTX off
	13.2
	off
	Profile 6
	-
	Pass
	-
	-
	-

	
	c25
	CuT for JBM w/ DTX on
	13.2
	on
	Profile 3
	-
	Pass
	-
	-
	-

	
	c26
	CuT for JBM w/ DTX on
	13.2
	on
	Profile 5
	-
	Pass
	-
	-
	-

	Exp.K
	c17
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	Noisy
	c18
	CuT for clean channel w/ DTX off
	16.4
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	Speech
	c19
	CuT for clean channel w/ DTX off
	24.4
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c20
	CuT for clean channel w/ DTX off
	32
	off
	No errors
	Pass
	-
	-
	Pass
	Pass

	
	c21
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	Pass
	-
	Pass
	Pass
	Pass

	
	c22
	CuT for clean channel w/ DTX on
	16.4
	on
	No errors
	Pass
	-
	Pass
	Pass
	Pass

	
	c23
	CuT for clean channel w/ DTX on
	24.4
	on
	No errors
	Pass
	-
	Pass
	Pass
	Pass

	
	c24
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c25
	CuT for FER 3% w/ DTX off
	24.4
	off
	3%
	-
	-
	-
	-
	-

	
	c26
	CuT for FER 6% w/ DTX on
	13.2
	on
	6%
	-
	-
	-
	-
	-

	Exp.L
	c17
	CuT for clean channel w/ DTX off
	13.2
	off
	No errors
	Pass
	-
	-
	-
	Pass

	Mixed/
	c18
	CuT for clean channel w/ DTX off
	16.4
	off
	No errors
	Pass
	-
	-
	-
	Pass

	Music
	c19
	CuT for clean channel w/ DTX off
	24.4
	off
	No errors
	Pass
	-
	-
	-
	Pass

	
	c20
	CuT for clean channel w/ DTX off
	32
	off
	No errors
	Pass
	-
	-
	-
	Pass

	
	c21
	CuT for clean channel w/ DTX off
	48
	off
	No errors
	Pass
	-
	-
	-
	Pass

	
	c22
	CuT for clean channel w/ DTX on
	13.2
	on
	No errors
	Pass
	-
	-
	-
	Pass

	
	c23
	CuT for clean channel w/ DTX on
	16.4
	on
	No errors
	Pass
	-
	-
	-
	Pass

	
	c24
	CuT for FER 3% w/ DTX off
	13.2
	off
	3%
	-
	-
	-
	-
	-

	
	c25
	CuT for FER 3% w/ DTX off
	16.4
	off
	3%
	-
	-
	-
	-
	-

	
	c26
	CuT for FER 6% w/ DTX on
	13.2
	on
	6%
	-
	-
	-
	-
	-

	
	c27
	CuT for JBM w/ DTX off
	24.4
	off
	Profile 4
	-
	-
	-
	-
	-

	
	c28
	CuT for JBM w/ DTX off
	24.4
	off
	Profile 6
	-
	-
	-
	-
	-


5 IPR Declaration for the Motorola Mobility EVS Candidate
An IPR declaration in respect to the Motorola Mobility EVS Candidate will be made to ETSI in accordance to the rules.

