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1. 
Introduction

This contribution is a continuation of S4-AHQ032 from the SQ Ad Hoc that took place in Sept. 2011 [1].

We extend herein the review of current situation in TS 26.131 (WB part) for distortion requirements and identify several areas of improvements. We propose to solve one issue related to distortion problems at maximum volume control.

2. 
Current situation in TS 26.131 (WB part)
2.1 
Distortion in sending

In wideband mode, the signal to total distortion for sending side is specified to test the UE depending on the frequency range (315Hz, 408Hz, 510Hz, 820Hz) for a single excitation level (-0.7 dBPa), and depending on level (5 dBPa, 0 dBPa, -4.7 dBPa, -10 dBPa, -15 dBPa, -20 dBPa) at 1020 Hz. This specification is in line with the required sending frequency mask (see Figure 9 of TS 26.131), in the sense that the frequency range from 315 to 1020 Hz corresponds to the minimal range in the mask.
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2.2 
Distortion in receiving
The test for receiving distortion in wideband mode is only specified at 1020Hz, and for only 3 excitation levels (0dB, -3 dB and -10dB), at nominal RLR level only. The Source believes that this specification is too limited and does not ensure proper information and results about acoustic quality at receiving side:

The main observed artifacts concerning receiving-side distortion are related to harmonic distortion in low frequencies, when saturation or overflow occurs through the digital audio path (algorithms) in the UE.

The UE behavior is not tested on the whole frequency range which is expected for the receiving side, especially at low frequencies (300Hz, 420Hz and 510Hz) where an equalizer is often added to fit the following receiving mask (see clause 6.4.2 in TS 26.131).
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As the received signal level could be low at low frequencies (see receiving mask), or at low excitation levels, the signal to total distortion measurement is known to reflect noise level. The signal to harmonic distortion method gives more useful results to characterize artifacts that can be perceived subjectively.
No information about distortion at maximum volume level is required for wideband UEs in receiving side, although a requirement for RLR max is specified In Rel10 (RLR Max shall be less or equal to -3 dB).

It should also be noted that distortion requirements in receiving side in narrowband are more stringent than for wide band: Distortion done at 1020Hz is specified for 5 levels in narrowband as shown in Table 8 in TS 26.131 which is reproduced below for the sake of completeness: 
Table 8: Limits for signal‑to‑total distortion ratio

	Receiving level at the digital interface (dBm0)
	Receiving Ratio (dB)

	0
	25,5

	-3
	31,2

	-10
	33,5

	‑20
	33,0

	-30
	30,5

	-40 (*)
	22,5 (*)

	-45 (*)
	17,5 (*)

	NOTE :
(*) For levels -40 and -45 dBm0, the stated limits are recommendations; hence a lower signal-to-distortion ratio shall not be regarded as a failing result. However, the obtained results shall be reported.


On the other hand, the wideband requirements correspond to Table 16 of TS 26.131 which is also reproduced below for the sake of completeness:

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

	Frequency (Hz)
	Receiving level

at the digital interface (dBm0)
	Receiving ratio

at nominal volume setting (dB)
	Receiving ratio

at maximum volume setting (dB)

	315
	-16
	tbd
	

	408
	-16
	tbd
	

	510
	-16
	tbd
	

	816
	-16
	tbd
	

	1 020
	0
	25,5
	tbd

	
	-3
	31,5
	tbd

	
	-10
	33,5
	tbd

	
	-16
	tbd
	tbd

	
	-20
	tbd
	tbd

	
	-30
	tbd
	tbd

	
	-40
	tbd
	tbd

	
	-45
	tbd
	tbd


3. 
Addition of distortion requirements at maximum volume control (WB part)
We describe below an issue regarding annoying distortion artefacts that may arise on receiving side in case of bad implementation: 

If a UE in handset mode provides a low receiving level at nominal volume setting – being still within the RLR limits of TS 26.131 Clause 6.2.2, users would typically adjust the receiving level to the maximum setting. In case of bad implementation, significant distortion might be observed at maximum volume control.

As part of its internal validation of HD Voice terminals, Orange found out that the above scenario is not properly handled in TS 26.131, because distortion requirements are currently defined only at nominal level therefore any issue at maximum volume remains undetected.

To prevent such problematic situation, it appears that it is important to define specific limits for the signal-to-total distortion ratio at maximum volume setting. 

Note that this issue was discussed in GSMA [2] where it was concluded that this aspect should be considered in 3GPP SA4.
4. 
Conclusion
The Source proposes to:

1. Define limits for the receiving ratio at maximum volume setting, at different frequencies (from 315 Hz and up) and one receiving level (-16 dBm0). 

Terminal measurements are ongoing in ORANGE before proposing concrete values for requirements at SA4#66; proposals from other companies are also invited.

2. Improve distortion requirements in receiving (WB part), with:
· The replacement of tbd's at nominal level by actual values

· The potential definition of signal to harmonic distortion requirements (already explored in the scope of Rel8).
We propose to prepare CRs for Rel10 and Rel11 based on the above proposals.
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