TSG-S4 Acoustics ad-hoc meeting
S4/SMG11 Tdoc 202/00
London, May 3rd, 2000


Source:
Rohde & Schwarz

Subject:
Proposal for improved Echo Loss Measurement TC 30.6.1

1  General

During GSM Phase 1 sinewaves were used as test signals to measure the echo loss, though a sinewave is not a good test signal when used together with speech codecs and echo cancellation circuits.

GSM Phase 2 Echo Loss Test Case (GSM 11.10-1 section 30.6.1) specifies Artificial Voice according to ITU-T P.50 as test signal. Using artificial voice (or any other real voice signal) puts the speech codec into normal operation. But due to the high crest factor of artificial voice the rms level of the signal has to be reduced to about -20 dB relative to fullscale to prevent the codec from beeing overdriven. Thus the rms level of the produced echo can be masked by the noise of the mobile phone system then.
These problems have been discussed in different papers, presented to SMG by R&S:

TDoc SMG7 448/97

TDoc SMG11 SQ 26/98

TDoc SMG11 42/98

2  New Test Methods
More investigations, recently performed by R&S, resulted into two possible approaches:

Method a) A multisine test signal (such as equal level harmonics of a fundamental frequency or a 1/3 octave multisine signal), having a crest factor much lower than 20 dB, is used to measure the echo loss. System noise is well below the echo signal to be measured. Though a multisine signal is not a very voice like signal, it is nevertheless a suitable signal for testing speech codecs. Using this signal for echo loss testing reasonable results can be obtained. 

Method b) Artificial Voice P.50 is used as test signal. Prior to the echo measurement the idle-noise of the mobile is measured. This noise contribution is subtracted from the measured echo signal. This method is also used in ETS 300 176-2, chapter 7.13 for the measurement of Terminal Coupling Loss of DECT mobile phones. Using this method the dynamic range can be improved by about 10 dB. If the echo signal is well below the noise (more than 10 dB) the result of the subtraction is close to zero. The echo signal is completely masked by the noise then and the exact value is not really important (this case was indicated by displaying an unreachable value of “> 70 dB“).

Depending on the mobile under test, with both methods echo loss values up to 60 dB have been measured.

3  Measured results using different measuring methods

3.1  Test setup
The test setup is defined in GSM 11.10-1 section 30.6.1

Test Equipment:

  R&S Audio Analyzer UPL16

  R&S Digital Radiocommunication Tester CMD

  B&K Telephone test head

3.2  Description of test methods

1. As defined in GSM 11.10-1 section 30.6.1
Test signal artificial voice P.50 is measured with 1/3 octave analysis


2. According to GSM 11.10-1 with noise compensation
a) Without test signal the noise is measured in each 1/3 octave band
b) Echo is measured using artificial voice and 1/3 octave analysis
c) In each 1/3 octave band the power of noise is subtracted from the power of the echo
d) These noise compensated echo results are used to calculate the overall echo loss


3. Using 1/3 octave multisine signal
The test signal consists of equal level sine waves. The frequencies of the sinewaves are chosen in a way that one sinewave is placed at the center of each 1/3 octave band. The peak level of this composite signal is the same as of the artificial voice. The echo is measured using 1/3 octave analysis and the overall echo loss is calculated.


Echo Loss is calculated according to ITU-T G.122, annex B4, trapezoidal rule.

3.3  Test Results

Mobile phone 1

Measuring Method
Echo Loss

As defined in GSM 11.10-1 section 30.6.1
40.2 dB

Acc. to GSM 11.10-1 with noise compensation
44.8 dB

Using 1/3 octave multisine signal
47.5 dB

Mobile phone 2

Measuring Method
Echo Loss

As defined in GSM 11.10-1 section 30.6.1
45.5 dB

Acc. to GSM 11.10-1 with noise compensation
  *)

Using 1/3 octave multisine signal
57.2 dB

Mobile phone 3

Measuring Method
Echo Loss

As defined in GSM 11.10-1 section 30.6.1
42.6 dB

Acc. to GSM 11.10-1 with noise compensation
  *)

Using 1/3 octave multisine signal
58.6 dB

Mobile phone 4 (same as mobile 3 but with EFR speech call) 

Measuring Method
Echo Loss

As defined in GSM 11.10-1 section 30.6.1
45.2 dB

Acc. to GSM 11.10-1 with noise compensation
  *)

Using 1/3 octave multisine signal
61.4 dB

*) unmeasurable, completely masked by noise

Mobile phone 1 has an echo (though close to the verdict of 46 dB) which might still be audible, while the other mobile phones have a very good echo canceller and thus in fact no audible echo.

4  Conclusion

Both new test methods show a possible approach towards a solution of the echo loss problem.

A test method using artificial voice is assumed to give more realistic test results, because stationary signals (noise or voice-like multisine signals) may be processed by speech codecs and echo cancellation circuits different from real (non stationary) speech signals.
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