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1 Introduction

Interoperability of telephony services between terminals from different manufacturers is ensured by, among other things, controlling the frequency/sensitivity characteristic of terminal acoustic hardware.  For terminals connecting to 3GPP networks, requirements for frequency/sensitivity characteristics are given in TS 26.131, §5.4 (narrowband speech) and §6.4 (wideband speech).  The requirements given in those sections are intended to provide the best speech quality over all possible usage cases, within reasonable limits of manufacturability.  

Nokia’s experience is that there are some usage cases wherein a frequency/sensitivity characteristic outside of the TS 26.131 limits is necessary to ensure speech intelligibility.  Such usage cases occur in very high background noise conditions, and with users with considerable hearing loss.  

Nokia proposes, therefore, that the text of TS 26.131 be modified such that the limits in §5.4 (NB) and §6.4 (WB) apply only for the default usage profile (equalisation setting).  With this change, terminals would still be required to meet the limits specified in TS 26.131 (thereby generally ensuring interoperability).  Changing the text of TS 26.131 so as to require these limits be met only for the default usage profile (equalisation setting) would allow terminals to have a considerably different frequency/sensitivity characteristic under such circumstances that it is necessary to ensure speech intelligibility.  Interoperability would still be ensured, because the terminal would still be required to meet the TS 26.131 §5.4 and §6.4 limits when in its default mode.

2 Changes to TS 26.131

To effect the above mentioned change, it is proposed that sections of TS 26.131 be changed.  It is proposed that the sections defining the requirements for the sensitivity/frequency characteristics are changed as follows:

5.4.2
Handset and headset UE receiving
The default sensitivity/frequency characteristics shall be as follows:

The receiving sensitivity frequency response, measured either from the digital interface to the ERP or from the SS audio input (analogue or digital input of the reference speech encoder of the SS) to the ERP, shall be within a mask, which can be drawn with straight lines between the breaking points in table 2 on a logarithmic (frequency) - linear (dB sensitivity) scale. The values in table 2 are provisional and are for further study.

Table 2: Receiving sensitivity/frequency mask

	Frequency (Hz)
	Upper limit
	Lower limit

	70
	-10
	-

	200
	[2
	-

	300
	
	-9

	500
	
	(see note 2)

	1 000
	(see note 2)
	-7

	3 000
	
	(see note 2)

	3 400
	
	-12

	4 000
	2
	-

	NOTE 1: 
All sensitivity values are expressed in dB on an arbitrary scale.

NOTE 2: 
The limit at intermediate frequencies lies on a straight line drawn between the given values on a log (frequency) - linear (dB) scale.


This default sensitivity/frequency characteristic must be met for at least one equalisation setting in the terminal.  The terminal’s sensitivity/frequency characteristic may fall outside of the limits in Table 2 for other equalisation settings.
Compliance shall be checked by the relevant test described in TS 26.132.
In addition to §5.4.2, it is proposed that these other sections be changed in a similar manner:

5.4.4 (NB, Desktop & Vehicle HF UE)

5.4.6 (NB, HHHF UE)

6.4.2 (WB, HS & Head S UE)

6.4.4 (WB, Desktop & Vehicle HF UE)

6.4.6 (WB, HHHF UE)

These changes are proposed as CR XXX, submitted as Tdoc XXX.

3 Changes to TS 26.132

It is proposed that sections of TS 26.132 be correspondingly changed.  Specifically, sections should be changed as follows:

7.4.2
Handset  UE receiving
a)
The test signal to be used for the measurements shall be the artificial voice according to ITU-Recommendation P. 50 or a speech like test signal as described in ITU-T Recommendation P.501. The type of test signal used shall be stated in the test report. The test signal level shall be –16 dBm0, measured at the digital reference point or the equivalent analogue point. The test signal level is averaged over the complete test signal sequence.

b) The handset terminal is setup as described in subclause 5. The handset is mounted at the HATS / LRGP position (see ITU-T Recommendation P.64). The application force used to apply the handset against the artificial ear shall be within the range specified in ITU-T Recommendation P.64. 

Any equalisation setting in the terminal should be set to its default setting.

Measurements shall be made at one twelfth-octave intervals as given by the R.40 series of preferred numbers in ISO 3 [17] for frequencies from 100 Hz to 4 kHz inclusive. For the calculation the averaged measured level at each frequency band is referred to the averaged test signal level measured in each frequency band.

c)
The sensitivity is expressed in terms of dBPa/V, referred to the ERP. Information about correction factors are available in ITU-T Recommendation P.57.

In addition to §7.4.2, it is proposed that these other sections be changed in a similar manner:

7.4.4

7.4.6




