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1 Introduction
As part of the 3GPP SA WG4 ART_LTE-UED work item it has been proposed that an existing objective method of predicting subjective quality be included to estimate the degradation in perceived quality when introducing simulated error conditions into the delivery channel. A natural candidate for this is the use of the ITU-T Rec. P.863 Perceptual Objective Listening Quality Assessment (POLQA) method [1].
This contribution doesn’t discuss the efficacy of this strategy or the precision of the results but aims to show some example data highlighting the accuracy of the results when isolating only one test dimension, namely the amount of fixed delay introduced into the analysis sample.
2 Overview
A simple method of isolating the variation in POLQA MOS-LQO score when simulating a fixed-delay introduced to the analysis sample was devised as show in Figure 1, i.e., using a digital sample delay line for the PCM samples. The aim was to take a reference speech sentence pair from the ITU-T Rec. P.501 [2] database and then encode/decode using a reference C implementation of the AMR-NB and AMR-WB codec which would then be analyzed using POLQA NB and SWB modes respectively. The analysis was made using the HEAD acoustic AQCUA system’s Batch Calculator v1.4.300.
Simulation of increasing signal output delays were added to the decoded PCM samples prior to analysis. These increase from 0 ms to 61 ms per analysis as shown in Table 1. The delay was chosen to have some random variation in increase between one test case and the next, i.e., it doesn’t increase monotonically so as not to introduce bias. The resulting POLQA scores are shown in Figure 2 and Figure 3.
.
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Figure 1. Tests sequence execution
Table 1. P.OLQA MOS-LQO scores for the given delays added to the decoded AMR-NB and AMR-WB PCM analysis signal
	Delay
(ms)
	AMR-NB @ 12.2 kbps
	AMR-WB @ 23.05 kbps

	
	Delay
(samples)
	MOS-LQO (NB)
	Delay
(samples)
	MOS-LQO (SWB)

	0
	0
	4.42
	0
	4.10

	4
	32
	4.49
	64
	4.11

	7
	56
	4.38
	112
	4.25

	13
	104
	4.34
	208
	4.23

	19
	152
	4.45
	304
	4.12

	21
	168
	4.50
	336
	4.07

	22
	176
	4.50
	352
	4.13

	26
	208
	4.50
	416
	4.09

	32
	256
	4.50
	512
	4.18

	33
	264
	4.47
	528
	4.18

	37
	296
	4.49
	592
	4.16

	41
	328
	4.36
	656
	4.09

	49
	392
	4.38
	784
	4.23

	58
	464
	4.37
	928
	4.15

	61
	488
	4.45
	976
	4.15
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Figure 2. P.OLQA MOS-LQO scores for AMR-NB 12.2 kbps encode/decode with varying fixed delays added to the analysis signal. MOS-LQO range = 0.16
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Figure 3. P.OLQA MOS-LQO scores for AMR-WB 23.05 kbps encode/decode with varying fixed delays added to the analysis signal. MOS-LQO range = 0.18
3 Discussion
The variation in the scores results in a truncated (one decimal place) spread in MOS-LQO of 0.2 depending on the output delay of the test signal alone. Even if the range of variation is the same in NB and WB case, the result patterns exhibit some difference. In WB the results are more widespread, while for NB it seems there is a more dominant value. It is not clear to the source what process inside POLQA could explain such behavior.

It could be argued that this variation is excessive for signals with no audible difference. As a comparison, and by no means implying better suitability, the same test made using the PESQ method [3] resulted in a constant MOS-LQO score independent of the introduced delay.

While some variation in scores is inevitable between different measures, especially when introducing other test variables and processing dimensions, the variations shown in this contribution should be kept in mind. This behavior should especially be taken into account when POLQA will be used to asses the effect of JBM delay adaptation on speech quality. Any future updates to 3GPP specs should ensure that the analysis accuracy is smaller than the deltas between different scenarios.
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