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1 Introduction
The Rel10 work item on Enhancements and Addition of Audio Tests to 26.131 and 26.132 (EAAT) was agreed at SA#48. This WI was split in two parts:

1 Harmonize existing tests

2 Explore performance testing and new tests in the following areas:

· Delay Tests

· Uplink Tests – including level dependency of SLR, sidetone delay, background noise, etc

· Downlink Tests – including switching characteristics, speech quality, etc

· Tests for Receiving in Narrowband & Wideband based on DF-equalized HATS

· Extended Echo Tests

· Doubletalk Performance

The present contribution considers only the first part of this WI. The current status of discussion for the EAAT WI is reflected in Tdocs S4-110006, S4-110007, and S4-110008.

The present contribution focuses on the update of TS 26.131 for the first part of the EAAT WI and aims at checking the current status of Rel10 CR (as given by S4-110006) in comparison with the Rel9 version of TS 26.131. 
2 Detailed Analysis of TS 26.131 in Rel9 vs Rel10
The analysis of changes and their impacts is presented in the Annex (see next pages)
Comments are provided as highlighted text in blue.

3 Conclusions
The Source's detailed comparison of Rel9 and draft Rel10 versions of TS 26.131 is presented in the subsequent pages. This analysis shows that current changes to TS 26.131 for Rel10 in terms of requirements do not add any difficulty for terminal design. The main changes in Rel10 are related to the replacement of ERP –DRP correction by diffuse field correction, which is not an issue for terminals (in fact it decreases high frequencies and can be adjusted by equalization).

The Source believes that the current draft Rel10 version of TS 26.131 represents a reasonable and significant achievement (resulting from extensive discussions in the SQ SWG). It is important to move forward with the agreement of the full CR to TS 26.131 (and TS 26.132) in the Rel10 time frame.
Annex: Analysis of changes between Rel 9 and Rel 10 in TS 26.131
3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ADC
Analogue to Digital Converter

DAC
Digital to Analogue Converter

DAI
Digital Audio Interface

DRP
Eardrum Reference Point
Comment: Editorial

5.2.2
Connections with handset UE

The nominal values of SLR/RLR to the POI shall be:

SLR = 8 +/- 3 dB;

RLR = 2 +/- 3 dB.

Where a user controlled receiving volume control is provided, the RLR shall meet the selected nominal value for at least one setting of the control. When the control is set to maximum, the RLR shall not be < (louder than) -13 dB.

With the volume control set to the minimum position the RLR shall not be > (quieter than) 18 dB. 
Comment: Editorial

5.2.3
Connections with Desktop and Vehicle-mounted hands-free UE

Release 9:

The nominal values of SLR/RLR to/from the POI shall be:

SLR = 13 +/- 4 dB;

RLR = 2 +/- 4 dB.

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

Where a user controlled volume control is provided, the RLR shall meet the nominal value at 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 noise volume in a moving vehicle.

Release 10:

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.
In case of a vehicle-mounted hands-free :
Where a user controlled volume control is provided, the RLR shall meet the nominal value at 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 maximum volume control setting should be ≤ (louder than) -2 dB
2.
In case of desktop hands-free:
Where a user controlled volume control is provided, the RLR shall meet the nominal value at 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 environment.
RLR at maximum volume control setting should ≤ (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, lies between 1 and 3dB. The higher RLR requirement of 5dB for desktop hands-free is appreciative of the limitations in transducer output with current typical form factors.

Comments:

Separation between vehicle-mounted and desktop:

Two different values for nominal and for max recommended value.

Result is a less severe value for desktop.

5.2.4
Connections with handheld hands-free UE

Release 9:

The nominal values of SLR/RLR to/from the POI shall be:

SLR = 13 +/- 4 dB;

RLR = 6 +12 / - 4 dB.

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

Where a user controlled volume control is provided, the RLR shall meet the nominal value at one setting of the control.
Release 10:

The nominal values of SLR/RLR to/from the POI shall be:

SLR = 13 +/- 4 dB;

RLR = 9 +9 / - 7 dB.

As performance objective it is recommended that the RLR at maximum volume control is ≤ (louder than) 2 dB.
Where a user controlled volume control is provided, the RLR shall meet the nominal value at one setting of the control. It is recommended that a volume control of at least 15 dB of control range. 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, lies between 1 and 3dB. The higher RLR requirement of 9dB for handheld hands-free is appreciative of the limitations in transducer output with typical form factors.
Comments:

Change in the nominal value (but the tolerance range remains the same) and addition of a recommendation about range of volume control if provided. 

No difficulty added for terminal.

5.2.5
Connections with headset UE

Release 9 :

The SLR and RLR should be measured and computed using methods given in ITU-T Recommendation P.38. This Recommendation currently gives a measuring technique for supra-aural earphone and insert type receivers. Study is continuing on other types of ear-pieces in ITU-T Study Group 12

The nominal values of SLR/RLR to/from the POI shall be:

SLR = 8 +/- 3 dB;

RLR = 2 +/- 3 dB with any volume control set to mid position.

Where a user controlled receiving volume control is provided, the RLR shall meet the selected nominal value for at least one setting of the control. When the control is set to maximum, the RLR shall not be less than (louder than) -13 dB. 

With the volume control set to the minimum position the RLR shall not be greater than (quieter than) 18 dB.

Compliance shall be checked by the relevant tests described in 3GPP TS 26.132.

Release 10:

The nominal values of SLR/RLR to/from the POI shall be:

SLR = 8 +/- 3 dB;

RLR = 2 +/- 3 dB;
RLR (binaural headset) =  8 +/- 3 dB for each earphone.
Where a user controlled receiving volume control is provided, the RLR shall meet the selected nominal value for at least one setting of the control. When the control is set to maximum, the RLR shall not be < (louder than) -13 dB. 

With the volume control set to the minimum position the RLR shall not be > (quieter than) 18 dB.

Compliance shall be checked by the relevant tests described in 3GPP TS 26.132.

Comments:

Suppression of first clause (informative).

Addition of a requirement for binaural headset.

No difficulty added for terminal.

5.3.1
Sending

The maximum noise level produced by the apparatus at the output of the SS under silent conditions in the sending direction shall not exceed -64 dBm0p.

NOTE 1:
This level includes the eventual noise contribution of an acoustic echo canceller under the condition that no signal is received.

NOTE 2:
This figure applies to the total noise level with psophometric weighting. It is recommended that the level of single frequency disturbances should not exceed a value of -74 dBm0p in the frequency range from 300 Hz to 3.4 kHz.
Compliance shall be checked by the relevant test described in TS 26.132.

Comment: 

Change gives more information about requirement, but it is not a new requirement.

5.3.2
Receiving

The maximum (acoustic) noise level at the handset and headset UE when no signal is applied to the input of the SS shall be as follows:


If no user‑controlled receiving volume control is provided, or, if it is provided, at the setting of the user‑controlled receiving volume control at which the RLR is equal to the nominal value, the noise measured at the DRP with diffuse-field correction contributed by the receiving equipment alone shall not exceed -57 dB Pa(A).


Where a volume control is provided, the measured noise shall also not exceed -54 dB Pa(A) at the maximum setting of the volume control.

NOTE 1:
In a connection with the PSTN, noise conditions as described in ITU-T Recommendation G.103 can be expected at the input (POI) of the 3G network. The characteristics of this noise may be influenced by the speech transcoding process (for further study).
NOTE 2:
This figure applies to the total noise level with A-weighting. It is recommended that the level of single frequency disturbances should not exceed a value of -64 dBPa(A) in the frequency range from 100 Hz to 10 kHz.
Compliance shall be checked by the relevant test described in 3GPP TS 26.132.

Comments:
Replacement of ERP –DRP correction by diffuse field correction for noise is not an issue for the terminal (in fact it decreases high frequencies)

The note 2 added is a recommendation, not a requirement.

5.4.1
Handset and headset UE sending

Comments:

Addition of a curve with the existing table (without any changes in the values)

5.4.2
Handset and headset UE receiving

Release 9:

The sensitivity/frequency characteristics shall be as follows:

The sending sensitivity frequency response, measured either from the mouth reference point (MRP) to 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 1. The mask is drawn with straight lines between the breaking points in table 1 on a logarithmic (frequency) - linear (dB sensitivity) scale.

Release 10:

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 2 on a logarithmic (frequency) - linear (dB sensitivity) scale. 
Comment:
Here is one of the most important changes: diffuse field correction is different from DRP-ERP and consequently terminal has to be adjusted differently.
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The requirement for response curve being the same, the terminal has to be differently adjusted. But considering that a terminal being already adjusted for a correct response curve with a HATS it is not such an issue (difference is less than 5 dB in narrow band).

Other change: addition of a curve with the existing table (without any changes in the values)

5.4.3
Desktop and Vehicle-mounted hands-free UE sending

Response curve has been changed:
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We can see that tolerances are more severe but remain quite large. 
Considering the roll off at high frequency it is necessary for decreasing noise. It is simple to realize with a digital filter.

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:

Comments: 

Use of ERP correction in release 9 was a mistake(replaced in release 10 by free field).

Response curves are the same (except that table in Rel 10 has been centered, but with the same values). A curve has been added in complement of the table.

The requirements are the same.

5.4.5
Handheld hands-free UE sending

Response curve has been changed:
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We can see that tolerances are more severe but remain quite large. 
Considering the roll off at high frequency it is necessary for decreasing noise. It is simple to realize with a digital filter.

Nota: change is the same as for 5.4.3

5.4.6
Handheld 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:
Comments: 

Use of ERP correction in release 9 was a mistake(replaced in release 10 by free field).

Response curves are the same (except that table in Rel 10 has been centered, but with the same values). A curve has been added in complement of the table.

	200
	6
	

	500
	6
	-9 (Note 2)

	630
	6
	-6 (Note 2)

	800
	6
	‑6

	3 100
	6
	‑6

	4 000
	6
	-

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

NOTE 2:
The values stated in the Table 6 for 500 and 630 Hz are listed for performance objective purposes. (not mandatory)


Figure 6: Hands-free receiving sensitivity/frequency mask
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The notes 1 and 2 have been added, the first one is for information and the second one is a recommendation.

No changes in the requirement itself.

5.7
Acoustic echo control

5.7.1
General

The echo loss (EL) presented by the 3G network at the POI should be sufficient during single talk takeing into account the fact that UE is likely to be used in connections with high transmission delay and a wide range of noise environments.
See ITU-T Recommendation G.131 for general guidance.
Comment: numerical value has been suppressed from general sub clause and some information are given.

5.7.2
Acoustic echo control in an Desktop and Vehicle-mounted hands-free UE
Release 9:

The TCLw for the handsfree UE shall be at least 40 dB at the nominal setting of the volume control in quiet background conditions and at least 33 dB at the maximum user selectable volume control setting. If acoustic echo control is provided using some form of echo cancellation technique, the cancellation algorithm 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.
Release 10:
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 nominal setting of volume control. 
NOTE:
A TCLw for the desktop hands-free and vehicle-mounted hands-free UE of ≥ 55 dB is a performance objective when measured under free-field conditions at nominal setting of volume control.

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.

5.7.3
Acoustic echo control in an handheld hands-free UE
Release 9:
The TCLw for the hands-free UE shall be at least 40 dB at the nominal setting of the volume control in quiet background conditions and at least 33 dB at the maximum user selectable volume control setting. If acoustic echo control is provided using some form of echo cancellation technique, the cancellation algorithm 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
Release 10:
The TCLw for handheld hands-free UE shall be ≥ 40 dB for any setting of the volume control.

The TCLw for handheld hands-free UE shall be ≥ 46 dB at nominal setting of volume control.
NOTE:
A TCLw for the handheld hands-free UE of ≥ 55 dB is a performance objective when measured under free-field conditions at nominal setting of volume control.

 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.

5.7.4
Acoustic echo control in a handset UE
Release 9:
The TCLw for the handset UE shall be at least 46 dB. Careful acoustic design of the handset body and selection of the mouth and ear piece transducers may facilitate the required acoustic echo loss without the need for active echo control techniques. However, should echo cancellation be employed the echo canceller should be capable of dealing with the variations in handset positions when in normal use. The implications of this are under study. Compliance with this requirement shall be checked by the relevant test described in TS 26.132.
Release 10:
The TCLw for handset UE shall be ≥ 46 dB for any setting of the volume control.

The TCLw for handset UE shall be ≥ 55 dB at nominal setting of volume control.
NOTE:
It is recommended that the volume control should be set back to nominal after each call unless TCLw ≥ 55 dB can be maintained also with maximum volume setting.

The echo canceller should be capable of dealing with the variations in handset positions when in normal use. The implications of this are under study. Compliance with this requirement shall be checked by the relevant test described in TS 26.132.
5.7.5
Acoustic echo control in a headset UE
Release 9:
The TCLw for a headset UE shall be 46 dB. Due to the obstacle effect of the head in this type of terminal, careful design might mean that no active echo control is necessary.
Release 10:
The TCLw for headset UE shall be ≥ 46 dB for any setting of the volume control.

The TCLw for headset UE shall be ≥ 55 dB at nominal setting of volume control.

NOTE:
It is recommended  that the volume control should be set back to nominal after each call unless TCLw ≥ 55 dB can be maintained also with maximum volume setting.
The echo canceller should be designed to cope with the expected reverberation and dispersion. Compliance with this requirement shall be checked by the relevant test described in TS 26.132.

Comments:

Requirements are more severe for TCLw, but it seems that most of terminals already fulfills those values.

5.8.2
Receiving (Distortion)
Change here is due to diffuse field correction (for handset and handset). To be noted that for handsfree it should be necessary to have free field correction.

In any cases it is normally less severe for the terminal.

6.2
Overall loss/loudness ratings

6.2.1
General

An international connection involving a 3G network and the PSTN should meet the overall loudness rating (OLR) limits in ITU-T Recommendation G.111. The national parts of the connection should therefore meet the send and receive loudness rating (SLR, RLR) limits in ITU-T Recommendation G.121.

For the case where digital routings are used to connect the 3G network to the international chain of circuits, the SLR and RLR of the national extension will be largely determined by the SLR and RLR of the 3G network. The limits given below are consistent with the national extension limits and long term objectives in ITU-T Recommendation G.121.

The SLR and RLR values for the 3G network apply up to the POI. However, the main determining factors are the characteristics of the UE, including the analogue to digital conversion (ADC) and digital to analogue conversion (DAC). In practice, it is convenient to specify loudness ratings to the Air Interface. For the normal case, where the 3G network introduces no additional loss between the Air Interface and the POI, the loudness ratings to the PSTN boundary (POI) will be the same as the loudness ratings measured at the Air Interface. However, in some cases loss adjustment may be needed for interworking situations in individual countries.

Requirements for wideband telephony are based on ITU-T Recommendations P. 311, for handset user-equipment, and ITU-T Recommendation P. 341 for hands-free user-equipment.
Comments: This sentence has been deleted because it is not useful in 131 (test methods are in 132)

6.2.3
Connections with Desktop and Vehicle-mounted hands-free UE

Release 9:

The nominal values of SLR/RLR to/from the POI shall be:

SLR = 13 +/- 4 dB;

RLR = 2 +/- 4 dB.

Where a user controlled volume control is provided, the RLR shall meet the nominal value at 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 noise volume in a moving vehicle.

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

Release 10:

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.
In case of a vehicle-mounted hands-free :
Where a user controlled volume control is provided, the RLR shall meet the nominal value at 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 maximum volume control setting should be ≤ (louder than) -2 dB
2.
In case of desktop hands-free:
Where a user controlled volume control is provided, the RLR shall meet the nominal value at 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 environment.
RLR at maximum volume control setting should ≤ (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, lies between 1 and 3dB. The higher RLR requirement of 5dB for desktop hands-free is appreciative of the limitations in transducer output with current typical form factors.
Comments:

Separation between vehicle-mounted and desktop:

Two different values for nominal and for max recommended value.

Result is a less severe value for desktop.

(Same as for narrow band)

6.2.4
Connections with handheld hands-free UE
Release 9:

The nominal values of SLR/RLR to/from the POI shall be:

SLR = 13 +/- 4 dB;

RLR =  15 +/- 3 dB.

Where a user controlled volume control is provided, the RLR shall meet the selected nominal value for at least one setting of the control. 

The value of RLR at maximum volume control shall be less than (louder) or equal to 12 dB. As performance objective it is recommended that the RLR at maximum volume control is less than (louder) or equal to 6 dB.
Compliance shall be checked by the relevant tests described in TS 26.132.

Release 10:

The nominal values of SLR/RLR to/from the POI shall be:

SLR = 13 +/- 4 dB;

RLR =  9 +9/- 7 dB.

Where a user controlled volume control is provided, the RLR shall meet the selected nominal value for at least one setting of the control. 

The value of RLR at maximum volume control shall be ≤ (louder than) 12 dB. As performance objective it is recommended that the RLR at maximum volume control is ≤ (louder than) 2 dB.
Where a user controlled volume control is provided, the RLR shall meet the nominal value at one setting of the control. It is recommended that a volume control is giving at least 15 dB of control range.
Comments:

Change in the nominal value (but the tolerance range remains the same) and addition of a recommendation about range of volume control if provided. 

No difficulty added for terminal.

(Same as for narrow band)

6.2.5
Connections with headset UE

Release 9:

Where a user controlled receiving volume control is provided, the RLR shall meet the selected nominal value for at least one setting of the control. When the control is set to maximum, the RLR shall not be less than (louder than) -13 dB. With the volume control set to the minimum position the RLR shall not be greater than (quieter than) 24 dB. 

Release 10:

Where a user controlled receiving volume control is provided, the RLR shall meet the selected nominal value for at least one setting of the control. When the control is set to maximum, the RLR shall not be > (louder than) -13 dB.
With the volume control set to the minimum position the RLR shall not be > (quieter than) 18 dB and shall not be > (quieter than) 24 dB for binaural headset. 

Comments: purely editorial.

6.3
Idle channel noise (handset and headset UE)

6.3.1
Sending

Release 9:

NOTE 2:
This figure applies to the wideband noise signal. It is recommended that the level of single frequency disturbances should be 10 dB lower (ITU-T Recommendation P.11).

Release 10:

NOTE 2:
This figure applies to the total noise level with A-weighting. It is recommended that the level of single frequency disturbances should not exceed a value of -74 dBm0(A) ) in the frequency range from 100 Hz to 10 kHz.
Comment:

Change in measuring method, but it is only a recommendation.

6.3.2
Receiving

Release 9:

6.3.2.1
Receiving: total noise level

The maximum (acoustic) noise level at the handset and headset UE when no signal is transmitted to the input of the SS shall be as follows:


If no user‑controlled receiving volume control is provided, or, if it is provided, at the setting of the user‑controlled receiving volume control at which the RLR is equal to the nominal value, the noise measured at the ear reference point (ERP) contributed by the receiving equipment alone shall not exceed -57 dBPa(A).


Where a volume control is provided, the measured noise shall also not exceed -54 dBPa(A) at the maximum setting of the volume control.

NOTE:
In a connection with the PSTN, noise conditions as described in ITU-T Recommendation G.103 can be expected at the input (POI) of the 3G network. The characteristics of this noise may be influenced by the speech transcoding process (for further study).

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

6.3.2.2
Receiving: noise level in 1/3-octave band

For the nominal volume control setting, the level in any 1/3rd -octave band, between 100 Hz and 10 kHz shall not exceed a value of -60 dBPa(A). As a performance objective it is recommended that the level in any 1/3rd -octave band, between 100 Hz and 10 kHz does not exceed a value of -64 dBPa(A).

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

Release 10:

The maximum (acoustic) noise level at the handset and headset UE when no signal is transmitted to the input of the SS shall be as follows:


If no user‑controlled receiving volume control is provided, or, if it is provided, at the setting of the user‑controlled receiving volume control at which the RLR is equal to the nominal value, the noise measured at DRP with diffuse field correction contributed by the receiving equipment alone shall not exceed -57 dBPa(A).


Where a volume control is provided, the measured noise shall also not exceed -54 dBPa(A) at the maximum setting of the volume control.

NOTE 1:
In a connection with the PSTN, noise conditions as described in ITU-T Recommendation G.103 can be expected at the input (POI) of the 3G network. The characteristics of this noise may be influenced by the speech transcoding process (for further study). 
NOTE 2:
This figure applies to the total noise level with A-weighting. It is requested that the level of single frequency disturbances shall not exceed a value of -64 dBPa(A) in the frequency range from 100 Hz to 10 kHz.

Comment:

Noise in 1/3rd octave band has been suppressed. Instead of this requirement has been added a recommendation concerning single band frequency.

Note: “requested” is not a correct term. In a note no requirement can be placed, so “requested” has certainly to be replaced by “recommended”.

Globally it is less severe for terminal.

6.4
Sensitivity/frequency characteristics

6.4.1
Handset and headset UE sending

Comments:

Addition of a curve with the existing table (without any changes in the values)


6.4.2
Handset and headset UE receiving

As in narrow band:

The sensitivity/frequency characteristics shall be as follows:

The receiving sensitivity frequency response, measured either from the digital interface to the DRP with diffusefield correction or from the SS audio input (analogue or digital input of the reference speech encoder of the SS) to the  DRP with diffusefield correction, shall be within a mask, which can be drawn with straight lines between the breaking points in table 10 on a logarithmic (frequency) - linear (dB sensitivity) scale. 

Comment:
Here is one of the most important changes: diffuse field correction is different from DRP-ERP and consequently terminal has to be adjusted differently.
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Limits for response curve are also changed:
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Globally, limits are a little more tighten, but not in low frequency (at 200 Hz) which is one of the more challenging issue. For the rest of the curve a digital filtering can certainly be used to correct the curve if necessary. 

6.4.3
Desktop and Vehicle-mounted hands-free UE sending

There is a change in limits for response curves:
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Globally, limit for release 10 is less severe. The only exception is in low frequencies where response remains flat in release 10. 

Changing this part of curve is just a matter of adjustment of terminal not a technical problem.

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 freefield shall be as follows:

Comments: 

Use of ERP correction in release 9 was a mistake (replaced in release 10 by free field).

Limits for response curves have also been modified:
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Comments:
Upper limit is less severe, but lower has been extended in low frequencies. It corresponds to performance objective of release 9. It has to be considered that we have a desktop or a vehicle terminal, not a portable one.

Note: Performance objective is no more useful in release 10 (same response curve).

6.4.5
Handheld hands-free UE sending
Comments:
Same as for Desktop and vehicle-mounted handsfree sending (6.4.3
6.4.6
Handheld hands-free UE receiving

Comments:

Use of ERP correction in release 9 was a mistake (replaced in release 10 by free field).

Response curves are the same (except that table in Rel 10 has been centered, but with the same values). A curve has been added in complement of the table.

Standard curve and performance objective are the same: is it normal?

6.7
Acoustic echo control

Same comments as for narrow band (5.7)

6.8.1
Sending Distortion

Note 3 has been modified:

NOTE 3:
It should be ensured that the test signal is treated by speech processing algorithms as a speech-like signal, and not a noise-like signal.  Test signals with a time-stationary envelope may be treated by certain algorithms, e.g. noise suppression algorithms defined in 3GPP TS 06.77 R99[16], as a noise-like signal. If speech processing algorithms, including but not limited to noise suppression algorithms, are shown to treat the test signal as a noise-like signal, even where an activation signal has been utilized, then the test should be repeated with said speech processing algorithms disabled. The results of both sets of tests and the state of the processing algorithms should be documented in the test report.
This text added gives more information.

6.8.2
Receiving
 Now this clause is only for headset and handset:

6.8.2
Receiving distortion in handset and headset UE
There is only a minor editorial change.
6.8.3
Receiving distortion in hands-free UE

This clause has been added.

The receiving part between the SS audio input (input of the reference speech encoder of the SS) and freefield shall meet the requirements in this clause at the nominal setting of the volume control (except when another volume is specified):

The ratio of signal‑to‑total distortion power measured 

Table 16: Limits for signal-to-total distortion ratio

	Frequency
	Signal to distortion ratio limit, receive for vehicle mounted or desktop terminal at nominal volume
	Signal to distortion ratio limit, receive for handheld terminal at nominal volume
	Signal to distortion ratio limit, receive for all terminals at maximum volume

	315 Hz
	26
	
	

	400 Hz
	30
	
	

	500 Hz
	30
	20
	

	800 Hz
	30
	30
	20

	1 kHz
	30
	30
	

	2 kHz
	30
	30
	

	3 kHz
	30
	30
	

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


Compliance of the receiving distortion shall be checked by the appropriate method in TS 26.132.

NOTE:
It should be ensured that the test signal is treated by speech processing algorithms as a speech-like signal, and not a noise-like signal.  Test signals with a time-stationary envelope may be treated by certain algorithms, e.g. noise suppression algorithms defined in 3GPP TS 06.77 R99[16], as a noise-like signal
This measurement is new; in release 9, distortion in handsfree was not treated.






2 (18)

_1352205819.doc
[image: image1.bmp][image: image2.bmp]

4000







1000







100







5







10







-10







-5







0







Frequency [Hz]
















