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1 Introduction
This contribution is a follow-up of S4-151362, especially on the proposal that “both wideband and super-wideband “mask” can be verified based on this single super-wideband measurement”. Draft changes are brought up for discussion with the target to agree on a set of CRs at SA4#87. 
2 Draft changes
See Annex A for draft CR to TS 26.131 and Annex B for draft CR to TS 26.132.
Annex A: draft changes to TS 26.131
7.4
Sensitivity/frequency characteristics

7.4.0
General

It is recommended for all configurations (handset, headset etc) to have a flat sending frequency response in super-wideband mode.

Tolerance masks apply to the center frequencies of the fractional octave bands specified for the respective tests in TS 26.132.

7.4.1
Handset and headset UE sending

The sensitivity/frequency characteristics shall be as follows:

The sending sensitivity frequency response, measured either from the mouth reference point (MRP) to the digital interface or from the MRP to the SS audio output (digital output of the reference speech decoder of the SS), shall be within a mask, which can be drawn between the points given in table 17.

The masks are drawn with straight lines between the breaking points in the tables on a logarithmic (frequency) - linear (dB sensitivity) scale.

Table 17: Handset and headset sending sensitivity/frequency requirement mask

	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[3...5]
	

	200
	[3...5]
	[-3...-5]

	5000
	[3...5]
	[-3...-5]

	12500
	[3...5]
	[-5...-7]

	16000
	[3...5]
	

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

NOTE 2: 
Values within [] are provisional and expected to be defined as single values based on future studies.


It is recommended as a performance objective that the sending sensitivity/frequency response be within the mask which can be drawn with straight lines between the breaking points in table 18.

Table 18: Handset and headset sending sensitivity/frequency performance objective mask

	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[3]
	

	200
	[3]
	[-3]

	5000
	[3]
	[-3]

	12500
	[3]
	[-5]

	16000
	[3]
	

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

NOTE 2: 
Values within [] are provisional and expected to be confirmed, revised or removed based on future studies.


TBD

Figure 15: Handset and headset sending sensitivity/frequency masks
A UE operating in super-wideband mode shall pass the super-wideband requirements (i.e. when measured according to in 1/3rd octaves) as specified in Table 17, and shall also pass the wideband sensitivity/frequency characteristics requirements in the wideband range using the wideband measurement (i.e. measured in 1/12th octaves) as specified in Table 9.
Compliance shall be checked by the relevant test described in TS 26.132.

7.4.2
Handset and headset UE receiving

7.4.2.1
Handset UE receiving

The sensitivity/frequency characteristics shall be as follows:

The receiving sensitivity frequency response, measured either from the digital interface to the DRP with diffuse-field correction or from the SS audio input (analogue or digital input of the reference speech encoder of the SS) to the DRP with diffuse-field correction, shall be within a mask, which can be drawn with straight lines between the breaking points in table 19 on a logarithmic (frequency) - linear (dB sensitivity) scale.

Table 19: Handset receiving sensitivity/frequency requirement mask

	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[4...6]
	

	200
	[4...6]
	[-7...-9]

	250
	[4...6]
	[-4...-6]

	5000
	[4...6]
	[-4...-6]

	12500
	[4...6]
	[-10...-12]

	16000
	[4...6]
	

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

NOTE 2: 
Values within [] are provisional and expected to be defined as single values based on future studies.


It is recommended as a performance objective that the receiving sensitivity/frequency response be within the mask which can be drawn with straight lines between the breaking points in table 20.

Table 20: Handset receiving sensitivity/frequency performance objective mask

	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[3]
	

	200
	[3]
	[-6]

	250
	[3]
	[-3]

	5000
	[3]
	[-3]

	12500
	[3]
	[-6]

	16000
	[3]
	

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

NOTE 2: 
Values within [] are provisional and expected to be confirmed, revised or removed based on future studies.


TBD

Figure 16: Handset receiving sensitivity/frequency masks
A UE operating in super-wideband mode shall pass the super-wideband requirements (i.e. when measured according to in 1/3rd octaves) as specified in Table 15, and shall also pass the wideband sensitivity/frequency characteristics requirements in the wideband range using the wideband measurement (i.e. measured in 1/12th octaves) as specified in Table 10.
Compliance shall be checked by the relevant test described in TS 26.132.

7.4.2.2
Headset UE receiving

The sensitivity/frequency characteristics shall be as follows:

The receiving sensitivity frequency response, measured either from the digital interface to the DRP with diffuse-field correction or from the SS audio input (analogue or digital input of the reference speech encoder of the SS) to the DRP with diffuse-field correction, shall be within a mask, which can be drawn with straight lines between the breaking points in table 21 on a logarithmic (frequency) - linear (dB sensitivity) scale.

Table 21: Headset receiving sensitivity/frequency requirement mask

	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[TBD]
	[TBD]

	200
	
	

	250
	
	

	5000
	
	

	12500
	
	

	16000
	
	

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


It is recommended as a performance objective that the receiving sensitivity/frequency response be within the mask which can be drawn with straight lines between the breaking points in table 22.

Table 22: Headset receiving sensitivity/frequency performance objective mask

	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[3]
	

	200
	[3]
	[-6]

	250
	[3]
	[-3]

	5000
	[3]
	[-3]

	12500
	[3]
	[-6]

	16000
	[3]
	

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

NOTE 2: 
Values within [] are provisional and expected to be confirmed, revised or removed based on future studies.


TBD

Figure 17: Headset receiving sensitivity/frequency masks
A UE operating in super-wideband mode shall pass the super-wideband requirements (i.e. when measured according to in 1/3rd octaves) as specified in Table 21, and shall also pass the wideband sensitivity/frequency characteristics requirements in the wideband range using the wideband measurement (i.e. measured in 1/12th octaves) as specified in Table 10.
Compliance shall be checked by the relevant test described in TS 26.132.

7.4.3
Desktop and vehicle-mounted hands-free UE sending
The sending sensitivity frequency response from the MRP to the SS audio output (digital output of the reference speech decoder of the SS) shall be as follows:

The sending sensitivity frequency response shall be within the mask which can be drawn with straight lines between the breaking points in table 23 on a logarithmic (frequency) - linear (dB sensitivity) scale.

Table 23: Desktop and vehicle-mounted hands-free sending sensitivity/frequency mask

	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[3...5]
	

	200
	[3...5]
	[-3...-5]

	5000
	[3...5]
	[-3...-5]

	12500
	[3...5]
	[-5...-7]

	16000
	[3...5]
	

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

NOTE 2: 
Values within [] are provisional and expected to be defined as single values based on future studies.


It is recommended as a performance objective that the sending sensitivity/frequency response be within the mask which can be drawn with straight lines between the breaking points in table 24.

Table 24: Handset and headset sending sensitivity/frequency performance objective mask

	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[3]
	

	200
	[3]
	[-3]

	5000
	[3]
	[-3]

	12500
	[3]
	[-5]

	16000
	[3]
	

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

NOTE 2: 
Values within [] are provisional and expected to be confirmed, revised or removed based on future studies.


TBD
Figure 18: Desktop and vehicle-mounted hands-free sending sensitivity/frequency masks
Compliance shall be checked by the relevant test described in TS 26.132.

7.4.4
Desktop and vehicle-mounted hands-free UE receiving
The receiving sensitivity frequency response from the SS audio input (analogue or digital input of the reference speech encoder of the SS) to the free-field shall be as follows:

The receiving sensitivity frequency response shall be within the mask which can be drawn with straight lines between the breaking points in table 25 on a logarithmic (frequency) - linear (dB sensitivity) scale.

Table 25: Desktop and vehicle-mounted hands-free receiving sensitivity/frequency mask

	Frequency
	Upper limit (dB)
	Lower limit (dB)

	TBD
	TBD
	TBD

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	NOTE:
The limits for intermediate frequencies lie on a straight line drawn between the given values on a linear (dB) - logarithmic (Hz) scale.


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


It is recommended as a performance objective that the receiving sensitivity frequency response be within the mask which can be drawn with straight lines between the breaking points in table 26 on a logarithmic (frequency) - linear (dB sensitivity) scale.

Table 26: Performance objective for desktop and vehicle-mounted hands-free receiving sensitivity/frequency response
	Frequency (Hz)
	Upper limit (dB)
	Lower limit  (dB)

	TBD
	TBD
	TBD

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


TBD

Figure 19: Desktop and vehicle-mounted hands-free receiving sensitivity/frequency masks
Compliance shall be checked by the relevant test described in TS 26.132.

7.4.5
Hand-held hands-free UE sending
The sending sensitivity frequency response from the MRP to the SS audio output (digital output of the reference speech decoder of the SS) shall be as follows:

The sending sensitivity frequency response shall be within the mask which can be drawn with straight lines between the breaking points in table 27 on a logarithmic (frequency) - linear (dB sensitivity) scale.

Table 27: Hand-held hands-free sending sensitivity/frequency mask

	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[3...5]
	

	200
	[3...5]
	[-3...-5]

	5000
	[3...5]
	[-3...-5]

	12500
	[3...5]
	[-5...-7]

	16000
	[3...5]
	

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

NOTE 2: 
Values within [] are provisional and expected to be defined as single values based on future studies.


It is recommended as a performance objective that the sending sensitivity/frequency response be within the mask which can be drawn with straight lines between the breaking points in table 28.

Table 28: Hand-held hands-free sending sensitivity/frequency performance objective mask

	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[3]
	

	200
	[3]
	[-3]

	5000
	[3]
	[-3]

	12500
	[3]
	[-5]

	16000
	[3]
	

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

NOTE 2: 
Values within [] are provisional and expected to be confirmed, revised, or removed, based on future studies.


TBD
Figure 20: Hand-held hands-free sending sensitivity/frequency masks

Compliance shall be checked by the relevant test described in TS 26.132.
7.4.6
Hand-held hands-free UE receiving
The receiving sensitivity frequency response from the SS audio input (analogue or digital input of the reference speech encoder of the SS) to the free-field shall be as follows:

The receiving sensitivity frequency response shall be within the mask which can be drawn with straight lines between the breaking points in table 29 on a logarithmic (frequency) - linear (dB sensitivity) scale.

Table 29: Hand-held hands-free receiving sensitivity/frequency mask

	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	TBD
	TBD
	TBD

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

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


TBD
It is recommended as a performance requirement that the receiving sensitivity frequency response be within the mask which can be drawn with straight lines between the breaking points in table 30 on a logarithmic (frequency) - linear (dB sensitivity) scale.

Table 30: Performance objective for hand-held hands-free receiving sensitivity/frequency mask

	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	TBD
	TBD
	TBD

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

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


TBD
Figure 21: Hand-held hands-free receiving sensitivity/frequency masks
Compliance shall be checked by the relevant test described in TS 26.132.
Annex B: draft changes to TS 26.132
9.4
Sensitivity/frequency characteristics

9.4.0
General

The sensitivity/frequency characteristics are checked against the tolerances at the center frequencies of the fractional octave bands used in the respective test after interpolating the tolerances according to TS 26.131.
9.4.1
Handset and headset UE sending

The headset case is similar to the handset one, except for the application force.

a)
The test signal to be used for the measurements shall be the British-English single talk sequence described in ITU-T Recommendation P.501 [22]. The spectrum of the acoustic signal produced by the artificial mouth is calibrated under free-field conditions at the MRP. The test signal level shall be –4,7 dBPa measured at the MRP. The test signal level is calculated over the complete test signal sequence.

b)
The handset terminal is setup as described in clause 5. Measurements shall be made at both 1/3-octave and 1/12-octave intervals as given by the R.40 series of preferred numbers in ISO 3 for frequencies from 100 Hz to 16 kHz inclusive. For the calculation, the averaged measured level at the electrical reference point for each frequency band is referred to the averaged test signal level measured in each frequency band at the MRP.

c)
The sensitivity is expressed in terms of dBV/Pa.

9.4.2
Handset and headset UE receiving

a)
The test signal to be used for the measurements shall be the British-English single talk sequence described in ITU-T Recommendation P.501 [22]. The test signal level shall be ‑16 dBm0 measured at the digital reference point or the equivalent analogue point. The test signal level is calculated over the complete test signal sequence.

b)
The handset terminal is setup as described in clause 5. Measurements shall be made at both 1/3-octave and 1/12-octave intervals as given by the R.40 series of preferred numbers in ISO 3 for frequencies from 100 Hz to 16 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 HATS is diffuse-field equalized. The sensitivity is expressed in terms of dBPa/V. Information about correction factors is available in subclause 5.1.4.

Optionally, the measurements may be repeated with 2 N and 13 N application force. For these test cases no normative values apply.

9.4.3
Desktop and vehicle-mounted hands-free UE sending

a)
The test signal to be used for the measurements shall be the British-English single talk sequence described in ITU-T Recommendation P.501 [22]. The spectrum of the acoustic signal produced by the artificial mouth is calibrated under free-field conditions at the MRP. The test signal level shall be –4,7 dBPa measured at the MRP. The test signal level is calculated over the complete test signal sequence. The broadband signal level is then adjusted to –28,7 dBPa at the HFRP or the HATS HFRP (as defined in ITU-T Recommendation P.581) and the spectrum is not altered.

The spectrum at the MRP and the actual level at the MRP (measured in 1/3-octaves) are used as references to determine the sending sensitivity SmJ.

b)
The hands-free terminal is setup as described in clause 5. Measurements shall be made at 1/3-octave intervals as given by the R.10 series of preferred numbers in ISO 3 for frequencies from 100 Hz to 16 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 dBV/Pa.

9.4.4
Desktop and vehicle-mounted hands-free UE receiving

a)
The test signal to be used for the measurements shall be the British-English single talk sequence described in ITU-T Recommendation P.501 [22]. The test signal level shall be ‑16 dBm0 measured at the digital reference point or the equivalent analogue point. The test signal level is calculated over the complete test signal sequence.

b)
The hands-free terminal is setup as described in clause 5. If a HATS is used, then it is free-field equalized as described in ITU-T Recommendation P.581. The equalized output signal of each artificial ear is power-averaged over the total duration of the analysis; the right and left artificial ear signals are voltage-summed for each 1/3-octave frequency band; these 1/3-octave band data are considered as the input signal to be used for calculations or measurements. Measurements shall be made at 1/3-octave intervals as given by the R.10 series of preferred numbers in ISO 3 for frequencies from 100 Hz to 16 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.

9.4.5
Hand-held hands-free UE sending

a)
The test signal to be used for the measurements shall be the British-English single talk sequence described in ITU-T Recommendation P.501 [22]. The spectrum of the acoustic signal produced by the artificial mouth is calibrated under free-field conditions at the MRP. The test signal level shall be –4,7 dBPa measured at the MRP. The test signal level is calculated over the complete test signal sequence. The broadband signal level is then adjusted to –28,3 dBPa at the HFRP or the HATS HFRP (as defined in subclause 9.2.3.1) and the spectrum is not altered.

The spectrum at the MRP and the actual level at the MRP (measured in 1/3-octaves) are used as reference to determine the sending sensitivity SmJ.

b)
The hands-free terminal is setup as described in clause 5.1.3.3. Measurements shall be made at 1/3-octave intervals as given by the R.10 series of preferred numbers in ISO 3 for frequencies from 100 Hz to 16 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 dBV/Pa.

9.4.6
Hand-held hands-free UE receiving

a)
The test signal to be used for the measurements shall be the British-English single talk sequence described in ITU-T Recommendation P.501 [22]. The test signal level shall be ‑16 dBm0 measured at the digital reference point or the equivalent analogue point. The test signal level is calculated over the complete test signal sequence.

b)
The hands-free terminal is setup as described in clause 5. If a HATS is used, then it is free-field equalized as described in ITU-T Recommendation P.581. The equalized output signal of each artificial ear is power-averaged over the total duration of the analysis; the right and left artificial ear signals are voltage-summed for each 1/3-octave band frequency band; these 1/3-octave band data are considered as the input signal to be used for calculations or measurements. Measurements shall be made at 1/3-octave intervals as given by the R.10 series of preferred numbers in ISO 3 for frequencies from 100 Hz to 16 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. 
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