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[bookmark: _Toc19285609][bookmark: _Toc92799692][bookmark: _Toc123566309]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	Comment by Reimes, Jan: Assumptions for limits: 
- should be similar/comparable to headset-RCV-WB, but not more strict (up to 7-8 kHz)
- should be similar/comparable to handset-RCV-SWB

no lower tolerance for Handset-SWB and Headset-WB at 100 Hz - OK to have it here as well?

Range values: More strict values from Handset-SWB-RCV, more relaxed ones from Headset-WB-RCV

"High-Frequency-Roll-off": 
Headset-WB-RCV (at 6.3 kHz) = -12 dB
Handset-SWB-RCV = -11 dB
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[5…6TBD]
	[TBD]

	200
	[5…6]
	[-8…-10]

	250
	[5…6]
	[-5…-6]

	5000
	[5…8]
	[-5…-6]

	12500
	[5…8]
	[-11...-12]

	16000
	[5…8]
	

	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	Comment by Reimes, Jan: There is no performance objective for Headset-WB-RCV?

Merge of current values in brackets and values from Handset-SWB-RCV
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[3…4]
	

	200
	[3…4]
	[-4…-6]

	250
	[3…4]
	[-4…-3]

	5000
	[3…4]
	[-4…-3]

	12500
	[3…4]
	[-6…-7]

	16000
	[3…4]
	

	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	Comment by Reimes, Jan [2]: All figures will be generated after final limits have been agreed
Figure 17: Headset receiving sensitivity/frequency masks
Compliance shall be checked by the relevant test described in TS 26.132.



[bookmark: _Toc19285610][bookmark: _Toc92799693][bookmark: _Toc123566310]7.4.3	Desktop 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 hands-free sending sensitivity/frequency requirement mask	Comment by Reimes, Jan: Assumptions for limits: 
- should be similar/comparable to DHF-SND-WB, but not more strict (up to 7-8 kHz)

Upper limit 0 dB at 100 Hz from DHF-WB-SND

DHF-WB-SND is +/- 5dB up to 5 kHz.

"High-Frequency-Roll-off": 
DHF-WB-SND (at 6.3 kHz) = -10 dB
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[03...5]
	

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

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

	12500
	[3...5]
	[-5...-710]

	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: Desktop hands-free sending sensitivity/frequency performance objective mask	Comment by Reimes, Jan: There is no performance objective for DHF-WB-SND?

No further values can be directly derived? In general performance objectives should be about 1-2 dB more strict for upper/lower limit?
	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 hands-free sending sensitivity/frequency masks

Compliance shall be checked by the relevant test described in TS 26.132.
[bookmark: _Toc19285611][bookmark: _Toc92799694][bookmark: _Toc123566311]7.4.4	Desktop 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 requirement mask	Comment by Reimes, Jan: Assumptions for limits: 
- should be similar/comparable to DHF-RCV-WB, but not more strict (up to 7-8 kHz)

Values taken from DHF-WB-RCV (up to 5 kHz)

"High-Frequency-Roll-off": 
DHF-WB-RCV (at 6.3 kHz) = -11 dB

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

	[125 TBD
	[8TBD]
	TBD

	[200]
	[8]
	[-12]

	[250]
	[8]
	[-9]

	[315]
	[7]
	[-6]

	[400]
	[6]
	[-6]

	[5 000]
	[6]
	[-6]

	[12 500]
	[6]
	[-11]

	[16 000]
	[6]
	

	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 dDesktop hands-free receiving sensitivity/frequency responseobjective mask	Comment by Reimes, Jan: Performance objectives from DHF-WB-RCV up to 5 kHz (not centered around 0 dB?!)

"High-Frequency-Roll-off": 
DHF-WB-RCV (at 6.3 kHz) = -12 dB

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

	[100TBD]
	[0TBD]
	[TBD]

	[200]
	[0]
	[-18]

	[250]
	[0]
	[-15]

	[315]
	[0]
	[-12]

	[12 500]
	[0]
	[-12]

	[16 000]
	[0]
	



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



[bookmark: _Toc19285612][bookmark: _Toc92799695][bookmark: _Toc123566312]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 requirement mask	Comment by Reimes, Jan: Assumptions for limits: 
- should be similar/comparable to HHHF-SND-WB, but not more strict (up to 7-8 kHz)

HHHF-WB-SND is +/- 5dB up to 5 kHz

"High-Frequency-Roll-off": 
HHHF-WB-SND (at 6.3 kHz) = -10 dB

	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...-107]

	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	Comment by Reimes, Jan: There is no performance objective for HHHF-WB-SND?

No further values can be directly derived? In general performance objectives should be about 1-2 dB more strict for upper/lower limit?
	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.
[bookmark: _Toc19285613][bookmark: _Toc92799696][bookmark: _Toc123566313]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 requirement mask	Comment by Reimes, Jan: Assumptions for limits: 
- should be similar/comparable to HHHF-RCV-WB, but not more strict (up to 7-8 kHz)

HHHF-WB-RCV is +/- 6 dB from 630 Hz up to 4 kHz.

"High-Frequency-Roll-off": 
HHHF-WB-RCV (at 6.3 kHz) = -12 dB

Lowest frequency for HHHF-WB-RCV is 315 Hz, which is rather high for SWB, but it's also a challenging condition for these devices. Possible options:
 - leave it as it is 
- extend down to something between 100-315 Hz and increase lower limit at 630 Hz.
- add 100 Hz only with upper limit (6 dB), define sufficiently wide upper and lower limit for 315 Hz and +/- 6 dB at 630 Hz.
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	[100-315TBD]
	[6TBD]
	TBD

	[630]
	[6]
	[-12]

	[800]
	[6]
	[-6]

	[4 000]
	[6]
	[-6]

	[12 500]
	[6]
	[-12]

	[16 000]
	[6]
	

	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 hHand-held hands-free receiving sensitivity/frequency objective mask	Comment by Reimes, Jan: Values taken from HHHF-WB-RCV performance objectives.

Same tolerance masks, but slightly different frequencies.

"High-Frequency-Roll-off": 
HHHF-WB-RCV (at 6.3 kHz) = -12 dB

Lower frequency range could also be extended, see comment on performance requirements.
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	[100-315TBD]
	[6TBD]
	[TBD]

	[400]
	[6]
	[-12]

	[500]
	[6]
	[-6]

	[4 000]
	[6]
	[-6]

	[12 500]
	[6]
	[-12]

	[16 000]
	[6]
	

	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.

