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Introduction

This document is proposing some text derived from [1] for the test method and [2] for the background noise simulation. This text is proposed to be added to the draft CR [3] collecting all agreed changes to TS 26.132 in the scope of the Ext_ATS WI.
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5.1.5
Setup for HATS for background noise simulation

A setup for simulating realistic background noises in a lab-type environment is described in EG 202 396-1 [xyz2].

The EG 202 396-1 [xyz2] contains a description of the recording arrangement for realistic background noises, a description of the setup for a loudspeaker arrangement suitable to simulate a background noise field in a lab-type environment and a database of realistic background noises, which can be used for testing the terminal performance with a variety of different background noises.

The principle loudspeaker setup for the simulation arrangement is shown in figure X.
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Figure X: Loudspeaker arrangement for background noise simulation

The equalization and calibration procedure for the setup in detail in EG 202 396-1 [xyz2].
Note: Additional requirements on the test room, loudspeaker arrangement, equalization and calibration procedure, to ensure appropriate sound fields are tbd.
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-------------------------------------START OF MODIFIED CLAUSE---------------------------------

7.9
Ambient noise rejection

Handset and headset UE:

NOTE:
The ambient noise rejection method has been updated to support basic testing of UEs that include noise suppression. Other methods are being investigated that may be more suitable for proper characterization of ambient noise rejection by UEs.

a)
A 1/2-inch pressure microphone is calibrated using a known sound source and mounted at the MRP, without the HATS present. The measurement system is calibrated to enable the sound pressure levels at the microphone to be determined in 1/3-octave bands.

b)
For calibration of the background noise generation system, flood the room in which the measurement is to be made with a band-limited (100 Hz to 8 kHz) pink-noise, accurate within ± 3 dB. The level at the MRP shall be adjusted to 70 dBSPL(A) (-24 dBPa(A)). The tolerance on this level is ± 1 dB. The resulting sound spectrum is Prn (dBPa), measured in 1/3-octave bands.


To ensure that the sound field is sufficiently diffuse, the following applies:


The diffuse sound-field is calibrated in the absence of any local obstacles. The averaged field shall be uniform to within ± 3 dB within a radius of 0,15 m of the MRP, when measured in 1/3-octave bands from 100 Hz to 3,15 kHz.

NOTE 1:
The pressure intensity index, as defined in ISO 9614, may prove to be a suitable method for assessing the diffuse field.

NOTE 2:
Where more than one loudspeaker is used to produce the desired sound field, the loudspeakers must be fed with non‑coherent electrical signals to eliminate standing waves and other interference effects.

c)
The speech test signal to be used for measurements shall be the artificial voice according to ITU-T Recommendation P.50 [10] (male and female). The spectrum of the acoustic signal produced by the artificial mouth is calibrated at the MRP. The test signal level shall be +1,3 dBPa, measured at the MRP.  The resulting sound spectrum is Po dBPa, measured in 1/3-octave bands. 

d)
Mount the MS under test, according to subclause 5.1.1.

e)
Set up a send speech path between the MS and the SS and reproduce the artificial speech signal and pink noise signal simultaneously according to the sequence in figure 17a:
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Figure 17a: Conditioning and test sequence for ambient noise rejection.

NOTE:
Windows I, II, III are used only for conditioning of the MS. Window IV is used for the actual measurement of the MS speech send sensitivity and window V for the measurement of the MS noise send sensitivity.

f)
To determine the send noise sensitivity, measure as a function of frequency in 1/3-octave bands (index j), the electrical output Vjrn, (expressed as dB rel. 1 V) at the audio output of the SS for the applied noise acoustic pressure Pjrn (expressed as dB rel. 1 Pa) at the MRP. This measurement is performed during the period determined by window V shown in figure 17a. Since the MS sending sensitivity is not defined above 3,4 kHz, the measurement shall be cut off at 3,4 kHz. For the bands below 315 Hz, the noise level shall be referenced to the speech level at 315 Hz to yield the DELSM.


The room send noise sensitivity is expressed as:

Sm jrn = Vjrn (dBV) ‑ Pjrn (dBPa) dB rel. 1V/Pa

g)
To determine the send speech sensitivity, measure as a function of frequency in 1/3-octave bands (index j) the electrical output, Vj, (expressed as dB rel. 1 V) at the audio output of the SS for the applied speech acoustic pressure, Pj0, (expressed as dB rel. 1 Pa), at the MRP. This measurement is performed during the period determined by window IV shown in figure 17a.


The speech sending sensitivity is expressed as;


Smjs (dB) = Vj (dBV) ‑ Pjo (dBPa) dB rel. 1 V/Pa.

h)
The difference between the room noise sensitivity and the speech sending sensitivity, DELSM (jSM), in each 1/3-octave band for the MS is determined as:


DELSM (jSM) = Smjrn - Smjs (dB)   (for j = 1 to 2, Smjs = Sm3s).

i)
The Ambient noise rejection, ANR, is calculated as a single figure value according to the following formula:
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    j 
= The index of 1/3-octave bands centered at frequencies from 200 Hz to 3150 Hz inclusive.


Wjsi
= the sending weighting factors from ITU-T Recommendation P.79 [16], table 1 for the jth 1/3-octave band centre frequency.

Hands-free UE (all categories):
No test method for hands-free operations.

Editor’s Note : This section is expected to be removed when requirements on “Sending characteristics in the presence of ambient noise” will  be completed
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7.x
Sending characteristics in the presence of ambient noise

The background noise simulation as described in clause 5.1.5 is used.

The handset terminal is set-up as described in clause 5.1. The handset is mounted at the HATS position (see ITU-T Recommendation P.64 [18]).

The test method is according to ETSI xxx clause xxx, with the following requirements:

· The near end speech signal consists of 8 sentences of speech (2 male and 2 female talkers, 2 sentences each). Appropriate speech samples shall be taken from ITU T Recommendation P.501 [22] and P.50 [10]. The language shall be a mixture of American and British English. The test signal level is -1.7 dBPa at the MRP. The exact test sequence should be as follows:
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The following sentences shall be used:

Sentence 1 & 2: Male1, BE (P.50, Appendix I, EN2M06)

1 He could not remember his name.

2 I never can leave you two alone.

Sentence 3 & 4: Male2, AE (P.501, AE_Male1)

3 The shelves were bare of both jam or crackers.

4 A joy to every child is the swan boat.

Sentence 5 & 6: Female1, BE (P.501 Version 2004, BE_Female1)

5 You must go and do it at once.

6 There were several small outhouses.

Sentence 7 & 8: Female2, AE (P.501, AE_Female2)

7 The stems of the tall glasses cracked and broke.

8 The wall phone rang loud and often.

A proper conditioning sequence should be used.

In total 8 noise types shall be used as described in Table X – they comprise minimum test conditions described in ETSI TS 103 739, clause 5.5, and five noise types from ETSI EG 202 396-1.

The measurement over the 8 noise types shall be made in the same unique and dedicated call and not in the same as for example the one established for acoustic measurement. The noise types shall be presented according to the order specified in Table X.

	Description
	File name
	Duration
	Level
	Type

	Recording in pub
	Pub_Noise_binaural_V2
	30 s
	L: 75,0 dB(A)

R: 73,0 dB(A)
	binaural

	Recording at pavement
	Outside_Traffic_Road_binaural
	30 s
	L: 74,9 dB(A)

R: 73,9 dB(A)
	Binaural

	Recording at pavement
	Outside_Traffic_Crossroads_binaural
	20 s
	L: 69,1 dB(A)

R: 69,6 dB(A)
	Binaural

	Recording at departure platform
	Train_Station_binaural
	30 s
	L: 68,2 dB(A)

R: 69,8 dB(A)
	Binaural

	Recording at the drivers position
	Fullsize_Car1_130Kmh_binaural
	30 s
	L: 69,1 dB(A)

R: 68,1 dB(A)
	Binaural

	Recording at sales counter
	Cafeteria_Noise_binaural
	30 s
	L: 68,4 dB(A)

R: 67,3 dB(A)
	Binaural

	Recording in a cafeteria
	Mensa_binaural
	22 s
	L: 63,4 dB(A)

R: 61,9 dB(A)
	Binaural

	Recording in business office
	Work_Noise_Office_Callcenter_binaural
	30 s
	L: 56,6 dB(A)

R: 57,8 dB(A)
	Binaural


Table X: Noises used for background noise simulation
-------------------------------------END OF MODIFIED CLAUSE---------------------------------
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8.9
Ambient noise rejection

Handset and headset UE:

NOTE:
The ambient noise rejection method has been updated to support basic testing of UEs that include noise suppression. Other methods are being investigated that may be more suitable for proper characterization of ambient noise rejection by UEs.

a)
A 1/2-inch pressure microphone is calibrated using a known sound source and mounted at the MRP, without the HATS present. The measurement system is calibrated to enable the sound pressure levels at the microphone to be determined in 1/3-octave bands.

b)
For calibration of the background noise generation system, flood the room in which the measurement is to be made with a band-limited (100 Hz to 8 kHz) pink-noise, accurate within ± 3 dB.  The level at the MRP shall be adjusted to 70 dBSPL(A) (-24 dBPa(A)). The tolerance on this level is ± 1 dB. The resulting sound spectrum is Prn (dBPa), measured in 1/3-octave bands.

To ensure that the sound field is sufficiently diffuse, the following applies:

The diffuse sound-field is calibrated in the absence of any local obstacles. The averaged field shall be uniform to within ± 3 dB within a radius of 0,15 m of the MRP, when measured in 1/3-octave bands from 100 Hz to 6,3 kHz.

NOTE 1:
The pressure intensity index, as defined in ISO 9614, may prove to be a suitable method for assessing the diffuse field.

NOTE 2:
Where more than one loudspeaker is used to produce the desired sound field, the loudspeakers must be fed with non‑coherent electrical signals to eliminate standing waves and other interference effects.

c) 
The speech test signal to be used for measurements shall be the artificial voice according to ITU-T Recommendation P.50 [10] (male and female). The spectrum of the acoustic signal produced by the artificial mouth is calibrated at the MRP. The test signal level shall be +1,3 dBPa, measured at the MRP.  The resulting sound spectrum is Po (dBPa), measured in 1/3-octave bands.

d)
Mount the MS under test, according to subclause 5.1.1. 

e)
Set up a send speech path between the MS and the SS and reproduce the artificial speech signal and pink noise signal simultaneously according to the sequence in figure 19a:
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Figure 19a: Conditioning and test sequence for ambient noise rejection.

NOTE:
Windows I, II, III are used only for conditioning of the MS. Window IV is used for the actual measurement of the MS speech send sensitivity and window V for the measurement of the MS noise send sensitivity.

f)
To determine the send noise sensitivity, measure as a function of frequency in 1/3-octave bands (index j), the electrical output, Vjrn, (expressed as dB rel. 1 V) at the audio output of the SS for the applied noise acoustic pressure Pjrn (expressed as dB rel. 1 Pa) at the MRP. This measurement is performed during the period determined by window V shown in figure 19a. Since the MS sending sensitivity is not defined above 6,3 kHz, the measurement shall be cut off at 6,3 kHz. For the bands below 315 Hz, the send noise sensitivity shall be referenced to the send speech sensitivity at 315 Hz to yield the DELSM.

The send noise sensitivity is expressed as:



Sm jrn = Vjrn (dBV) ‑ Pjrn (dBPa).

g)
To determine the send speech sensitivity, measure  as a function of frequency in 1/3-octave bands (index j) the electrical output, Vj, (expressed as dB rel. 1 V), at the audio output of the SS for the applied speech acoustic pressure, Pj0, (expressed as dB rel. 1 Pa), at the MRP. This measurement is performed during the period determined by window IV shown in figure 19a.

The send speech sensitivity is expressed as:

Smjs (dB) = Vj (dBV) ‑ Pjo (dBPa) dB rel. 1 V/Pa.

h)
The difference between the room noise sensitivity and the speech sending sensitivity DELSM (jSM) in each 1/3-octave band for the MS is determined as:


DELSM (jSM) = Smjrn - Smjs (dB)   (for j = 1 to 2, Smjs = Sm3s).

i)
The Ambient noise rejection ANR is calculated as a single figure value according to the following formula:
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j 
= The index of 1/3-octave bands centered at frequencies from 200 Hz to 6300 Hz inclusive.


Wjsi
= the sending weighting factors from ITU-T Recommendation P.79 Annex G [16], table G.1 for the jth 1/3-octave band centre frequency.

Hands-free UE (all categories):

No test method for hands-free operations.

Editor’s Note : This section is expected to be removed when requirements on “Sending characteristics in the presence of ambient noise” will  be completed
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8.x
Sending characteristics in the presence of ambient noise

The background noise simulation as described in clause 5.1.5 is used.

The handset terminal is set-up as described in clause 5.1. The handset is mounted at the HATS position (see ITU-T Recommendation P.64 [18]).

The test method is according to ETSI xxx clause xxx, with the following requirements:

· The near end speech signal consists of 8 sentences of speech (2 male and 2 female talkers, 2 sentences each). Appropriate speech samples shall be taken from ITU T Recommendation P.501 [22] and P.50 [10]. The language shall be a mixture of American and British English. The test signal level is -1.7 dBPa at the MRP. The exact test sequence should be as follows:
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The following sentences shall be used:

Sentence 1 & 2: Male1, BE (P.50, Appendix I, EN2M06)

1 He could not remember his name.

2 I never can leave you two alone.

Sentence 3 & 4: Male2, AE (P.501, AE_Male1)

3 The shelves were bare of both jam or crackers.

4 A joy to every child is the swan boat.

Sentence 5 & 6: Female1, BE (P.501 Version 2004, BE_Female1)

5 You must go and do it at once.

6 There were several small outhouses.

Sentence 7 & 8: Female2, AE (P.501, AE_Female2)

7 The stems of the tall glasses cracked and broke.

8 The wall phone rang loud and often.

A proper conditioning sequence should be used.

In total 8 noise types shall be used as described in Table X – they comprise minimum test conditions described in ETSI TS 103 739, clause 5.5, and five noise types from ETSI EG 202 396-1.

The measurement over the 8 noise types shall be made in the same unique and dedicated call and not in the same as for example the one established for acoustic measurement. The noise types shall be presented according to the order specified in Table X.

	Description
	File name
	Duration
	Level
	Type

	Recording in pub
	Pub_Noise_binaural_V2
	30 s
	L: 75,0 dB(A)

R: 73,0 dB(A)
	binaural

	Recording at pavement
	Outside_Traffic_Road_binaural
	30 s
	L: 74,9 dB(A)

R: 73,9 dB(A)
	Binaural

	Recording at pavement
	Outside_Traffic_Crossroads_binaural
	20 s
	L: 69,1 dB(A)

R: 69,6 dB(A)
	Binaural

	Recording at departure platform
	Train_Station_binaural
	30 s
	L: 68,2 dB(A)

R: 69,8 dB(A)
	Binaural

	Recording at the drivers position
	Fullsize_Car1_130Kmh_binaural
	30 s
	L: 69,1 dB(A)

R: 68,1 dB(A)
	Binaural

	Recording at sales counter
	Cafeteria_Noise_binaural
	30 s
	L: 68,4 dB(A)

R: 67,3 dB(A)
	Binaural

	Recording in a cafeteria
	Mensa_binaural
	22 s
	L: 63,4 dB(A)

R: 61,9 dB(A)
	Binaural

	Recording in business office
	Work_Noise_Office_Callcenter_binaural
	30 s
	L: 56,6 dB(A)

R: 57,8 dB(A)
	Binaural


Table X: Noises used for background noise simulation
-------------------------------------END OF MODIFIED CLAUSE---------------------------------
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