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1. Introduction

The work item on "Requirements and test methods for wideband terminals" [1] aims at analyzing and updating the wideband acoustic part of TS 26.131 and TS 26.132 to ensure adequate perceived quality for wideband speech services.

In the present document we elaborate on some early proposals made in [2,3], focusing on idle noise measurement (receiving) and distortion tests. Indeed, at SA4#49 inputs were requested to further progress on these two topics [4]. 
2. Idle channel noise (receiving)
In clause 6.3.2 of TS 26.131 (V7.1.0), the maximum level of idle noise at the receiving side is required to be less than -57 or -54 dBPa(A) depending on the volume control setting. The corresponding measurement is briefly described in clause 8.3.2 of TS 26.132 (V7.1.0), where it is specified that the A-weighted level of the noise shall be measured at the ERP.
The existing requirement accounts for total wideband idle noise. It does not prevent from having any kind of idle noise colouring over the measured bandwidth, which might result in annoying idle noise. For instance some hypothetical terminals might pass the total noise requirement with even low idle noise energy in high frequencies, but still this energy could be high enough to yield some kind of "whistling" artefacts.
Consequently we propose to add the following requirement in clause 6.3.2. of TS 26.131:

The level in any 1/3rd -octave band, between 100 Hz and 10 kHz shall not exceed a value of -64 dBPa(A).
We believe that the above requirement is important for wideband terminals and is not redundant with existing requirements. Note that the idle noise distribution over 1/3 octave band decomposition is related to the frequency response (receiving).  

Note also that TS 26.132 already involves a decomposition of measured signals into 1/3 octave band frequency band. These 1/3 octave band data are considered as the input signal to be used in particular for RLR calculations or measurements. Therefore measuring idle noise per 1/3 octave band actually requires no real change in the existing test setups for handset/headset and can be performed at the same time as the total idle noise measurement. It would actually come as a by-product of the existing idle noise measurement.
NOTE:
At SA4#49 it was commented that the above level of -64 dPa(A) could be too small compared with the existing specification (-57 or -54 dBPa(A)). 
It should be noted that the required noise levels of -57 or -54 dBPa(A) account for total noise, while the level of -64 dPa(A) is to be understood per 1/3 octave band.
Also this figure of -64 dBPa(A) in one 1/3 octave band shall be compared with the total ambient noise level for idle channel noise measurements that is required to be less than –64dBPa(A) (clause 6.1.1 in TS 26.132). Therefore the test system is specified in such a way that the proposed –64dBPa(A) level can be effectively measured per 1/3 octave bands.
3. Distortion (sending and receiving)
3.1. Frequency of sine-wave test signal
In the current TS 26.132 (V7.1.0) distortion is measured using a sine-wave test signal with single frequency in the range 1004 Hz to 1025 Hz and various levels. The ratio of the signal‑to‑total distortion power shall be measured with psophometric noise weighting.
At the Lannion 3GPP SA4 Ad Hoc meeting it was agreed in draft updated TS 26.132 to measure signal to harmonic noise distortion instead of signal‑to‑total distortion power. Specifically, for the sending side the signal to harmonic distortion ratio is measured selectively up to 6.3 kHz, while for the receiving side it is measured selectively up to 12 kHz [5]. The frequencies of the sine-wave signal are still to be specified in clause 6.8 of TS 26.131.
We propose in the present contribution a set of frequencies for sine-wave signals to be used in measuring signal to harmonic noise distortion.
	321 Hz

	408 Hz

	510 Hz

	816 Hz

	1020 Hz

	2030 Hz


Note that these frequencies cover a wideband range (up to 2 kHz) which is desirable.
3.2. AMR-WB mode for distortion testing
At the Lannion 3GPP SA4 Ad Hoc meeting it was agreed to use AMR-WB at 12.65 kbit/s for wideband testing (see clauses 5.2.1 and 6.2 in draft updated TS 26.132). However it was noted at this meeting as well as in SA4#49 that this AMR-WB mode is not transparent to sine-wave test signals [4]:
"However, using tones implies that we will be measuring distortion of not just the terminal acoustics but also the speech codec. The aim of the distortion requirement is to avoid distortion even if the coded is transparent (note that DAI interface is not used in 3GPP).

It was proposed to change the codec mode for distortion testing, e.g. allow more modes that the 12.65 kbit/s mode of AMR-WB. However in 2G, the mode is limited to 12.65 kbit/s."
We propose to change the AMR-WB mode to a higher bitrate (e.g. 23.85 kbit/s) to avoid introducing a codec bias in distortion testing. This mode change would be applicable only for distortion testing and would require being able to change the AMR-WB mode for acoustic testing.
3.3. Proposed requirements for signal to harmonic noise distortion
Distortion requirements for the sending side are proposed below:

	Frequency
	Signal to harmonic distortion limit, sending for -4,7 dBPa at the MRP
	Signal to harmonic distortion limit, sending for 0dBPa at MRP

	315 Hz
	20 dB
	

	400 Hz
	25 dB
	

	1 kHz
	28 dB
	26 dB

	2 kHz
	28 dB
	


Limits for intermediate levels are found by drawing straight lines between the breaking points in the table on a linear (dB signal level) ‑ linear (dB ratio) scale.
Distortion requirements for the receiving side are proposed below:

	Frequency
	Signal to harmonic distortion limit, receiving at 
-16 dBm0
	Signal to harmonic distortion limit, receiving for 10 dBm0 at max level

	315 Hz
	20 dB
	22 dB

	408 Hz
	28 dB
	26 dB

	510 Hz
	28 dB
	26 dB

	816 Hz
	28 dB
	26 dB

	1020 Hz
	30 dB
	26 dB

	2030 kHz
	30 dB
	26 dB


Limits for intermediate levels are found by drawing straight lines between the breaking points in the table on a linear (dB signal level) ‑ linear (dB ratio) scale.
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