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1 Introduction
In S4-121338 the source reported some mobile phones met all the requirements in receiving direction as defined in TS 26.131 rev-10 and rev-11 with unacceptable speech quality, and the cause is that the poor receivers used by those terminals produced large amount of low frequency distortions because it was overdriven so that a flat receiving frequency response could be reached on type 3.3 artificial ears with diffused equalization. Those low frequency distortions couldn’t be captured and reflected in the objective test results following TS 26.132 because TS 26.131 only puts distortion requirements at 1020Hz. 

Although terminals with terrible low frequency distortion problem won’t appear frequently and subjective listening could easily prevent terminals from being tuned like this. It is necessary to eliminate the possibility that TS 26.131 fails to guarantee basic speech quality at extreme situation. As a result before speech quality accessing metrics or comparable methods in receiving direction are added into TS 26.131, it is proposed as a short-term solution in S4-131338 by the source to simply put some requirements on additional test frequencies lower than 1020Hz to the narrowband receiving distortion measurement, such as 512Hz and 810Hz.  For wideband, it is also proposed to make the informative requirement at low frequency point of receiving distortions in force.
This document listed some distortion test results conducted on narrowband terminals when applying the informative distortion requirement in the wideband part of TS 26.131 which covering frequencies from 315Hz to 1020Hz.
2 Test results
The devices under test including 20 mobile phones covering GSM, WCDMA and TD-SCDMA randomly picked from the terminals applying for China type approval certification in the recent weeks, and were tested on HATS with type 3.3 ears. All devices were narrowband since wideband network was not supported in China. The test results only include those from receiving direction. The distortion measurements were carried out in a manner that after the RLR and RFR were tuned so as to comply with the requirements in TS 26.131 rev-11.
The statistics of results is shown below, and detailed results could be found in the attachment “receiving distortion result from CATR.xls”. 
	Frequency
	Test signal level
	Signal-to-distortion ratio Requirement
	Results

	315Hz
	-16 dBm0
	20 dB
Informative requirements of WB
	19 pass, 1 fail
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	408Hz
	-16 dBm0
	28 dB
Informative requirements of WB
	19 pass, 1 fail
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	510Hz
	-16 dBm0
	28 dB
Informative requirements of WB
	19 pass, 1 fail
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	816Hz
	-16 dBm0
	28 dB
Informative requirements of WB
	20 pass, none fail
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	1020Hz
	0 dBm0
	25,5 dB
Currently in force
	20 pass, none fail
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	-3 dBm0
	31,5 dB
Currently in force
	20 pass, none fail
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	-10 dBm0
	33,5 dB
Currently in force
	20 pass, none fail
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	-16 dBm0
	33,5 dB
Informative requirements of WB
	20 pass, none fail
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	-20 dBm0
	33 dB
Informative requirements of WB
	20 pass, none fail
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	-30 dBm0
	30,5 dB
Informative requirements of WB
	20 pass, none fail
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From the results it can be seen that most of the mobile phones can meet the distortion requirements, except one phone failed at the low frequency. Again, this mobile phone is found out to be a low cost terminal which uses very cheap components. The very cheap receiver caused low frequency distortions when got overdriven to reach a flat diffuse receiving frequency response, while this terminal still passed the current distortion requirement in TS 26.131. The recorded speech when testing receiving frequency response of this terminal could be found in attachment “Distorted speech record.wav”. It is audible that distortion occurs.
3 Proposals
Since the informative distortion requirement was already there in the wideband part of TS 26.131, the source felt it is not necessary to justify or to verify whether those signal-to-distortion ratio numbers is too stringent or too loose one more time. The source believe it works to capture low frequency distortion using this set of distortion requirements, and further more prevent it happens that terminals passing all receiving direction test in current TS 26.131 with audible low frequency distortion problem.
As a result, before speech quality accessing metrics or comparable methods in receiving direction are added into TS 26.131, it is proposed again as a short-term solution to make the informative requirement of wideband distortion measurement in force, and also use the same requirements in narrowband.

The proposed receiving distortion requirements are:

	Frequency
	Test signal level(dBm0)
	Signal-to-distortion ratio Requirement (dB)

	315Hz
	-16
	20

	408Hz
	-16
	28

	510Hz
	-16
	28

	816Hz
	-16
	28

	1020Hz
	0
	25,5

	
	-3
	31,5

	
	-10
	33,5

	
	-16
	33,5

	
	-20
	33

	
	-30
	30,5
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