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1. Introduction
3GPP SA4 considers to update TS 26.131 and TS 26.132 in Rel-10 timeframe to adopt some of the tests in the recently approved ETSI TS 103 737.
Part of the scope of this update is to include some of the tests for echo cancellation performance that are covered in ITU-T P.502. It has come to the attention of SA4 that some of the test signals provided in ITU-T P.501 are rejected by some modern noise suppression techniques and speech coding schemes. 
Hence we suggest a review of ITU-T P.501/P.502 that contemplates the effect of the aforementioned techniques.
2. Background
The recently approved ETSI specification TS 103 737 includes some of the measurement methods and test signals present in ITU-T P.501 and P.502.

While it is the intent of the ETSI standard to be transparent to the type of access network (e.g. CDMA, GSM, WIMAX, etc.), it is known that some modern speech coders used today suppress many of the non-speech-like test signals in ITU-T P.501, substantially attenuating the signals depending on frequency and amplitude content. 
In addition, modern speech enhancement techniques (e.g. pitch tracking, harmonic tunneling, CASA) implemented in the device in conjunction with AMR speech coder, also suffer from the same problem with signals that are not speech like. Such methods are starting being deployed in cellphones for improving Quality-of-Experience and are expected to become widely used in near future.
The development of new test signals/methods in the context of updating ITU-T P.501 and P.502 is therefore a necessary step before adopting the tests from ETSI specification into 3GPP.

An additional aspect is that ITU-T P.50 artificial voice is specified up to 8 kHz but not for super wideband/full band frequency ranges. Going forward, it may however be preferred to use real speech samples as this is now feasible with modern test equipment. Speech samples are already available from ITU-T and it could be considered to use this material to compile a specific ITU-T test file that is reasonably balanced in terms of language and talker characteristics. Such a file could be used for acoustic measurements in various standards, this may reduce the need for extending P.50 for the increased frequency ranges.
3. Examples
The examples below show a case where processing techniques that depend on speech-like behaviour attenuate the test signal. In general any signal processing that depends on features like harmonicity, periodicity, and onset/offset of speech will show similar effect.
The pictures below show the comparison of the spectrum for the original PCM signal at -16dBm0 and a processed version (with offline encode/decode) for both the voiced and unvoiced segments of the CSS burst (ITU-T P.501 section 5.2.1). It can be seen that around 10dB of attenuation is introduced during the unvoiced part. This problem is not present with a real speech or speech like signal, e.g. P.50.
The “Voice like composed signals in frequency” from section 5.2.4 of ITU-T P.501 is also shown before and after processing. It is seen that different levels of attenuation happen at different signal amplitudes and frequencies.
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~10dB overall attenuation at -17dBov input level

[image: image6.png]05

time [5]

source

02 04 06 08 12 165 18
——EVRC

02 04 06 08 12 14 1B 18
——EVRCE

02 04 06 08 12 14 1B 18




[image: image7.png]50
60

100
110

[z/ar] Aususp enasds samod

frequency [f]




~5dB overall attenuation at -26dBov input level

4. Actions:

To ITU-T SG12 group.

ACTION: 
3GPP TSG SA WG4 would like to ask ITU-T SG12 (Q6/12) to review ITU-T P.501 / P.502 and contemplate the effects of the aforementioned techniques.

.
5. Date of Next TSG SA WG4 Meetings:

3GPPSA4 Meeting #59
21-24 June 2010
Prague, Czech Republic
3GPPSA4 Meeting #60
16-20 August 2010
Erlangen, Germany
