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1. Introduction

The purpose of this document is to propose a test signal and test procedure for TCL measurements with high dynamic measurement range using a speech like amplitude modulated log spaced multisine signal. This signal activates any voice activity detector and provides enough signal to noise ratio for TCL measurements exceeding 50 dB.

2.   General

As discussed in S4/SMG11 Tdoc 201/00 and 202/00 an amplitude modulated logarithmic spaced multisine signal is best suited for echo loss measurements. The measurement method was also tested after the ad-hoc meeting in London by Head Acoustics, see the paper “ TCL Measurements using multisine and pn-sequence”. In this paper Head Acoustics proposes to the alternative use of the log multisine signal or the pn-sequence for TCL measurement.

An amplitude modulated multisine signal exercises the speech codec in a realistic manner.

A pn-sequence as test signal has to be amplitude modulated or combined with other signal-sequences (similar as CSS) in order to stimulate any possible Voice Activity Detector. The artificial voice training sequence followed by a continuous 1 second pn-signal for the measurement is not sufficient for that purpose. The VAD might react while measuring the continuous signal part and thus lead to unrealistic results (a typical VAD reacts within some 100 ms, but due to necessary noise averaging at least 10 s measurement time should be used). 

If the pn-sequence should be used as test signal, the signal, sequence and crest factor must be clearly defined, a continuous pn-sequence is not suitable for TCL measurement.

3. Measurement results

A typical GSM state of the art mobile phone out of a running production was tested with artificial voice male and female according to GSM 11.10 30.6.1 and with modulated log multisine signal as proposed.

Measurement results:

TCL artificial voice
TCL log multisine

39.2 dB
49.4 dB

It clan clearly be seen that the echo loss of this mobile phone fulfills the requirements of 46 dB but this cannot be measured using artificial voice as test signal whereas the log multisine signal provides a better signal to noise ratio and thus a higher measurement dynamic range. The echo canceller of this mobile phone did not provide any muting of the signal, the echo signal was clearly hearable within the noise floor produced by the mobile phone.

4. Proposal for TS 26.132

The following text for chapter 7.7.4 of TS 26.132 applies also for the chapters 7.7.2 and 7.7.5 in 

TS 26.132.

The proposed text below describes the amplitude modulated logarithmic spaced multisine as test signal. If a pn-sequence should be used as an alternative test signal, the exact signal definition must be added.

7.7.4
Acoustic echo control in a handset UE

The handset is suspended in free air in such a way that the inherent mechanical coupling of the handset is not effected. The testing shall be made under  real use conditions, a typical “office-type” room should be used. The ambient noise level shall be less than -64 dBPa(A). The attenuation from reference point input to reference point output shall be measured using the speech like test signal according to ITU-T Recommendation P.501 defined below.

Before the actual test a training sequence consisting of  10 s artificial voice male and 10 s artificial voice female according to ITU-T Recommendation P.50 is altered.

The test signal is defined as:
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with 
A = 0,5


fAM = 4 Hz, (AM = 0.5



f0 i= 250Hz * 2(i/3)
;i=1..11


CF= 14dB ±1 dB
(10 dB + 4.26 dB due to 100% AM modulation)

CF = Crest Factor = Peak to RMS ratio

The training sequence level shall be –16 dBm0 in order not to overload the codec. The test signal level shall be ‑10 dBm0. The TCLw is calculated according to CCITT Recommendation G.122 [8], annex B, clause B.4 (trapezoidal rule). For the calculation the averaged measured echo level in each frequency band is referred to the averaged test signal level measured in each frequency band.

Note:

Full scale of coder input signal corresponds to +3.14 dBm0 with sinusoidal signal, CF= 3dB. A test signal with a CF of maximum 15 dB can thus have a level of up to –8.86 dBm0 without overloading the codec. In order to get best dynamic range the signal amplitude should be as high as possible.
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