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[bookmark: _Toc19285483][bookmark: _Toc92799533][bookmark: _Toc114658788]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TS 26.132: "Speech and video telephony terminal acoustic test specification".
[…]
[20]	3GPP TS 24.302: "Access to the 3GPP Evolved Packet Core (EPC) via non-3GPP access networks; Stage 3".
[21]	ITU-T Recommendation P.1100: "Narrowband hands-free communication in motor vehicles".
[22]	ITU-T Recommendation P.1110: "Wideband hands-free communication in motor vehicles".
[23]	ITU-T Recommendation P.1120: "Super-wideband and fullband stereo hands-free communication in motor vehicles".



[bookmark: _Toc19285487][bookmark: _Toc92799537][bookmark: _Toc114658792]4	Interface definition
[bookmark: _Toc92799538][bookmark: _Toc114658793]4.1	General
The interfaces required to define terminal electro-acoustic characteristics are shown in TS 26.132. These are the air interface and the point of interconnect (POI). The interfaces are shown for one-channel (mono) operation, interfaces for two-channel (stereo) operation isare for further study.
Measurements can be made using the system simulator (SS) described in TS 26.132. MTSI speech aspects are specified by TS 26.114 [17].
4.2	Air interfaces
The Air Interfaces for GSM, 3G, LTE and NR are specified by GSM 05, 3GPP 45, 3GPP 25, 3GPP 36 and 3GPP 38 series specifications, and the Air Interface for WLAN access to EPC is specified by WLAN access to EPC as defined in TS 23.402 [19] and TS 24.302 [20]. 

The POI with the public switched telephone network (PSTN) is considered to have a relative level of 0 dBr.
4.3	Acoustical interfaces
Five 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;
-	Vehicle-mounted hands-free UE including softphone UE mounted in a vehicle;
-	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)
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.

NOTE:	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 a softphone UE is mounted in a vehicle: requirements and performance objectives shall correspond to vehicle-mounted handsfree 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: _Toc19285494][bookmark: _Toc92799546][bookmark: _Toc114658801]5.2.3	Connections with desktop and vehicle-mounted hands-free UE
The nominal values of SLR/RLR to/from the POI shall be:
SLR = 13 ± 4 dB;
RLR = 2 ± 4 dB (for vehicle-mounted hands-free UE);
RLR = 5 ± 4 dB. (for desktop hands-free UE).
1.	For a vehicle-mounted hands-free UE:
Where a user-controlled volume control is provided, the RLR shall meet the nominal value for at least one setting of the control. It is recommended that a volume control giving at least 15 dB increase from the nominal RLR (louder) is provided for hands-free units intended to work in the vehicle environment. This is to allow for the increased acoustic noise level in a moving vehicle.
RLR at the maximum volume control setting should be ≤ (equal or louder than) -2 dB.
2.	For a desktop hands-free UE:

Where a user-controlled volume control is provided, the RLR shall meet the nominal value for at least one setting of the control. It is recommended that a volume control giving at least 15 dB increase from the nominal RLR (louder) is provided for hands-free units. This is to allow for the increased acoustic noise level in the usage environment.

RLR at the maximum volume control setting should be ≤ (equal or louder than) 1 dB.
Compliance shall be checked by the relevant tests described in TS 26.132.
NOTE:	The target value for nominal RLR, as recommended in ITU-T G.111 Annex B – Table B.1 [4], lies between 1 and 3 dB. The higher RLR requirement of 5 dB for desktop hands-free is appreciative of the limitations in transducer output with current typical form factors.


[bookmark: _Toc19285504][bookmark: _Toc92799561][bookmark: _Toc114658816]5.4.3	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 3 on a logarithmic (frequency) - linear (dB sensitivity) scale.
Table 3: Desktop and vehicle-mounted hands-free sending sensitivity/frequency mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	‑12
	

	200
	0
	

	300
	0
	‑12

	1 000
	0
	‑6

	2 000
	4
	‑6

	3 000
	4
	‑6

	3 400
	4
	‑9

	4 000
	0
	

	NOTE:	All sensitivity values are expressed in dB on an arbitrary scale.
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Figure 3: Desktop and vehicle-mounted hands-free sending sensitivity/frequency mask

Compliance shall be checked by the relevant test described in TS 26.132.
[bookmark: _Toc19285505][bookmark: _Toc92799562][bookmark: _Toc114658817]5.4.4	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 4 on a logarithmic (frequency) - linear (dB sensitivity) scale.
Table 4: Desktop and vehicle-mounted hands-free receiving sensitivity/frequency mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	200
	6
	

	315
	6
	-9

	400
	6
	-6

	3 100
	6
	-6

	4 000
	6
	

	NOTE:	All sensitivity values are expressed in dB on an arbitrary scale.
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Figure 4: Desktop and vehicle-mounted receiving sensitivity/frequency mask

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



[bookmark: _Toc19285514][bookmark: _Toc92799571][bookmark: _Toc114658826]5.7.2	Acoustic echo control in desktop and vehicle-mounted hands-free UE
The TCLw for the desktop and vehicle-mounted hands-free UE shall be ≥ 40 dB for any setting of the volume control.
The TCLw for the desktop hands-free and vehicle-mounted hands-free UE shall be ≥ 46 dB when measured under free-field conditions at the nominal setting of the volume control.
NOTE:	A TCLw for the desktop hands-free and vehicle-mounted hands-free UE of ≥ 55 dB is recommended as a performance objective when measured under free-field conditions at the nominal setting of the volume control. Depending on the UE idle channel noise in the sending direction, it may not always be possible to measure an echo loss ≥ 55 dB.
The echo canceller should be designed to cope with the expected reverberation and dispersion. In the case of the hands-free UE, this reverberation and dispersion may be time variant. Compliance with this requirement shall be checked by the relevant test described in TS 26.132.



[bookmark: _Toc19285537][bookmark: _Toc92799601][bookmark: _Toc114658856]5.13.4	Desktop and vehicle mounted hands-free
Requirements are for further study.





[bookmark: _Toc19285546][bookmark: _Toc92799611][bookmark: _Toc114658866]6.2.3	Connections with desktop and vehicle-mounted hands-free UE
The nominal values of SLR/RLR to/from the POI shall be:
SLR = 13 ± 4 dB;
RLR = 2 ± 4 dB (for vehicle-mounted hands-free UE);
RLR = 5 ± 4 dB (for desktop hands-free UE).
1.	For a vehicle-mounted hands-free UE:
Where a user-controlled volume control is provided, the RLR shall meet the nominal value for at least one setting of the control. It is recommended that a volume control giving at least 15 dB increase from the nominal RLR (louder) is provided for hands-free units intended to work in the vehicle environment. This is to allow for the increased acoustic noise level in a moving vehicle.
RLR at the maximum volume control setting should be ≤ (equal or louder than) -2 dB.
2.	For a desktop hands-free UE:
Where a user-controlled volume control is provided, the RLR shall meet the nominal value for at least one setting of the control. It is recommended that a volume control giving at least 15 dB increase from the nominal RLR (louder) is provided for hands-free units. This is to allow for increased acoustic noise level in the usage environment.

RLR at the maximum volume control setting should ≤ (equal or louder than) 1 dB.
Compliance shall be checked by the relevant tests described in TS 26.132.
NOTE:	The target value for nominal RLR, as recommended in ITU-T G.111 Annex B – Table B.1 [4], lies between 1 and 3 dB. The higher RLR requirement of 5 dB for desktop hands-free is appreciative of the limitations in transducer output with current typical form factors.


[bookmark: _Toc19285556][bookmark: _Toc92799626][bookmark: _Toc114658881]6.4.3	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 11 on a logarithmic (frequency) - linear (dB sensitivity) scale.
Table 11: Desktop and vehicle-mounted hands-free sending sensitivity/frequency mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	0
	

	200
	5
	-5

	5 000
	5
	-5

	6 300
	5
	-10

	8 000
	5
	

	NOTE:	All sensitivity values are expressed in dB on an arbitrary scale.
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Figure 11: Desktop and vehicle-mounted hands-free sending sensitivity/frequency mask

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

[bookmark: _Toc19285557][bookmark: _Toc92799627][bookmark: _Toc114658882]6.4.4	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 12 on a logarithmic (frequency) - linear (dB sensitivity) scale.
Table 12: Desktop and vehicle-mounted hands-free receiving sensitivity/frequency mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	125 
	8
	

	200 
	8
	-12

	250 
	8
	-9

	315 
	7
	-6

	400 
	6
	-6

	5 000 
	6
	-6

	6 300 Hz
	6
	-9

	8 000 Hz
	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.
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Figure 12: Desktop and vehicle-mounted hands-free receiving sensitivity/frequency mask

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 12.a on a logarithmic (frequency) - linear (dB sensitivity) scale.
Table 12a: Performance objective for desktop and vehicle-mounted hands-free receiving sensitivity/frequency response
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	0
	

	200
	0
	-18

	250
	0
	-15

	315
	0
	-12

	6 300
	0
	-12

	8 000
	0
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Figure 12a: Performance objective for desktop and vehicle-mounted hands-free receiving sensitivity/frequency response

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


[bookmark: _Toc19285566][bookmark: _Toc92799636][bookmark: _Toc114658891]6.7.2	Acoustic echo control in desktop and vehicle-mounted hands-free UE
The TCLw for the desktop and vehicle-mounted hands-free UE shall be ≥ 40 dB for any setting of the volume control.
The TCLw for the desktop hands-free and vehicle-mounted hands-free UE shall be ≥ 46 dB when measured under free-field conditions at the nominal setting of the volume control.
NOTE:	A TCLw for desktop hands-free and vehicle-mounted hands-free UE of ≥ 55 dB is recommended as a performance objective when measured under free-field conditions at the nominal setting of the volume control. Depending on the UE idle channel noise in the sending direction, it may not always be possible to measure an echo loss ≥ 55 dB.
The echo canceller should be designed to cope with the expected reverberation and dispersion. In the case of the hands-free UE, this reverberation and dispersion may be time variant. Compliance with this requirement shall be checked by the relevant test described in TS 26.132.


[bookmark: _Toc19285588][bookmark: _Toc92799665][bookmark: _Toc114658920]6.12.4	Desktop and vehicle mounted hands-free
Requirements are for further study.




[bookmark: _Toc19285597][bookmark: _Toc92799675][bookmark: _Toc114658930]7.2.3	Connections with desktop and vehicle-mounted hands-free UE
The nominal values of SLR/RLR to/from the POI shall be:
SLR = 13 ± 4 dB;
RLR = 2 ± 4 dB (for vehicle-mounted hands-free UE);
RLR = 5 ± 4 dB (for desktop hands-free UE).
1.	For a vehicle-mounted hands-free UE:
Where a user-controlled volume control is provided, the RLR shall meet the nominal value for at least one setting of the control. It is recommended that a volume control giving at least 15 dB increase from the nominal RLR (louder) is provided for hands-free units intended to work in the vehicle environment. This is to allow for the increased acoustic noise level in a moving vehicle.
RLR at the maximum volume control setting should be ≤ (equal or louder than) -2 dB.
2.	For a desktop hands-free UE:
Where a user-controlled volume control is provided, the RLR shall meet the nominal value for at least one setting of the control. It is recommended that a volume control giving at least 15 dB increase from the nominal RLR (louder) is provided for hands-free units. This is to allow for increased acoustic noise level in the usage environment.

RLR at the maximum volume control setting should ≤ (equal or louder than) 1 dB.
Compliance shall be checked by the relevant tests described in TS 26.132.
NOTE:	The target value for nominal RLR, as recommended in ITU-T G.111 Annex B – Table B.1 [4], lies between 1 and 3 dB. The higher RLR requirement of 5 dB for desktop hands-free is appreciative of the limitations in transducer output with current typical form factors.


[bookmark: _Toc19285610][bookmark: _Toc92799693][bookmark: _Toc114658948]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: Desktop hands-free 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.
[bookmark: _Toc19285611][bookmark: _Toc92799694][bookmark: _Toc114658949]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 (Hz)
	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.


[bookmark: _Toc19285620][bookmark: _Toc92799703][bookmark: _Toc114658960]7.7.2	Acoustic echo control in desktop and vehicle-mounted hands-free UE
The TCLw for the desktop and vehicle-mounted hands-free UE shall be ≥ 40 dB for any setting of the volume control.
The TCLw for the desktop hands-free and vehicle-mounted hands-free UE shall be ≥ 46 dB when measured under free-field conditions at the nominal setting of the volume control.
NOTE:	A TCLw for desktop hands-free and vehicle-mounted hands-free UE of ≥ 55 dB is recommended as a performance objective when measured under free-field conditions at the nominal setting of the volume control. Depending on the UE idle channel noise in the sending direction, it may not always be possible to measure an echo loss ≥ 55 dB.
The echo canceller should be designed to cope with the expected reverberation and dispersion. In the case of the hands-free UE, this reverberation and dispersion may be time variant. Compliance with this requirement shall be checked by the relevant test described in TS 26.132.


[bookmark: _Toc19285642][bookmark: _Toc92799732][bookmark: _Toc114658989]7.12.4	Desktop and vehicle mounted hands-free
Requirements are for further study.





[bookmark: _Toc19285651][bookmark: _Toc92799742][bookmark: _Toc114658999]8.2.3	Connections with desktop and vehicle-mounted hands-free UE
See requirements for super-wideband.
Compliance shall be checked by the relevant tests described in TS 26.132.


[bookmark: _Toc19285664][bookmark: _Toc92799758][bookmark: _Toc114659015]8.4.3	Desktop and vehicle-mounted hands-free UE sending
See requirements for super-wideband.
Compliance shall be checked by the relevant test described in TS 26.132.
[bookmark: _Toc19285665][bookmark: _Toc92799759][bookmark: _Toc114659016]8.4.4	Desktop and vehicle-mounted hands-free UE receiving
See requirements for super-wideband.
Compliance shall be checked by the relevant test described in TS 26.132.


[bookmark: _Toc19285674][bookmark: _Toc92799770][bookmark: _Toc114659027]8.7.2	Acoustic echo control in desktop and vehicle-mounted hands-free UE
See requirements for super-wideband.
Compliance with this requirement shall be checked by the relevant test described in TS 26.132.



[bookmark: _Toc19285696][bookmark: _Toc92799799][bookmark: _Toc114659056]8.12.4	Desktop and vehicle mounted hands-free
Requirements are for further study.


End of changes


image1.png
—10é _’,,———”””—’—' N

-15 1

Relative Level [dB]
|
(6]

-20 1 : : — : !
100 1000 4000
Frequency [Hz]





image2.png
Relative Level [dB]

|
o1
PRI B

| |
[ [
o1 o
1

7~

100

1000
Frequency [Hz]

4000




image3.png
Relative Level [dB]

.

|
o1
PRI BT

| |
[ [
o1 o
1

100

1000
Frequency [Hz]

8000




image4.png
1000
Frequency [Hz]

8000

[ap] 19A87 aATIR19Y




image5.png
-10 1

=

-20

Relative Level [dB]

-25 1 : — : —r— T
100 1000 8000
Frequency [Hz]





