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QUALITY OF EXPERIENCE IN MOBILE 

TELECOMMUNICATIONS 
 

Abstract: In order to enhance their business and the 

position in mobile telecommunications market, 

providers must continuously improve their service 

quality to promote customers’ satisfaction. Quality of 

Experience (QoE) is the main influencing factor for the 

evaluation of telecommunication services from the 

customers’ perspective. In this paper the analysis 
incorporates customer’s utility functions based on 

different dimensions of QoE in mobile 

telecommunications. We assign absolute and relative 

qualitative and quantitative values to each QoE 

dimension. Further analysis includes assigning 

weighting factors to each QoE dimension.  

Keywords: Quality of Experience, Quality of Service, 

Mobile telecommunications services. 

 

1. INTRODUCTION  
 

 Due to changes concept of quality in 
telecommunications has been experienced 

recently, service providers (SPs) have 

realized need to consider not only 

technical aspects of quality but also users’ 

expectations and experiences regarding a 

particular service. 

Customers’ satisfaction analysis 

should rely on service utility which is 

determined by network performance as 

well as service quality, service availability, 

and customer care. User’s expectations 
directly depend on the user’s future service 

expectation through a recurrent process, 

based on past expectations and current 

perceived utility. 

Customers’ requirements and 

perceived quality from their perspective 

are covered by the term Quality of 

Experience (QoE). Many factors affect 

QoE such as application specific features, 

users’ profiles, applied pricing strategies, 

environmental, psychological and 

sociological aspects. 
 QoE model should be created with 

purpose to provide the essential feedback 

for informed adjustments to SP’s QoS 

management strategy. 

The rest of the paper is organized in 
the following way. In Section 2 

interdependence between Quality of 

Service (QoS) and QoE concepts are 

discussed. In Section 3 complex relation 

between QoS and QoE in case of mobile 

telecommunication services is considered. 

In order to determine a frame for 

customer’s satisfaction considerations we 

discuss two different strategies in Section 

4. Conclusions are given in Section 5. 

 

 

2. INTERDEPENDENCE 

BETWEEN QOS AND QOE 
 

QoS covers service features and 

performances that determine a service 

customer’s satisfaction [1]. Although it is 
mainly technical issue, it is evident that 

QoS can not be considered separately from 

the customer’s point of view. In general 

QoS model, QoS perceived by the 

customer is included too [2].  

In Figure 1 one possible deployment 

methodology of QoS model is shown. It 
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relies on relationships between the four 

viewpoints of QoS (given in [2]): QoS 

offered by provider, QoS achieved by 

provider, customer’s QoS requirements 

and QoS perceived by customer. The 

customers’ QoS requirements have to be 

defined based on the users’ expectations. 
Customers’ QoS requirements determine 

QoS objectives and have a great influence 

on identification QoS criteria and 

parameters. Finally, QoS criteria and 

parameters are input for satisfaction 

model, i.e. Customer SATisfaction 

(CSAT) model which is responsible for 

estimation the QoS perceived and user 

satisfaction. 
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Figure 1 - QoS model in relation to 

customer’s requirements and perception 

[3] 

 

In ITU-T Recommendation E.802 [4] 

the basic approach to identify QoS criteria 

is given. The core of this approach implies 

that: 

 QoS criteria and parameters 
should be considered on a 

service-by-service basis. 

 QoS criteria should be specified 

on an end-to-end basis (i.e., user 

terminal to user terminal). They 

also should be specified in terms 

understandable to customers. 

 Different segments of customer 

population may result in a various 

range of priorities for the 

performance parameters. 

 The QoS profile of a customer 
segment may be time-dependent, 

and the service provider must take 

into account the customer’s 

changing requirements. 

According to these principles, the 

basic structure of the QoS model refers to 

different services and to different types of 

users for each service. 
QoS criteria gather several aspects of 

service quality: technical aspects of the 

network (e.g. delay, jitter), availability 

(e.g., percentage of time service is 

available), service content (e.g. usability, 

flexibility, security conditions of the 

service) and service management which 

covers customer care (e.g., service support, 

troubleshooting etc.). These QoS aspects 

have significant impact on users’ 

satisfaction, i.e. QoE. 

QoE is influenced by all elements of 
the system involved in the end to end 

service, including: network equipment, 

codecs, techniques, protocols, terminals, 

etc. However, consideration of QoS does 

not guarantee acceptable QoE for 

individual applications or user sessions. 

Requirements from the users’ 

perspective depend on a particular service 

but are independent of the applied 

networking technology. Therefore, they 

should be defined in a way meaningful to 
them. QoE concept provides the basis for 

the process of determination customers’ 

requirements. 

QoE is basically subjective category. 

It is driven by user actions and subjective 

opinions. QoE, also referred to as 

“perceptual QoS”, is defined as “a measure 

of the overall acceptability of an 

application or service, as perceived 

subjectively by the end-user” [1]. 

 
 

3. QOS AND QOE OF MOBILE 

TELECOMMUNICATION 

SERVICES 
 
For defining QoS offered by mobile 

service provider the following parameters 

are distinguished: available bandwidth, 
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delay, service availability (percentage of 

time service is available) and response 

time for service support enquiries to 

measure QoS support. Maximum and 

minimum values for the defined 

parameters must be set in compliance with 

regulatory body specifications. 
The implementation of a QoS 

management strategy affects the degree of 

user’s satisfaction with the service. 

When defining user’s utility function 

it is very important to observe user’s 

requirements for the service and his 

perceived utility. 

Users’ requirements for mobile 

service are most related to network 

coverage, availability, service support and 

price. All these parameters should be 

incorporated in user’s utility function. 
Service utility is computed based on 

overall parameter measurements that 

match certain QoS criteria set. These 

measurement values have to be previously 

defined according to user expectation 

preferences for a particular service 

function. The survey platform collects 

these preferences along with their 

requirements and data mining techniques 

are applied to the acquired data to extract 

meaningful information with high 
correlation coefficients. 

The final perceived utility of a service 

is estimated in terms of the overall service 

utility of all of the parameters relevant to 

the service. Perceived utility is also 

weighted according to users’ preferences 

for different sets of QoS criteria. Perceived 

utility, together with user expectation, can 

be used in CSAT model (Figure 2). In this 

model perceived utility is influenced by 

network QoS, network availability, service 
content security conditions and customer 

care. The important parts of the model are 

market segmentation based on customer 

behaviour, as well as market growth and 

service provider profitability. User’s 

expectation is a variable category and must 

be updated regularly. 

Total satisfaction of the customer 

means that the user, provider, and 

regulator viewpoints are converging. If the 

customer is not satisfied, some quality 

problem is present. Hence, a new iterative 

analysis must be done to identify 

corrective actions. On this basis, the 

perceived utility for mobile service 
analysis can be formulated. 
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Figure 2 - CSAT model 
 

 

4. STRATEGIES FOR 

IMPLEMENTATION CSAT 

MODEL IN MOBILE 

TELECOMMUNICATIONS 
 

In order to evaluate customers’ 

satisfaction with a particular mobile 

service, the most important dimensions of 

QoE have to be identified. For that purpose 

studies of customers’ behavior based on a 

combination of qualitative and quantitative 

methods need to be conducted. 

 Insight into the user’s expectations 

and perception is the starting point in the 

QoE evaluating process. However, 
customers’ involvement should be 

maximally simplified. Therefore there is a 

need for simple and sustainable QoE 
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measurement, which can be applied to any 

type of mobile telecommunication 

services. 

We define four QoE dimensions of 

customer’s satisfaction with mobile 

service: 

 Network coverage (Qnc) 

 Service availability (Qa) 

 QoS support (Qs) 

 Price (Qp) 

Next we consider two strategies for 

defining customer’s satisfaction. 

 

4.1 MOS based strategy 

One of the most frequently used 

measure of QoE is Mean Opinion Scores 

(MOS), defined as “the mean of the values 

on a predefined scale that subjects assign 
to their opinion of the performance of the 

telephone transmission system used either 

for conversation or for listening to spoken 

material”. There are absolute and relative 

indicators of QoE. The value of MOS is 

usually estimated based on particular 

telecommunication network [5]. 

The strategy based on MOS relies on 

absolute and relative QoE indicators. In 

this strategy user’s satisfaction is defined 

as a difference between user perception 

and expectations. 
 This strategy includes examination 

the extent to which service meets users’ 

requirements. This can be interpreted 

through absolute QoE indicators. With the 

aim of identifying differences between 

expected and actual experiences with a 

particular mobile service, comparison of 

users’ expectations and their perception 

has to be conducted. This can be 

interpreted through relative QoE 

indicators. 
In absolute QoE indicators, the results 

can be displayed in five-point scale, i.e. a 

scale of 1 to 5, indicating bad, poor, fair, 

good and excellent quality, respectively.  

A relative scale must take into account 

comparative indicators and this scale 

usually includes positive and negative 

values. Scales may be based on different 

categories depending on a purpose. 

Relative QoE indicators can also be 

interpreted in a scale with five levels 

where MOS takes values of -2 to 2, 

indicating worse, slightly worse, about the 

same, slightly better and much better 

quality, respectively. 
These absolute and relative QoE 

indicators can be associated with each of 

the previously defined QoE dimensions. 

 

4.2 Strategy based on the perceived 

utility function 

This strategy implies defining 

perceived utility function and 

disconfirmation function as well as 

assigning weighting factors that reflect a 

user preference between defined QoE 

dimensions. These weighting factors are:  
a, b, c and d for network coverage, service 

availability, QoS support and price, 

respectively. 

The perceived utility PUi for a user i 

can be calculated as: 

PUi = aQnc + bQa + cQs + dQp 

where a + b + c + d = 1 

Further we can define different 

functions of each QoE dimension for a 

particular mobile service or a bundle of 

services. Also QoE dimensions can be 
defined in dependence with different types 

of users, i.e. elastic / inelastic users, (not) 

willing to risk users etc. 

Customer’s satisfaction Γi is evaluated 

as a function of perceived utility (i.e. 

perception function, f1) and 

disconfirmation, f2: 

Γi= f1(PUi) + f2(PUi – EUi). 

In the CSAT model functions f1 and f2 

must control the effects of customers’ 

tolerance and other contextual factors. 
Users’ utility function is the basis for 

defining demand for mobile 

telecommunication services. Many 

different approaches are developed for 

determining demand function in mobile 

telecommunication networks [6, 7, 8, 9, 

10]. Most of them incorporate users’ utility 

function within the demand for a particular 
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mobile service. Some examples of demand 

functions are given in Table 1. 

 

Table 1 - Demand functions for different 

mobile services 

Demand function Interpretation 

1
m nkU pD e   [6] 

U – users’ 
utility, 
p – price, 
k, m, n – 
model 
parameters 

 maxqD U q pq   [7] 

U – users’ 

utility, 
p – price, 
q – quality 
level 

  maxrD N U r pr   

[8] 

N – network 
utility, 
U – users’ 

utility, 
r – bandwidth, 
p – price 

 1p p
D e

 


2
0  [9] 

p0 – previous 
price, 
p – new price 

  ApBD /  [10] 

A, B – 

parameters of 
auction model, 
p – price 

 

From Table 1 it can be observed that 

demands for all mobile services strongly 

depend on their price while some of them 

are defined through users’ utility. It should 

be noted that users’ utility function can be 
determined variously for different mobile 

services and different types of users. The 

last two demand functions (in Table 1) do 

not depend directly on users’ utility. These 

functions are primarly related to price 

changes. So there is variety of possible 

formulations utility and demand functions. 

Furthermore, customers update their 

future expectation based on present 

expectation and perception. Thus, regular 

auditing of the quality model is necessary 

in order to adapt the quality objectives to 

changes in user perception and 

expectation. Technical advances may also 
change user expectations, so an iterative 

process is required to verify the suitability 

of the model. 

 

 

5. CONCLUSION 
 

QoS is tightly related to QoE. This is 

supported by the fact that QoS 
requirements, covered by QoE, determine 

QoS objectives and have a great influence 

on identification QoS criteria and 

parameters. Furthermore, customers’ 

satisfaction model is based on QoS criteria 

and parameters. 

In this paper we have defined key QoE 

dimensions of customer’s satisfaction with 

mobile service. We have also considered 

two strategies for defining customer’s 

satisfaction. In both strategies the user’s 

satisfaction is evaluated as a difference 
between user’s perception and 

expectations. In the first strategy, we have 

considered in this paper, it is defined 

through the mean opinion score, i.e. 

absolute and relative QoE indicators. In the 

second proposed strategy user’s 

satisfaction is evaluated as a function of 

perceived utility and disconfirmation. 

Further research may include defining 

different functions of each QoE dimension 

for a particular mobile service or a bundle 
of service and for different types of users. 
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