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Table I. Focus areas of selected papers

Project Focus Network OpenFlow
Compatibility

PHY Layer
Programmabil-
ity

Research Thrust

Yap et al. [2010] Campus WiFi Yes No Network Slicing
Yiakoumis et al. [2011] Home Networks Yes No Network Slicing
Suresh et al. [2012] Enterprise WLAN Yes No Mobility Management
Jin et al. [2013] Core Cellular No No Network Management
Gudipati et al. [2013] Cellular RAN No Yes Scalability and Re-

source Management
Dely et al. [2011] Mesh Networks Yes No Feasibility study
Luo et al. [2012] WSN Yes No Network Management
Chen and Krishna-
machari [2011]

WSN No No Throughput Maxi-
mization

Gnawali et al. [2006] WSN No No Simplified Application
Development

over a separate network of signaling links. SDN applies these ideas to packet switched
networks, adding features such as flow based routing.

The idea of exposing the resources at individual nodes in a network in an effort to
make it easier to introduce new network services, is a goal that current SDN efforts
share with the research on active networks. Active networking may be credited with
pioneering the notion of introducing programmable functions to the network to lower
the barrier to network innovation [Feamster et al. 2013]. Active networking focussed
on improving the data plane functionality of the network. Certain variants of active
networking, specifically the capsule model, mandated that new data plane functional-
ity be installed on network devices through code carried through data packets. Projects
such as PlanetLab [Chun et al. 2003] feature the separation of traffic to different ex-
ecution environments on the basis of packet headers. SDN efforts differed from active
networking by focussing on problems of immediate import to network administrators.
Moreover, a lot more attention has been given to increasing the programmability of the
control plane. These efforts together with commercial successes such as Nicira’s Net-
work Virtualization Platform [Nicira 2012] have led to significant industry attention
being given to SDN.

The application of these concepts in the context of wireless networks poses many
challenges. Consider a WLAN. Each access point (AP) has to make decisions on its
modulation format, power and channel based on SINR estimates. In this case, a fully
centralized network architecture imposes strict upper bounds on the latency between
the controller and the AP. The control decision should reach the AP before the channel
state information, from which the decision was derived, has become obsolete. Roughly,
the latency should be on the order of the coherence time of the channel. Thus in wire-
less networks, it is not always clear as to which point in the design space one should
operate.

In the following sections we review the major design attempts at bringing SDN con-
cepts to wireless networks. The designs are classified according to target networks,
for example, WLAN or cellular. A brief overview of the similarities and differences be-
tween these works can be seen in table I. These have been expanded upon in more
detail in the sections below.

2. WLAN
Much of the research in wireless SDN so far have focussed on IEEE 802.11 networks.
Perhaps this has to do with the fact that network devices are not as closely tied to
the architecture as it is in the case of cellular networks. However, with the ubiquity
of high definition video content, there is considerable interest on the part of cellular
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