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Modified Clause
7.9
Ambient Noise Rejection

Handset and Headset UE:


a)
A 1/2 inch pressure microphone is calibrated using a known sound source and mounted at the MRP, with HATS present. 
b)
A loudspeaker setup for background noise simulation is set-up, calibrated and equalized according to the guidelines established in ETSI EG 202 396-1 Clause 6. Noise files shall be reproduced at their originally recorded sound pressure levels.





c)
Mount the MS under test, according to clause 5.1.1. 

d)
Set up a speech path between the MS and the System Simulator (SS).

e)


The test signal (clean speech) to be used is constructed from real speech material from ITU-T recommendation P.501. The test signal shall be structured in the following format:


4s silence + sentence pair 1 + sentence pair 2 + sentence pair 3 + sentence pair 4 + 4s silence, 
Each sentence pair is created as: 
1s silence + utterance a + 1s silence + utterance b + 1s silence.
An example sequence using English (British) is shown in the figure below:
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Example: Speech power level x time for sequence constructed from ITU-T P.501 English



The insertion of silence during pauses is necessary to avoid misclassification of frames due to the presence of recording noises (e.g. breathing, etc.). The resulting sequence is scaled to an active speech level of -26dBov using the active speech level tool from ITU-T G.191 library.
f) 
The playback system (mouth simulator) is calibrated such that the -26dBov clean speech signal corresponds to a -4.7dBPa acoustical signal at the MRP. Similarly, the acquisition system is calibrated such that a -4.7dBPa signal at MRP corresponds to a recorded level of -26dBov.
g)
The background noise is synchronously played back with the clean speech signal and repeated if necessary to cover the duration of the speech sequence. The noisy speech at MRP (unprocessed signal) and noise reduced speech at the output of the SS (processed signal) are recorded.
h)
The unprocessed and clean speech signals are filtered with the MSIN and LP35 filters from ITU-T G.191. The processed signal is scaled so that a -16dBm0 signal at the SS corresponds to a -26dBov recorded level. The resulting three vectors (clean speech, unprocessed and processed) are used as inputs for calculation of the signal to noise ratio improvement according to clause II.4 of ITU-T G.160 Amendment 1. 





i)
The Ambient noise rejection ANR is calculated as the signal to noise ratio improvement from equation II.4 from ITU-T G.160 AMD1. The resulting quantity is the Terminal Signal to Noise Ratio Improvement from MRP to SS. In addition to the noise suppression algorithm SNRi, the quantity includes the acoustic path loss and send frequency response characteristics of the terminal.
 




Hands-free UE (all categories):
For further study.

Modified Clause
8.9
Ambient Noise Rejection

Handset and Headset UE:

a)
A 1/2 inch pressure microphone is calibrated using a known sound source and mounted at the MRP, with HATS present. 

b)
A loudspeaker setup for background noise simulation is set-up, calibrated and equalized according to the guidelines established in ETSI EG 202 396-1 Clause 6. Noise files shall be reproduced at their originally recorded sound pressure levels.
c)
Mount the MS under test, according to clause 5.1.1. 
d)
Set up a speech path between the MS and the System Simulator (SS).

e)
The test signal (clean speech) to be used is constructed from real speech material from ITU-T recommendation P.501. The test signal shall be structured in the following format:



4s silence + sentence pair 1 + sentence pair 2 + sentence pair 3 + sentence pair 4 + 4s silence, 

Each sentence pair is created as: 

1s silence + utterance a + 1s silence + utterance b + 1s silence.

An example sequence using English (British) is shown in the figure below:
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Example: Speech power level x time for sequence constructed from ITU-T P.501 English



The insertion of silence during pauses is necessary to avoid misclassification of frames due to the presence of recording noises (e.g. breathing, etc.). The resulting sequence is scaled to an active speech level of -26dBov using the active speech level tool from ITU-T G.191 library.

f) 
The playback system (mouth simulator) is calibrated such that the -26dBov clean speech signal corresponds to a -4.7dBPa acoustical signal at the MRP. Similarly, the acquisition system is calibrated such that a -4.7dBPa signal at MRP corresponds to a recorded level of -26dBov.
g)
The background noise is synchronously played back with the clean speech signal and repeated if necessary to cover the duration of the speech sequence. The noisy speech at MRP (unprocessed signal) and noise reduced speech at the output of the SS (processed signal) are recorded.

h)
The unprocessed and clean speech signals are filtered with the MSIN and LP7 filters from ITU-T G.191. The processed signal is scaled so that a -16dBm0 signal at the SS corresponds to a -26dBov recorded level. The resulting three vectors (clean speech, unprocessed and processed) are used as inputs for the calculation procedure described in clause II.4 of ITU-T G.160 Amendment 1. 

i)
The Ambient noise rejection ANR is calculated as the signal to noise ratio improvement from equation II.4 from ITU-T G.160 AMD1. The resulting quantity is the Terminal Signal to Noise Ratio Improvement from MRP to SS. In addition to the noise suppression algorithm SNRi, the quantity includes the acoustic path loss and send frequency response characteristics of the terminal.

Hands-free UE (all categories):
For further study.
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