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The analysis of the impact of the wireless channel quality on the quality of experience
(QoE) through statistical analysis
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ABSTRACT

As internet services are being provided through a wireless access, the importance of quality of experience (QoE) is stressed that
is defined as the quality that indicates user’s actual feeling when a service is provided. Unlike quality of service (QoS) that can
be expressed as a numerical value, it is difficult to represent QoE in an objective way. If an internet service is serviced over a
wireless channel, its QoE can be affected by a number of factors such as fading, mobility and so on. This paper, therefore,
attempts to specify the relationship between QoE and QoS by conducting practical measurements for the voice service through 3G
high speed packet access (HSPA) access network. Analysing the measured results, it has been shown that received signal strength
indicator (RSSI) has a great influence on mean opinion score (MOS) through transmission delay.
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Table 1. Quality metrics for measurement
Quality metric
RSSI
(Received Signal Strength Indicator)
Wireless Tx Power (Transmission Power)
Metric Ec/lo
(Energy per Chip over the Interface
Noise)
Netwqu Bandwidth, Delay, Jitter, Packet loss ratio

Metric

VolP -

Metric R value, MOS (Mean Opinion Score)
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Table 2. Summary of the measured results

HSPA G.711 G.729

Max. -65.00 -65.00

RSS! (dBm) Min. -56.00 -55.00

Avg. -58.87 -538.81

Max. -1.00 -4.00

Tx Power (dB) Min. -20.00 -21.00

Avg. -10.23 -10.08

Max. -3.00 -2.00

Ec/lo (dB) Min. -9.00 -8.00

Avg. -4.65 -4.62

Average bandwidth Uplink 077 g7
(Mbps)
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Delay -
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(msec)
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Min. 12.00 14.01
(msec)
Avg. 22.86 22.51
Max. 436 402
MOS Min 432 3.96
Avg 434 4.00
ZH4L 9% o)% e wERoz PR
ol dwgx mulels 1 99 te £ AAE
AHgehs 2vtEES] A4S obd Active X W9
4 24 2zEg ol AAY} BT olegol 3
7] wEolnt. olgt Bt FF FrHd ng
o] o]Fo] A oo},
44 AWl A A 34 st Edye 4 <
Eluls} HSPA WEQIAE F3lo] o)F whae] %2

3 EE RE 2 A

il Sl

LR

Zhed 7P E3 Fdel 2

6dkbps®] G.7117% §4&Eo] Eof 2HE Eou} QI
uAsls

G7129¢] F 7HA
%ol dolezt o

S
—

S
-

1,00071 ¢

o] G711

o

o=
[ 1

i3
::_I‘
to

of o

Hl

Table 3. Correlation between the metrics
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A G.711 G.729
ST MOS | R-value | Delay Jitter MOS | R-value | Delay Jitter
HSPA RSSI -0.13198 | -0.11619 | 0.96482 | -0.00526 | 0.17198 | 0.07679 | -0.07715 | 0.09684
Wireless Ec/lo 0.01696 | 0.02833 | -0.03020 | -0.00166 | 0.17198 | 0.08942 | -0.08978 | 0.06999
Metric TxPower || 0.03327 | 0.01746 | -0.01711 | -0.03649 | -0.03721 | -0.04706 | 0.04651 | -0.04870
MOS 0.96482 | -0.96316 | -0.16528
R-value -0.99690 | -0.17679
G.711
Delay 0.17198
Jitter
MOS 0.92518 | -0.92499 | 0.26108
R-value -0.99997 | 0.27027
G.729
Delay -0.27085
Jitter
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