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1. Introduction

The Rel10 work item on Enhancements and Addition of Audio Tests to 26.131 and 26.132 [1] was agreed at SA#48. Part of the work is to explore performance testing in the following areas:

· Delay Tests

· Uplink Tests – including level dependency of SLR, sidetone delay, background noise, etc
· Downlink Tests – including switching characteristics, speech quality, etc
· Tests for Receiving in Narrowband & Wideband based on DF-equalized HATS
· Extended Echo Tests

· Doubletalk Performance
The present contribution considers specifically the level dependency of SLR, which is referred to as 'linearity of SLR' hereafter.
A first discussion paper [2] on this topic was presented at the SA4 ad hoc meeting on acoustics (June 1-2, 2010). We provide a more comprehensive proposal in the following sections, taking into account the feedback received on [2].
2. Proposals for measurement of linearity of SLR
Justification

“Traditional” terminals are linear for SLR, i.e. SLR is constant whatever acoustic level on microphone is.  In order to improve performance in noisy environment many mobile phones include non-linear processing, e.g. AGC or limiter.

To define level as perceived by user for such terminals, the SLR measured at -4.7 dBPa at MRP (as in TS 26.132) is no more sufficient and representative of realistic conditions. It becomes necessary to make measurements at different levels.

It is necessary to recommend some limits in order to be sure that non linearity really improves performance for user relatively to a linear terminal.

In order to ensure correct performance we can the following assumptions/principles:

· It should be avoided to decrease gain (i.e. increase value of SLR) when level decreases below -4.7 dBPa. When speech level decreases, gain may be constant or increased in order to compensate lower level of speech but gain should not be lower.

· It should be avoided to increase gain (i.e. decrease value of SLR) when level increases above -4.7 dBPa. When speech level increases, gain may be constant or decreased in order to compensate higher level of speech but gain should not be higher.

· Too much increase of gain at low levels should be avoided in order not to raise too much environmental noise (which can be speech). It is necessary to limit extra gain of the system in order to limit artefacts such as amplification of a conversation between people near the talker (for distant listener) or amplification of airport or railway messages. Limitation of gain has also a good behaviour on noise contrast (level variations) during conversation.

· Too much decrease of gain at higher level should be avoided in order to allow user in noisy environment to increase send level by increasing his speech level. It is also necessary for the terminal to be able to transmit “emotions” like annoyance which is expressed by higher level of speech. The terminal might be able to transmit loud speech before limiting it.

The above assumptions may be verified by complementing existing measurement of SLR by additional measurements at different levels. Guidelines for the linearity of SLR can be provided with absolute limits or alternatively using slipping limits in reference to SLR at -4.7 dBPa.
First variant: Absolute limits

	SLR requirements are given according level Acoustic level  dBPa
	Upper limit dB
	Lower limit (alternative proposal)

	-19.7
	11
	-1

	-4.7
	11
	5

	0.3
	15
	5


Nota: level at intermediate level is given by linear interpolation (in dB)
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Second variant: slipping limits
SLR measured at -4.7 dBPa is the reference. Values in the table are the difference between measured SLR at given level and this reference.
	Acoustic level  dBPa
	Upper limit dB
	Lower limit dB

	-19.7
	2
	-9

	-5.7
	2
	-2

	-4.7
	0
	0

	-3.7
	2
	-2

	0.3
	4
	-2


Nota: level at intermediate level is given by linear interpolation (in dB)
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3. Examples of existing terminals (mobile phones)

To further justify measurements on the linearity of SLR we provide below some measurement made with mobile phones and show the behaviour of these terminals with respect to the guidelines presented in the previous section.
Absolute limits (red curve):
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Note: It has to be noted that terminals which are out of limits (grey curves) do not meet the SLR requirement.

Relative limits

[image: image4.png]10 7

-2

-6

-8

-10

10





4. References
[1] Tdoc SP-100306, New WID on 'Enhancements and Addition of Audio Tests to 26.131 and 26.132'

[2] Tdoc SP-AHQ025, On the linearity of SLR, Source: ORANGE SA








Page: 1/4


Page: 4/4

