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-------------------------------------START OF MODIFIED CLAUSE---------------------------------

7.7.2
Acoustic echo control in a hands-free UE


The hands-free UE is setup in a room with acoustic properties similar to a typical “office-type” room; a vehicle-mounted hands-free UE should be tested in a vehicle or vehicle simulator, as specified by the UE manufacturer (see also 3GPP TS 03.58 [11]). The ambient noise level shall be less than ‑70 dBPa(A). The attenuation from reference point input to reference point output shall be measured using a speech-like test signal.
The TCLw is calculated according to ITU-T Recommendation G.122 [8], annex B, clause B.4 (trapezoidal rule). For the calculation, the averaged measured echo level at each frequency band is referred to the averaged test signal level measured in each frequency band.
Before the actual test, a training sequence consisting of 10 s male artificial voice and 10 s female artificial voice according to ITU-T Recommendation P.50 [10] is applied. The training sequence level shall be presented at a level of ‑16 dBm0 in order to not overload the codec.
Either a logarithmically spaced multi-sine or PN-sequence test signal shall be used. 

Logarithmically spaced multi-sine:

When using a logarithmically spaced multi-sine test signal, it is defined as:
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with 
A = 0,5


fAM = 4 Hz, (AM = 0,5



f0 i = 250 Hz * 2(i/3)
;i = 1..11


CF = 14 dB ± 1 dB
(10 dB + 4,26 dB due to 100% AM modulation)

CF = Crest Factor = Peak to RMS ratio
The test signal level shall be ‑10 dBm0. The length of the test signal shall be ≥ 1,0 s. 
PN-sequence:
The PN-sequence shall comply with ITU-T Recommendation P.501 with a length of 4 096 points (for a 48 kHz sampling rate system) and a crest factor of 6 dB instead of 11 dB. The duration of the test signal is 250 ms. The test signal level is ‑3 dBm0 (from 100 Hz to 3.5 kHz).


Note:


Full scale of coder input signal corresponds to 3,14 dBm0 with a sinusoidal signal, CF = 3 dB. A test signal with a CF of, maximum, 15 dB can thus have a level of up to –8,86 dBm0 without overloading the codec. In order to get the best dynamic range the signal amplitude should be as high as possible.


Care should be taken that the terminal under test considers the test signal as a speech-like signal.

7.7.3
Acoustic echo control in handset UE

The handset is set up according to clause 5. The ambient noise level shall be ≤ ‑64 dBPa(A). The attenuation from the reference point input to reference point output shall be measured using the speech-like test signal defined below. 
The TCLw is calculated according to ITU-T Recommendation G.122 [8], annex B, clause B.4 (trapezoidal rule). For the calculation, the averaged measured echo level at each frequency band is referred to the averaged test signal level measured in each frequency band.
Before the actual test a training sequence consisting of 10 s male artificial voice and 10 s female artificial voice according to ITU-T Recommendation P.50 [10] is applied. The training sequence level shall be presented at a level of ‑16 dBm0 in order to not overload the codec.
Either a logarithmically spaced multi-sine or a PN-sequence test signal shall be used. 
Logarithmically spaced multi-sine:
When using a logarithmically spaced multi-sine test signal, it is defined as:
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with 
A = 0,5


fAM = 4 Hz, (AM = 0,5



f0 i = 250 Hz * 2(i/3)
;i = 1..11


CF = 14dB ± 1 dB
(10 dB + 4,26 dB due to 100% AM modulation)

CF = Crest Factor = Peak to RMS ratio
The test signal level shall be ‑10 dBm0. The length of the test signal shall be ≥ 1,0 s. 
PN-sequence:
The PN-sequence shall comply with ITU-T Recommendation P.501 with a length of 4 096 points (for a 48 kHz sample rate test system) and a crest factor of 6 dB instead of 11 dB. The duration of the test signal is 250 ms. The test signal level is ‑3 dBm0 (from 100 Hz to 3.5 kHz).

Note:


Full scale of coder input signal corresponds to 3,14 dBm0 with a sinusoidal signal, CF = 3 dB. A test signal with a CF of, maximum, 15 dB can thus have a level of up to –8,86 dBm0 without overloading the codec. In order to get the best dynamic range the signal amplitude should be as high as possible.


Care should be taken that the terminal under test considers the test signal as a speech-like signal.

7.7.4
Acoustic echo control in a headset UE

The headset is set up according to clause 5. The ambient noise level shall be ≤ ‑64 dBPa(A). The attenuation from reference point input to reference point output shall be measured using the speech-like test signal defined below.
The TCLw is calculated according to ITU-T Recommendation G.122 [8], annex B, clause B.4 (trapezoidal rule). For the calculation, the averaged measured echo level at each frequency band is referred to the averaged test signal level measured in each frequency band.
Before the actual test a training sequence consisting of 10 s male artificial voice and 10 s female artificial voice according to ITU-T Recommendation P.50 [10] is applied. The training sequence level shall be presented at a level of ‑16 dBm0 in order to not overload the codec.
Either a logarithmically spaced multi-sine or a PN-sequence test signal shall be used. 
Logarithmically spaced multi-sine:
When using a logarithmically spaced multi-sine test signal, it is defined as:
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with 
A = 0,5


fAM = 4 Hz, (AM = 0,5



f0 i = 250 Hz * 2(i/3)
;i = 1..11


CF = 14 dB ± 1 dB
(10 dB + 4,26 dB due to 100% AM modulation)

CF = Crest Factor = Peak to RMS ratio 
The test signal level shall be ‑10 dBm0. The length of the test signal shall be ≥ 1,0 s. 
PN-sequence:
The PN-sequence shall comply with ITU-T Recommendation P.501 with a length of 4 096 points (for a 48 kHz sample rate test system) and a crest factor of 6 dB instead of 11 dB. The duration of the test signal is 250 ms. The test signal level is ‑3 dBm0 (from 100 Hz to 3,5 kHz).

Note:


Full scale of coder input signal corresponds to 3,14 dBm0 with a sinusoidal signal, CF = 3 dB. A test signal with a CF of, maximum, 15 dB can thus have a level of up to –8,86 dBm0 without overloading the codec. In order to get the best dynamic range the signal amplitude should be as high as possible.


Care should be taken that the terminal under test considers the test signal as a speech-like signal.

-------------------------------------END OF MODIFIED CLAUSE---------------------------------

-------------------------------------START OF MODIFIED CLAUSE---------------------------------

8.7.2
Acoustic echo control in a hands-free UE


The hands-free UE is setup in a room with acoustic properties similar to a typical “office-type” room; a vehicle-mounted hands-free UE should be tested in a vehicle or vehicle simulator, as specified by the UE manufacturer (see also 3GPP TS 03.58 [11]). The ambient noise level shall be less than ‑70 dBPa(A). The attenuation from reference point input to reference point output shall be measured using a speech-like test signal. 
The TCLw is calculated according to ITU-T Recommendation G.122 [8], annex B, clause B.4 (trapezoidal rule). For the calculation, the averaged measured echo level at each frequency band is referred to the averaged test signal level measured in each frequency band.
Before the actual test a training sequence consisting of 10 s male artificial voice and 10 s female artificial voice according to ITU-T Recommendation P.50 [10] is applied. The training sequence level shall be presented at a level of ‑16 dBm0 in order to not overload the codec.
Either a logarithmically spaced multi-sine or a PN-sequence test signal shall be used. 
Logarithmically spaced multi-sine:
When using a logarithmically spaced multi-sine test signal, it is defined as:
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with 
A = 0,5


fAM = 4 Hz, (AM = 0,5



f0 i = 250 Hz * 2(i/3)
;i = 1..11


CF = 14 dB ± 1 dB
(10 dB + 4,26 dB due to 100% AM modulation)

CF = Crest Factor = Peak to RMS ratio 
The test signal level shall be ‑10 dBm0. The length of the test signal shall be ≥ 1,0 s. 
PN-sequence:
The PN-sequence shall comply with ITU-T Recommendation P.501 with a length of 4 096 points (for a 48 kHz sampling rate system) and a crest factor of 6 dB instead of 11 dB. The duration of the test signal is 250 ms. The test signal level is ‑3 dBm0 (from 50 Hz to 7 kHz).

Note:


Full scale of coder input signal corresponds to 3,14 dBm0 with a sinusoidal signal, CF = 3dB. A test signal with a CF of, maximum, 15 dB can thus have a level of up to –8,86 dBm0 without overloading the codec. In order to get the best dynamic range the signal amplitude should be as high as possible.


Care should be taken that the terminal under test considers the test signal as a speech-like signal.

8.7.3
Acoustic echo control in a handset UE

The handset is set up according to clause 5. The ambient noise level shall be ≤ ‑64 dBPa(A). The attenuation from the reference point input to reference point output shall be measured using the speech-like test signal defined below. 
The TCLw is calculated according to ITU-T Recommendation G.122 [8], annex B, clause B.4 (trapezoidal rule). For the calculation, the averaged measured echo level at each frequency band is referred to the averaged test signal level measured in each frequency band.
Before the actual test a training sequence consisting of 10 s male artificial voice and 10 s female artificial voice according to ITU-T Recommendation P.50 [10] is applied. The training sequence level shall be presented at a level of ‑16 dBm0 in order to not overload the codec.
Either a logarithmically spaced multi-sine or a PN-sequence test signal shall be used. 
Logarithmically spaced multi-sine:
When using a logarithmically spaced multi-sine test signal, it is defined as:
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with 
A = 0,5


fAM = 4 Hz, (AM = 0,5



f0 i = 250 Hz * 2(i/3)
;i = 1..11


CF = 14dB ± 1 dB
(10 dB + 4,26 dB due to 100% AM modulation)

CF = Crest Factor = Peak to RMS ratio 
The test signal level shall be ‑10 dBm0. The length of the test signal shall be ≥ 1,0 s. 
PN-sequence:
The PN-sequence shall comply with ITU-T Recommendation P.501 with a length of 4 096 points (for a 48 kHz sample rate test system) and a crest factor of 6 dB instead of 11 dB. The length of the complete test signal composed of at least four sequences of CSS shall be ≥ 1,0 s. The test signal level is ‑3 dBm0 (from 50 Hz to 7 kHz).

Note:


Full scale of coder input signal corresponds to 3,14 dBm0 with a sinusoidal signal, CF = 3 dB. A test signal with a CF of, maximum, 15 dB can thus have a level of up to –8,86 dBm0 without overloading the codec. In order to get the best dynamic range the signal amplitude should be as high as possible. 


Care should be taken that the terminal under test considers the test signal as a speech-like signal.

8.7.4
Acoustic echo control in a headset UE

The headset is set up according to clause 5. The ambient noise level shall be ≤ ‑64 dBPa(A). The attenuation from the reference point input to reference point output shall be measured using the speech-like test signal defined below. 
The TCLw is calculated according to ITU-T Recommendation G.122 [8], annex B, clause B.4 (trapezoidal rule). For the calculation, the averaged measured echo level at each frequency band is referred to the averaged test signal level measured in each frequency band.
Before the actual test, a training sequence consisting of 10 s male artificial voice and 10 s female artificial voice according to ITU-T Recommendation P.50 is [10] applied. The training sequence level shall be presented at a level of ‑16 dBm0 in order to not overload the codec.
Either a logarithmically spaced multi-sine or a PN-sequence test signal shall be used. 
Logarithmically spaced multi-sine:
When using a logarithmically spaced multi-sine test signal, it is defined as:
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with 
A = 0,5


fAM = 4 Hz, (AM = 0,5



f0 i = 250Hz * 2(i/3)
;i = 1..11


CF = 14 dB ± 1 dB
(10 dB + 4,26 dB due to 100% AM modulation)

CF = Crest Factor = Peak to RMS ratio 
The test signal level shall be ‑10 dBm0. The length of the test signal shall be ≥ 1,0 s. 
PN-sequence:
The PN-sequence shall comply with ITU-T Recommendation P.501 with a length of 4 096 points (for a 48 kHz sample rate test system) and a crest factor of 6 dB instead of 11 dB. The length of the complete test signal composed of at least four sequences of CSS shall be ≥ 1,0 s. The test signal level is ‑3 dBm0 (from 50 Hz to 7 kHz).

Note:


Full scale of coder input signal corresponds to 3,14 dBm0 with a sinusoidal signal, CF = 3 dB. A test signal with a CF of, maximum, 15 dB can thus have a level of up to –8,86 dBm0 without overloading the codec. In order to get the best dynamic range the signal amplitude should be as high as possible.


Care should be taken that the terminal under test considers the test signal as a speech-like signal.

-------------------------------------END OF MODIFIED CLAUSE---------------------------------
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