3GPP TSG SA4 #75
Tdoc S4-130905
23-27 September 2013, Vancouver, Canada

Source:
Qualcomm Incorporated
Title:
Background Noise Types, SNR and Processing in EVS Selection Phase Testing
Document for:
Discussion and Approval
Agenda Item:
7
Introduction
The noise types, SNRs and the processing steps for generating the speech inputs with background noise for the qualification phase was adopted based on the joint contribution by several companies (S4-121062). At that time, it was also agreed that the SNR values and the processing steps, which were arrived at as part of a compromise deal, were only valid for the qualification exercise. For the EVS Selection, we request SA4 EVS SWG to take into consideration the practical mobile communication deployment scenarios and use SNR values and processing steps that are more realistic than what was used in the Qualification exercise.
At the SA4#73 and SA4#74 meetings, we presented our proposals (S4-130443, and S4-130651) for the background noise types, SNR and processing steps for the EVS selection exercise. The processing steps for adding background noise to speech sources were largely agreed, except for the characteristics of the preprocessing filter to be used for the background noise signal. In this contribution, we state our motivations for our proposal on the SNR values. Further, we include a proposal for the front end preprocessing filter to be used for measuring the level of background noise signal to be added to clean speech to generate speech with background noise.

Background
Most environmental noises are around 65-75 dBSPL(A). Also, the nominal speech level is 89.3 dBSPL at the mouth reference point (MRP). Typically, speech has an acoustical path loss of around 6 dB for handset terminals from MRP to the primary microphone. From this, we can conclude that an SNR between 8 and 18 dB is typical in a noisy environment. It should be noted that 75 dBSPL of environmental noise is a really tough condition for most people to talk on a phone and one may expect that there will be some Lombard effect (raised speech in noisy environments). In real life, we can consider an SNR between 12 dB and 18 dB to be more typical. Even the basic single microphone noise suppression algorithms offer atleast 13 dB of suppression. Therefore it is reasonable to expect 21-31 dB of effective SNR at the input to the encoder, even if we ignore the impact of the Lombard effect. Realistically, the minimum SNR at the input to the encoder is not lower than 25 dB.
The use of noise suppression is mandated by most mobile network operators in their terminal requirement specifications. Further, GSMA minimum requirements for mobile networks and terminals for the usage of the HD Voice logo require the use of noise suppression. 

Proposal

Since the general understanding in 3GPP SA4 EVS SWG to not use noise suppression in conjunction with the codecs (both CuTs and Refs) for selection testing, the SNR levels we choose should be close to the effective SNR seen at the input to the encoder in typical mobile terminals.
In our contributions S4-130443 and S4-130651, we proposed to use an SNR of 25 dB for the low bit rate modes of EVS and an SNR of 20 dB for the higher bit rate modes of EVS. Based on the analysis presented above, these SNR settings reflect the background noise level at the input to the encoder of typical mobile terminals. For higher bit rates, the coding process may be expected to maintain the fidelity of the input signal including the background noise. Therefore we suggest a lower SNR of 20 dB for these bit rates.
In Table 1 below, we reiterate our proposal for noise types, SNRs for the low bit rate and high bit rate modes of EVS.
	Bandwidth
	Noise Types
	Bit rate range
	SNR

	Narrowband
	Car, Office, Street* 
	≤ 13.2 kbps
	25 dB

	Wideband
	Car, Office, Street* 
	≤ 24.4 kbps
	25 dB

	
	
	> 24.4 kbps
	20 dB

	Super wideband
	Car, Office, Street* 
	≤ 24.4 kbps
	25 dB

	
	
	> 24.4 kbps
	20 dB


Table 1: Noise types and SNR proposal for selection testing

*Note: The number of noise types per bandwidth will depend on the number of experiments and test size 

Regarding the open issue of the preprocessing filter to be used for the background noise signal, we propose the use of HP50_48KHz as specified in Figure 1 of Annex A. In our view, the background noise signal used for noise level measurement should be the same as the background noise signal which is scaled and added to clean speech. Applying the MSIN filter just to the signal used for measuring the noise level does not make much practical sense and serves only to bias the effective SNR to a value that is lower than what it actually is in the noisy signal that is used for testing. Therefore, we request 3GPP SA4 EVS SWG to accept the processing plan as described in Annex A so that the actual and the effective SNR values remain the same at least for wideband and superwideband test sets.
Conclusion
In this contribution we provide updated proposals for noise types, SNRs and the processing plan for generating speech with background noise inputs for the EVS selection test. 
As with our previous contribution, our proposal is based on the principle of testing the codec with inputs that match the real life input signals that the codec will face upon deployment as closely as possible.
Annex A

The scaling factor F (in dB) to be applied to the MSIN or HP50 filtered noise signal is calculated as:

F = - (R + S + 26)

where R denotes the R.M.S. signal level of the HP50 filtered noise signal expressed in dBov (see Figure 1), and S denotes the target SNR in dB.
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The processing steps for generating the narrowband speech inputs with background noise as listed in the table above is shown in the Figure 2 below:



[image: image2]
Figure 2: Generating Narrowband Speech Input with Background Noise

The processing steps for generating the wideband and super-wideband speech inputs with background noise as listed in the table above is shown in the Figure 3 below:


[image: image3]
Figure 3: Generating Wideband and Superwideband Speech Input with Background Noise

Reference
[1] HD Voice Minimum Requirements, http://www.gsma.com/technicalprojects/hd-voice-minimum-requirements
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