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Abstract: This paper proposes a utility-based scheduling framework for
efficient differentiation of users’ Quality-of-Service (QoS) in a broadband
wireless access system involving heterogeneous mixed traffic flows. The
utility-based scheduling framework, called Maximum QoS Satisfaction
(MQS), is based on three novel Radio Resource Allocation (RRA)
techniques; delay-based scheduling policy for Real-Time (RT), minimumrate-based scheduling policy for Non-Real-Time (NRT) and a throughputbased scheduling policy for Best-Effort (BE) services. Simulation study
shows that MQS achieves superior performances in terms of average
system throughput and user satisfaction both in single and heterogeneous
mixed traffic scenarios, when compared to some existing ones.
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Introduction
Broadband Wireless Access Systems (BWASs)
have experienced incredible development in recent
decades. Some of the popular networks in this
category include the High-Speed Downlink Packet
Access (HSDPA) (Forkel et al., 2005), Worldwide
Interoperability for Microwave Access (WiMAX)
(IEEE Computer Society and Society, 2005) and
Long-Term Evolution (LTE) (Dahlman et al., 2007)
which are all based on Third Generation (3G) and
Fourth Generation (4G) technologies.
Although these 3G and 4G technologies are attractive
and efficient, they present some challenging issues; one,
the wireless channel is characterized by fast-fading due
to user mobility, two it must support a wide range of
multimedia applications with diverse Quality of Service
(QoS) requirements. To overcome the issue of channel
fading, orthogonal frequency division multiplexing
(OFDM) and orthogonal frequency division multiple
access (OFDMA) have been adopted by network
standards as the physical layer technology of choice
(Rodrigues and Casadevall, 2009).
The need for supporting various traffics in end-to-end
transmission makes it inevitable for networks to guarantee
the satisfactory provision of the quality of services in
wireless links. In resource allocation problems, it is widely

accepted that the higher the data arrival rate of a traffic
flow, invariably the higher is its average throughput. But
in a mixture of diverse traffics, the amount of sharable
resources that the users get depends not only on their data
arrival rates but also on their QoS constraints. However,
when arrival rates are same or slightly different the traffic
with the higher priority QoS requirement must be satisfied
more. Therefore, a heterogeneous traffic scheduling
algorithm must consider the specific QoS requirement of
each application in allocating the common network
resources. In this study, we propose a Maximum QoS
Satisfaction (MQS) utility-based scheduling to allocate
common network resources to a mixture of RT and NRT
data traffics simultaneously. To achieve this, we designed
MQS comprising of three different novel utility functions:
a sigmoidal-type utility function for RT, and a diminishing
marginal utility function for NRT and BE traffic flows.
Each utility function incorporates an appropriate QoS
metric (e.g., delay, throughput...) and QoS requirement
(e.g., maximum delay, minimum throughput…) in order
to ensure each user’s QoS satisfaction. The rest of this
paper is organized as follows. In section 2, we present
some related works. In section 3 the system model and
assumptions are discussed. Section 4 proposes a novel
scheduling framework based on sigmoid-type utility
functions. In section 5, we present the system
performances such as average system throughput and user
satisfaction. In section 6, we summarize our work.
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