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During previous meetings of Focus Group Carcom it was considered the possibility to add a new parameter in section 12.5.1 on Listening speech quality stability 

This text has been developed on the basis of the texts available in ETSI EG 202 765-2 V1.1.1 (2008-12): Speech Processing, Transmission and Quality Aspects (STQ): QoS and network performance metrics and measurement methods Part 2: Transmission Quality Indicator combining Voice Quality Metrics
	Definition
	A single measurement of speech quality once for one position of the phone, or without BT (Bluetooth) transmission impairment does not provide enough information on the speech quality as perceived by the end-user.

 The speech quality must be tested for different usage conditions and transmission characteristics.
This metric represents the stability of the voice quality during a call (if the position or transmission characteristics change during the call (or during several different calls). This indicator takes into account degradations generate on the signal by the transmission link impairment and the phone position.


	Assessment method
	The tests are performed according to 12.5.1.2 or 12.5.2.2.

Several measurements of MOS-LQO-W score performed with ITU-T P.862 recommendation are performed in series within the same call (with changes in the transmission link and/or change in phone position) or for different calls. Typically, for the same call, a measurement each 20 s is enough. The results are reported in terms of statistics.

The assessment of Listening Speech Quality Stability is preformed in 5 steps. 

For stability indicator about Listening Speech Quality, THRESHOLD1 = 0.1 and the  linear weighting function applies in order to express Stability (ST-MOS) on a 0 to 100 scale. By definition Stability equals 100 when no instability occurs and Stability ST-MOS equals 0 when instability is equal or more than 0.4.



ST-MOS is calculated as 

ST-MOS=100-(250* INS_MOS)

and  ST-MOS= 0 if [100-(250* INS_MOS)] < 0

This indicator is determined for send (section 12.5.1.x) and receive (section 12.5.2.x)


	Unit
	Statistics on MOS score variation are plotted on a 0 to 100 scale.. 




The following Annex is copied from ETSI EG and describes in more details the parameter (note: the ETSI EG is mainly dedicated to IP telephony, but the principles apply also for any other type of transmission.

Annex A : Indicator Stability Formulation

A.1
Presentation
The purpose is to assess stability indicator for different metrics like listen speech quality and end to end delay. These stability indicators should characterize metric stability during the call.  

For speech quality, the stability indicator must be independent of the intrinsic quality of the codec because stability indicator completes speech quality indicator. So, stability indicator is base on derived formulation. It is "simple" formulation, easy to be implemented.
It is also a dynamic indicator, i.e. it can be determine during the call and doesn't need that communication is ended to begin the determination.

A.2
Formulation
The assessment of METRIC Stability (ST-METRIC) may be defined in 5 steps:

1.
To measure the METRIC periodically over the duration of one communication. N measurements provide N METRIC values. 

2.
For each METRIC (i) value i from 2 to N, METRIC_GAP(i) is calculated as the absolute difference with the previous value  METRIC (i-1)

METRIC_GAP (i)=| METRIC (i)- METRIC (i-1)|

3.
In order to take into account the subjective perception and measurement accuracy, METRIC_GAP (i) is set to 0 when the difference is equal or lower to THRESHOLD1:

if METRIC_GAP (i)> (2*THRESHOLD1), then METRIC_GAP (i)= METRIC_GAP (i) 

if THRESHOLD1 < METRIC_GAP (i) ≦ 2*THRESHOLD1, then METRIC_GAP (i)= [METRIC_GAP (i) * 2] – (2*THRESHOLD1)

if METRIC_GAP (i)≦ THRESHOLD1, then METRIC_GAP (i)=0

4.
The instability (INS_METRIC) associated to the METRIC over the whole N measurements is defined by mean value of METRIC_GAP (i). 

INS_METRIC=1/(N-1)Σ METRIC_GAP (i) with  i=[2:N]

5.
A linear weighting function is applied in order to express Stability ST-METRIC on a 0 to 100 scale.

This formulation can be use to determine Listen Speech Quality Stability (ST-MOS) and End to End Delay Stability (ST-Delay).

For these 2 metrics, only THRESHOLD1 value and linear weighting function are specifics.

A.3
Graphic illustration of the formulation
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N METRIC value is determined during a call
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For each METRIC value the difference with the previous value is calculated

	
[image: image3]
The weighted function applies to METRIC_GAP values

Thr1 = THRESHOLD1 and Thr2 = 2* THRESHOLD1
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Weighted METRIC_GAP calculate with the weigthed function
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The METRIC instability is calculated for each METRIC_GAP value.
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Stability score is calculated for each instability value and the last value represents the METRIC stability score for the call.


A.4
Some examples of stability indicator calculated on Listening Speech Quality 
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