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[bookmark: _Toc123566155]4.3	Acoustical interfaces
The following classes of acoustical interface are considered in this specification:
-	Handset UE including softphone UE used as a handset;
-	Headset UE including softphone UE used with headset;
-	Desktop-mounted hands-free UE including softphone UE with external loudspeaker(s) used in hands-free mode;
-	Hand-held hands-free UE including softphone UE with internal loudspeaker(s) used in hands-free mode.
(See definition of softphone in Clause 3.1)
NOTE:	A smartphone in hands-free mode put on a table is excluded from the definition of desktop-mounted hands-free UE.
Vehicle Mounted Hands-free UE is out of scope. In case performance evaluations are planned for Vehicle Mounted Hands-free UE, test setup, methods and requirements specified in Recommendation ITU-T P.1100 [21] (for NB), P.1110 [22] (for WB) or P.1120 [23] (for SWB and FB) can be used.
The requirements and performance objectives for a softphone UE shall be derived according to the following rules:
-	When using a softphone UE as a handset: requirements and performance objectives shall correspond to handset mode.
-	When using a softphone UE with headset: requirements and performance objectives shall correspond to headset mode.
-	When using a softphone UE in hands-free mode:
-	When using internal loudspeaker(s), requirements and performance objectives shall correspond to hand-held hands-free.
-	When using external loudspeaker(s), requirements and performance objectives shall correspond to desktop-mounted hands-free.




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

	100
	[TBD5-6]
	[TBD]

	200
	[5…6]
	[-10 … -8]

	250
	[5…6]
	[-6 … -5]

	1000
	[5…6]
	[-6 … -5]

	2000
	[5…8]
	[-6 … -5]

	58000
	[5…8]
	[-6 … -5]

	12500
	[5…8]
	[-12 … -11]

	16000
	[5…8]
	

	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.



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
	[34]
	

	200
	[34]
	[-4-6]

	250
	[34]
	[-4-3]

	58000
	[34]
	[-4-3]

	12500
	[34]
	[-67]

	16000
	[34]
	

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

	100
	[03...5]
	

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

	58000
	[3...5]
	[-3...-5]

	12500
	[3...5]
	[-5...-7]-10

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

	100
	[30…4]
	

	200
	[34]
	[-43]

	58000
	[34]
	[-43]

	12500
	[34]
	[-65]

	16000
	[34]
	

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

	TBD125
	TBD8
	TBD

	200
	8
	-9

	250
	8
	-9

	315
	7
	-6

	400
	6
	-6

	8 000
	6
	-6

	12 500
	6
	-9

	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 response performance objective mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit  (dB)

	TBD100
	6TBD
	TBD

	200
	6
	-9

	250
	6
	-6

	315
	6
	-6

	12 500
	6
	-6

	16 000
	6
	

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



TBD[image: ]
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
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[03...5]
	

	200
	[34...5]
	[-53...-45]

	58000
	[34...5]
	[-53...-45]

	12500
	[34...5]
	[-10…-6-5...-7]

	16000
	[34...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
	[0…3]
	

	200
	[bookmark: _Hlk157631015][3…4]
	[-4…-3]

	58000
	[3…4]
	[-4…-3]

	12500
	[3…4]
	[-6…-5]

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

	100TBD
	6TBD
	TBD

	630
	6
	[-12…-6]

	800
	6
	-6

	8 000
	6
	-6

	12 500
	6
	-12

	16 000
	6
	

	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

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 performance objective mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100TBD
	[6]TBD
	TBD

	400
	[6]
	[-12…-6]

	500
	[6]
	[-6]

	8 000
	[6]
	[-6]

	12 500
	[6]
	[-12]

	16 000
	[6]
	

	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 21: Hand-held hands-free receiving sensitivity/frequency masks

Compliance shall be checked by the relevant test described in TS 26.132.
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