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n pursuit of new revenue opportunities and improving
market competitiveness, network service providers are
offering new value-added services, such as voice over

IP (VoIP), video on demand (VoD), IPTV, and so on.
With the increased competition, improving the quality of
the offered services as perceived by the users, commonly
referred to as the quality of experience (QoE), becomes very
important as well as a significant challenge to the service
providers with a goal to minimize the customer churn yet
maintaining their competitive edge. The International
Telecommunication Union (ITU) defines QoE as the over-
all acceptability of an application or service, as perceived
subjectively by the end users. It is a measurement of how
well a service offering satisfies the end user’s expectations
about the service and includes the complete end-to-end
system effects (client, terminal, network, services infras-
tructure, etc.). QoE is also a consequence of a user’s inter-
nal state (e.g., predispositions, expectations, needs,
motivation, mood), the characteristics of the designed sys-
tem (e.g., complexity, purpose, usability, functionality, rele-
vance) and the context (or environment) within which the
service is experienced (e.g., organizational/social setting,
meaningfulness of the activity, voluntariness of use). Devel-
oping tools and techniques for accurately measuring, mod-
eling, and improving QoE in complex end-to-end
networking infrastructures has become the focus of many
industry R&D initiatives. Several QoE aspects are also
addressed by all important standardization bodies and
industry fora. At the same time, despite the considerable
foundational progress already made, engineering QoE
remains a continuing challenge and topic of ongoing
research, thus attracting significant interest from academia
and industry.

This timely special issue brings together cutting edge
research work that addresses the challenging and important
area of improving QoE for existing and future network ser-
vices. Within this context, topics of importance include
end-to-end QoE assessment and performance improve-
ment strategies for network services (e.g., IPTV, VoIP,
VoD, Internet), modeling of user satisfaction and tolerance
to quality degradation, testbed studies of QoE for net-

worked applications, the impact of user mobility on QoE,
the impact of radio and network resource utilization and
management on QoE, the impact of billing and pricing on
QoE, the impact of regulatory issues on QoE, and so on.

In response to the call for papers, 42 submissions were
received. The submissions underwent a rigorous review
process, following which six outstanding articles were
selected for publication in this special issue. Four articles
are in the broad area of QoE measurement and assess-
ment, while two articles highlight the QoE aspects of spe-
cific services (IPTV and VoIP). We expect the articles to
stimulate new ideas in the research community, in addition
to providing readers with relevant information and tech-
niques on the main QoE issues of network services.

The first article is by Peter Brooks and Bjørn Hestnes,
and is titled “Being Objective and Quantitative about User
Measures of Quality of Experience.” It focuses on develop-
ing the concept of QoE, emphasizing the requirements of
its measurement and communication that is suitable for use
in the industry. The authors present an explanation of a
structured approach to defining and measuring QoE in
relation to the quality of service (QoS). The developed
QoE measurement includes objective parameters of user
performance, thus providing higher validity. The authors
argue that global QoE measurements should be possible
that would allow industry professionals to compare various
services, products, and QoS levels. A structured approach
shows QoE to have four essential attributes: the communi-
cation situation, service prescription, technical parameters,
and user experience.

The article titled “On the Use of RTP for Monitoring
and Fault Isolation in IPTV” by Ali C. Begen, Colin
Perkins, and Jörg Ott focuses on improving the user per-
ception of a particular group of applications such as IPTV.
The use of a network-wide monitoring system that would
report on impairments is emphasized as an aid to providers
to keep their customers satisfied. The authors describe how
the monitoring and reporting features offered by Real-
Time Transport Protocol (RTP) with RTP Control Proto-
col (RTCP) feedback can be used in the network to
enhance the IPTV subscriber QoE.
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In the article “Application of HoQ Framework to
Improving QoE of Broadband Internet Services,” Dohoon
Kim presents an integrated model of the House of Quality
(HoQ) and analytic hierarchy process (AHP) for quality of
network services improvement. The use of HoQ is present-
ed as a tool to measure a user’s QoE related to network
performance. The proposed HoQ framework consists of
four basic parts: service attributes (SAs), SA relative
importance, engineering characteristics (ECs), and rela-
tionship matrix. As a part of this framework, a case study
for improving QoE of broadband Internet access services is
also discussed.

Kuan-Ta Chen, Chi-Jui Chang, Chen-Chi Wu, Yu-Chun
Chang, and Chin-Laung Lei, in the article “Quadrant of
Euphoria: A Crowdsourcing Platform for QoE Assess-
ment,” present what is called the Quadrant of Euphoria, a
user-friendly Web-based platform facilitating QoE assess-
ments in network and multimedia studies. This platform is
said to be low cost and represents participant diversity,
which provides meaningful and interpretable QoE scores.
Subject consistency assurance and a burdenless experiment
process are other features of the platform. Following the
design of the platform and experimentation process, two
network-related case studies (Effect of Packet Loss on
VoIP Quality and Comparison of IPTV Loss Concealment
Schemes) and crowdsourcing evaluations are presented.

The article “A Generic Quantitative Relationship
between Quality of Experience and Quality of Service” by
Markus Fiedler, Tobias Hossfeld, and Phuoc Tran-Gia pro-
poses a generic formula in which QoE and QoS parameters
are connected through an exponential relationship, called
the IQX hypothesis. The formula relates changes of QoE
with respect to QoS to the current level of QoE. This arti-
cle quantifies QoS into an exponential formula which is
validated using three case studies that address different
QoE parameters: voice quality, user reactions to download
times, and throughput limitations. The proposed exponen-
tial relationship between QoE and QoS provides better
estimates than the original logarithmic approximations.

Finally, the article “Can Skype Be More Satisfying? A
QoE-Centric Study of the FEC Mechanism in the Internet-
Scale VoIP System” by Te-Yuan Huang, Po-Jung Wang,
Kuan-Ta Chen, and Polly Huang examines the forward
error correction (FEC) mechanism of one of the most pop-
ular VoIP applications, Skype. The article presents a QoE
analysis of the FEC mechanism where the optimal redun-
dancy ratio under different network and codec settings are
explored by means of emulation. The redundancy ratio
with the desired mean opinion score is considered as the
optimal redundancy ratio. The authors conclude that Skype
can be more satisfactory to users by using a more sophisti-
cated redundancy control algorithm.

In closing, we would like to thank all those who have
made this Special Issue possible: the colleagues who spread
the word around advertising the Call for Papers and
attracting attention, the many authors who submitted
papers to our special issue, the team of reviewers whose
thorough reviews helped us in selecting and further
improving the outstanding articles that appear in our Spe-
cial Issue, the Editor-in-Chief Tom Chen (as well as mem-
bers of the editorial board) for invaluable help and for

hosting this special issue, and ComSoc’s editorial staff who
produced the final material. We hope that all the efforts
undertaken meet the readers’ expectations, for whom this
Special Issue on Improving Quality of Experience for Net-
work Services has been prepared.
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