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1.0 Introduction

This contribution presents a proposal for the measurement of the VAF (Voice Activity Factor) references. This method is also suggested for the measurements of the candidate's VAF. Nortel Networks will conduct them and provide a report for the Noise Suppressor Selection Phase (i.e. 15th Nov. 1999). Nortel Networks will also provide the means to conduct the same measurements for a cross checking.
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2.0 Voice activity Factor Measurement

2.1 General

The Voice Activity Factor is defined as the ratio of the number of frames declared as speech (SPEECH) by the AMR Voice Activity Detector (VAD) over the total number of frames during a given time.

The parameter of interest for an operator regarding the radio usage efficiency is the mean Radio Channel Activity Factor (RAF) in a cell. This RAF corresponds to the ratio of the number of transmitted bursts to the number of timeslots available during a given time. The RAF is somehow linked to the VAF (depending on the Traffic channel FR or HR, the number of SID_FIRST frames and the number of SID_UPDATE frames). For the sake of simplicity, we limit the measurement to the VAF. But, the method described and the C code also enable the computation of the RAF if needed.

2.2 VAF requirements

The requirements for the NS candidate regarding the VAF are the following [1]:

"The AMR speech codec with noise suppression activated should not significantly increase channel activity when used in conjunction with DTX. 

Channel activity increase will be measured thanks to the Voice Activity factor (VAF), defined as follows. 

Let x be the VAF measured by the AMR VAD as an averaged value on all clean speech signals

Let y be the VAF measured by the AMR VAD without AMR NS active as an averaged value on all clean speech + noise signals (where the applicable clean speech signal is the speech signal used in the measure of x).

Let w be the VAF measured by the AMR VAD with AMR NS active as an averaged value on all clean speech +noise signals (where the applicable clean speech signal is the speech signal used in the measure of x). w is required to be less than the maximum of y and x. Any case where w is greater than y should be further investigated.

For real world signals, w is required not to be significantly greater than y. Any case where w is greater than y should be further investigated.

These requirements shall apply to all standardized AMR VADs. (w,x,y) are determined using  all VADs, and the requirements are checked relatively to each AMR VAD independently."

As a consequence, values X and Y are independent of the NS candidate. They are considered as reference values. W can be computed by the candidate using the same procedure and compared to X and Y. The calculation of Y (resp. X) is described in section 2.3 (resp. 2.4).

X, Y and W values should be compatible in the sense that the original speech material shall be the same for all of them. There should also be no speech material used twice. 

We propose to measure the VAF by counting SPEECH frames in the output file of the AMR encoder. Therefore the preprocessed noisy speech material provided by ARCON and COMSAT will be used for Y value. The corresponding preprocessed files without added noise will be used for X. The process will exclude propagation error conditions, synthesis and tandeming ( i.e. the only process will be the AMR encoding stage with or without the NS activated). All downlink conditions are excluded from the process since the VAF requirements are only applicable to uplink. Therefore, when the original processing in the test plan includes both up and downlink, only the uplink processing is done for the VAF. 

The first two seconds used for convergence are included for the processing but the computation of the VAF should ignore those two seconds.
It has to be noted that no real worlds signals were included in the test plan.
Based on this we can make the following remarks :

· No speech files will be concatenated.

· No specific weighting will be applied to files with respect to experiment since the requirement doesn't separate noise types. Anyhow, the program outputs the VAF for each type of noise and this might be subject to analysis if needed.

· No specific weighting will be applied to files with respect to the AMR Mode. The mode used for the processing before the VAF measurement is the same as the one used in the processing test plan. 

· 
· The same speech files may be used twice in two different conditions if the encoding mode is different for each condition.

2.3 Measurement for Noisy speech (Y)

It has been agreed that the VAF measurement will be done using all the speech material used for the selection testing. Since X and Y are measured using the same material for comparison reasons, only noisy speech are retained. The following table lists the experiments potentially used for the computation.

Exp. No.
Title
No. of
Sub-Exp.

3
Artefacts, Clipping & Distortion Effects in Background Noise Conditions
3

4 & 5
Performances in Background Noise Conditions
4

6 & 7
Influence of Propagation Error Conditions
2

8 & 9
Influence of Voice Activity Detection and Discontinuous Transmission
2

10
Influence of the Input Signal +Noise Level and Performances with Special Noise Types
1

After having excluded double usage of speech material with the same encoding mode, we end up with the following list for the preprocessed files provided by ARCON:

Exp. No.
Conditions retained
Excluded conditions

3a
19, 25
31

3b
19, 25
31

3c
19, 25
31

4a
15, 21, 27


4b
15, 21, 27


5a
15, 21, 27


5b
15, 21, 27


6a
7, 13(uplink only)
19

7a
7, 13(uplink only)
19

8a
7, 13(uplink only)
19

9a
7, 13(uplink only)
19

10a
13, 19, 25, 31, 37, 43



· 
· 

2.4 Measurement for Clean speech (x)

For clean speech signals, the same procedure will be used. Therefore the corresponding material should be preprocessed without adding noise samples
2.3 Measurement for Noisy speech with the candidate NS algorithm activated (w)

As for the previous case, the same procedure will be used. The C code given as an attached file can be used by candidates to perform their own measurements using their NS candidate. The advantage would be that the output values will correspond to the reference values and that we will be able to do an "apple to apple" comparison during the selection.

3.0 Summary of the C code for VAF measurements

The attached Zip file contains the following source files :

· Main.c


loops on speech files to do the process and the VAF measurements.

Writes the report file.

· Process.c

Process the speech file (AMR encoder with DTX on and NS optionally) and measures the number of SPEECH frames and the number of total frames in the output bitstream.

· Desc.c

Contains the preprocessed file description to enable simple looping on speech files.

· Main.h

Contains function prototypes and user-defined values.

The make file is not provided. The code was successfully tested using a PC/Windows 95 environment with Visual C++. 

The user must change the following values according to its needs :

in file main.h:

            initial dir of ARCON Files

            ARCON_BASE               "d:/hlaba"

            initial dir of COMSAT Files

            COMSAT_BASE              "e:/hlabc"

            Command line specific to the candidate

            for VAD option 1

            COMMAND_LINE_VAD1        "encoder  [-ns_on] -dtx"

            for VAD option 2

            COMMAND_LINE_VAD2        "encoder2 [-ns_on] -dtx"

            Report filename

            REPORT_FILENAME          "VAF_Report.txt"

            Candidate Acronym

            ARCON_CANDIDATE_ACRONYM  "xx"

            COMSAT_CANDIDATE_ACRONYM "xx"

        in file desc.c

            Group of files descriptions can be changed to match the file structure

The program processes each file according to the descriptor array file. The processing follows the provided command line. The resulting file of the process is analyzed in order to count various frame types in the bit-stream ignoring the first 100 frames (2 seconds). The values of interest are returned to the main function that performs total and means calculation and writes the report. An example of report (with dummy data) is also attached to this proposal.

3.0 Schedule

In order for Nortel Networks to perform the VAF reference measurements, the following steps must be performed :

1. Agreement on the proposal

Agreement was reached on the Monday 11th Oct 1999. Comments from other companies were included in the current proposal. 
2. Delivery of the preprocessed "clean" and "noisy" speech files to our lab

The "noisy" and "clean" pre-processed files will be received soon by our lab.
3. 
4. 

5. Measurement of the reference VAF in our Lab

6. Measurement of the VAF by the candidates

7. Delivery of a detailed report to ETSI on the 15 Nov 1999.
















