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AbstrAct

Connecting a massive number of sensors and 
actuators with energy and transmission constraints 
is only possible by providing a reliable connection 
despite the increase in data traffic due to the Inter-
net of Things, and by guaranteeing a maximum 
end-to-end delay for applications with real-time 
constraints. Next generation network architec-
tures need to satisfy these two requirements while 
connecting IoT sources producing data at mas-
sive scales to cloud resources that provide the 
capability to process and store this data. For this 
reason, realization of IoT in next generation cel-
lular networks faces the problem of delivering 
cloud services over the network to things that 
are placed anywhere. In this study, we explain 
how the technologies envisioned for next gen-
eration networks can respond to the challenge 
of realizing IoT over a use case prepared for the 
IoT smart home platform called IOLITE. We start 
by discussing capacity requirements and focus 
on network densification as a promising solution 
method. The challenges of network densification 
can be overcome by integrating the technological 
enablers such as SDN, C-RAN, SON, and mobile 
edge computing. For this reason, we provide a 
thorough survey on the state of the art in integrat-
ing these enablers for a flexible network architec-
ture at all network segments. Finally, we discuss 
how the needs of the IOLITE community use case 
scenario can be satisfied by implementing a ser-
vice-centric abstraction layer on top of a flexible 
infrastructure for beyond 5G IoT applications.

IntroductIon
Internet of Things (IoT) concepts offer lots of ser-
vices that can be used in various domains such 
as smart city, smart grid, and smart home. Even 
though IoT concepts have long existed in the lit-
erature, it is time to give more attention to these 
concepts as we are on the verge of a transfor-
mation by IoT in our lifestyles from the routine 
experience within the world we know into an 
environment where smart interaction with millions 
of devices is made possible by novel platforms.

Smart home is an IoT application concept that 
is going to provide massive data ranging from 
home sensors such as smart meters, temperature 
sensors, and light controllers to security cameras 
and multimedia services. Currently, the sensory 
data from most of these devices are processed 
locally and do not pose communication-releated 
challenges. However, we believe that the read-

ers are no longer strangers to terms including 
virtual reality, augmented reality, tactile Internet, 
real-time pattern recognition, semantic recom-
mendations, and many more. One common fact 
among all these applications is remote process-
ing‚ that is, the sensory data must be processed 
in a computation-rich remote location (e.g., vir-
tualized servers in remote clouds), and the out-
come must be made available to the user. Here, 
the main challenge lies not in remote processing 
but in timely availability of the results to the users. 
This requires a communication network that guar-
antees near-real-time transportation of the data 
over the network stretch between the sensors and 
their remote computation servers [1]. In order to 
follow the crux of this article in a better way, we 
discuss an IoT initiative of DAI-Labor, IOLITE.1

The basic idea of IOLITE is to realize the vision 
of a smart home. This platform enables the inter-
connection of various sensors in a future home. It 
implements the philosophy of one platform con-
necting all devices by extensive development of 
a universal platform that supports a broad range 
of protocols. IOLITE enables the design of appli-
cations for a variety of use cases and allows these 
applications to manage all devices in the smart 
home environment. The big picture of IOLITE’s 
vision is depicted in Fig. 1. In the following, we 
detail smart kitchen application of IOLITE to 
explain the network requirements of IoT use cases.

The current IOLITE version does not create a 
great challenge to networks. However, let us take 
IOLITE to a new level — the IOLITE community, 
which is also DAI-Labor’s vision for its evolution. 
For instance, IOLITE-enabled apartments in a soci-
ety will generate the demand for similar video 
contents in similar time slots, and this will most 
likely stress out the network infrastructure. In addi-
tion, an increasing number of smart home devic-
es have to be able to share data with each other 
and their users within the community. The IoT 
traffic demands of the projected IOLITE commu-
nity motivates implementation of novel capacity 
enhancement techniques inside the region where 
the community lives. In the next section, we dis-
cuss network densification to meet the capacity 
demands in a region. We also briefly discuss inter-
ference, mobility, and energy efficiency challeng-
es of network densification.

In order to make the best use of capacity 
enhancement, we believe that the future network 
paradigm should enable concepts like demand 
attentiveness (i.e., estimating the content demands 
on temporal and spatial domains) and a soft-
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ware-defined networking (SDN)-based architecture 
for dynamic topology reconfiguration. Further-
more, bringing not only capacity resources, but 
also storage and processing resources to the liv-
ing environment of the community can meet local 
content sharing challenges. Mobile edge comput-
ing (MEC) is a promising technology to provide 
local storage and processing at the edge of the 
network with low latency, and local network man-
agement can provide efficient local content sharing 
with SON functionalities. The motivation behind 
using these technological enablers is explained in 
more detail later, while the “IOLITE smart kitch-
en” application, a content sharing example for tge 
IOLITE community, is presented after that.

The timeline for the fifth generation (5G), as 
provided in [2], introduces the term “beyond 
5G” for the network development period after 
2020. The technological enablers of next gener-
ation wireless networks such as SDN, self-orga-
nizing networking (SON), the cloud radio access 
network (C-RAN), and MEC are also likely to be 
reshaped in order to enable an IoT framework 
with ubiquitous communication between massive 
sensor deployments. Information-centric network-
ing (ICN) is likely to introduce a prominent archi-
tectural change as beyond 5G envisions building 
a content-specific topology instead of an IP-based 
topology. We present the idea of dynamically 
forming an overlay network to move the content 
to the edge in an ICN-based environment for 
beyond 5G networks. The article is finalized with 
a discussion and concluding remarks.

cApAcIty chAllenGes of 
next GenerAtIon networks

The massive growth of the number of connect-
ed devices, the amount of data produced with 
IoT, and the diversity of IoT use cases bring a 
prominent challenge to next generation wireless 
networks. In these networks, the capacity of a 
coverage area must significantly increase in order 
to handle the massive amount of data produced 
by IoT services. The capacity can be increased by 

utilizing more spectrum bands, by deploying new 
technologies to increase the spectral efficiency 
(bits per second per Hertz rate), by increasing 
the number of access nodes in the coverage area 
[3], or by using device-to-device communication 
techniques [4]. Utilizing more spectrum bands for 
cellular networks is possible either via deploying 
unused spectrum bands such as milimeter wave 
or by exploiting the spectrum bands underuti-
lized by other technologies, such as TV bands. 
New modulation and multiplexing techniques can 
increase the spectral efficiency in spectrum bands. 
However, Rysavy [3] argues that network capacity 
enhancement with increasing spectral efficien-
cy will be limited as spectral efficiency is close to 
theoretical bounds, and forming dense small cell 
deployments can enhance capacity well beyond 
other techniques. The use of milimeter-wave fre-
quency bands in cellular networks also requires 
careful dense small cell planning as non-line-of-
sight attenuation, rain attenuation, and oxygen 
absorption allow transmissions only when radio 
node coverage radius is below 200 m [5].

The network densification definition given by 
Bhushan et al. [4] includes both spectral densifi-
cation by use of new spectrum bands and spatial 
densification with dense cellular node deploy-
ments. This network densification definition covers 
all the above-mentioned capacity enhancement 
methods, which are greatly required for realizing 
the massive data traffic of IoT. For this reason, the 
network densification concept cannot be left out 
of next generation 5G network architectures and 
the challenge of cloud–IoT integration. 

Despite its necessity for 5G, network densifica-
tion also creates new challenges for network man-
agement. The increasing number of small cells is 
likely to lead to more interference, as the distance 
between the channels using the same frequency 
decreases. As cell coverage areas get smaller, the 
number of cell edges, the areas that are more vul-
nerable to interference, is also going to increase. 
Furthermore, irregularly positioned small cells 
(e.g., privately owned small cells) or device-to-de-
vice communications using the same frequency 
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Figure 1. IOLITE smart home environment.
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bands as dense cellular networks can be a source 
of interference. Handover requirements of dense 
networks are also more challenging as the num-
ber of mobile users to manage will substantially 
increase, and the smaller coverage area of small 
cells are likely to cause more handovers. Expansion 
of network nodes is going to increase energy con-
sumption in cellular networks; therefore, energy 
efficiency has to be taken into consideration. Based 
on these facts, it can be concluded that integrating 
the solution methods offered by different techno-
logical eablers such as SDN, SON, C-RAN, and 
MEC plays a central role in reaching the capacity 
and performance objectives of dense networks. 
Figure 2 provides a list of network densification 
challenges and the solution methods offered by 5G 
technological enablers, and in the next section we 
explain how these enablers can play their roles in 
creating a flexible wireless architecture.

technoloGIcAl enAblers of 
next GenerAtIon networks

softwAre defIned networkInG

Next generation cellular networks need to deal 
with a massive number of small cells and a mas-
sive amount of data traffic. In addition, expansion 
of backhaul traffic and hard-to-reach locations of 
small cells make dense network backhauling a 
complicated problem. Efficient management of 
such issues cannot easily be taken care of with 
traditional network architectures, as coupling of 
data and control planes in current network archi-
tectures makes it almost impossible to reconfigure 
the network to enforce new policies. Lack of time-
ly reconfiguration in current networks is highly 
likely to cause quality of service (QoS) problems 
for IoT applications when frequent changes occur 
in network topology.

The SDN concept addresses the ossification 
problem of current networks by decoupling the 

data plane from the control plane [7], where data 
plane becomes simple forwarding hardware and 
the control plane has decision making ability. SDN 
has a layered architecture, with a controller layer 
placed between the application layer above and 
the device layer below. The application layer on 
top involves application logic. The SDN controller 
resides in the controller layer and communicates 
with programmable services of the application 
layer via the northbound interface, whereas the 
communication with the SDN-enabled switches 
in the device layer is handled by the southbound 
interface. SDN architecture has programmable cen-
tralized controllers, meaning that the network rules 
and instructions can be reconfigured to respond to 
increasing connectivity demands and fluctuations 
in network topology. The programmability of SDN 
provides the much needed agility to deploy new 
protocols or services on demand. However, a very 
commonly known challenge is SDN’s scalability 
due to its characteristic of a logically centralized 
controller. Despite the great amount of research 
effort on SDN, this challenge is still not addressed 
thoroughly, especially in the control plane.

flexIble network ArchItecture wIth sdn And c-rAn
SDN has the potential to revolutionize fron-
thaul, backhaul, and core network designs of 
next generation wireless architecture, and can 
play an enabler role in RAN architecture for 5G. 
Technological advances such as C-RAN make an 
easier and energy-efficient cellular RAN design 
possible for massive small cell deployments [8]. 
The deployment of small cells with C-RAN archi-
tecture reduces signaling when many small cells 
are supported by a single baseband unit (BBU) 
pool. In this section, we provide some proposals 
from the literature that can play an enabler role 
in obtaining a flexible network architecture with 
SDNized fronthaul, backhaul, and core parts.

Heterogeneous C-RAN (H-CRAN), an archi-

Figure 2. Network densification challenges and solutions provided by 5G enablers.
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tecture that integrates C-RANs into convention-
al macrocell networks, is proposed in [6] and 
depicted in Fig. 3. The BBU pool in H-CRANs 
is connected both with small cell base stations 
(BSs) and macrocell BSs to make use of central-
ized cloud-computing-based resource manage-
ment and cooperative processing techniques. 
A user-centric remote radio head (RRH)/mac-
rocell BS clustering mechanism is implemented 
in H-CRAN for ultra-dense small cell hotspots. A 
cluster is dynamically optimized with an RRH/
macrocell BS association strategy that adjusts 
the cluster size to balance fronthaul overhead 
and cooperative gains. High-mobility user equip-
ments (UEs) are associated with macrocell BSs, 
and low-mobility UEs are connected to RRHs to 
decrease handover failures.

It is stated in [6] that multiple RRHs connected 
to one BBU pool in H-CRANs could offer much bet-
ter performance. A programmable SDN fronthaul 
design for C-RAN is introduced by Arslan et al. [9] 
to connect multiple RRHs to one BBU pool. The 
RAN architecture proposed in this study is based 
on C-RAN and controlled by SON algorithms that 
are enhanced by SDN concepts. Software defined 
fronthaul brings flexible one-to-many mappings 
between the RRHs and BBUs, which reduces the 
required number of BBUs when compared to 
one-to-one RRH-BBU mapping.

An SDN backhaul resource manager (BRM) 
for small cell backhaul traffic is presented in [10]. 
BRM dedicates some amount of capacity to each 
small cell beforehand, and implements a dynamic 
request and provisioning system for cases in which 
the dedicated capacity is exceeded. Furthermore, 
the dynamic path management between small cells 
and gateways in BRM improves the optimal usage 
of the backhaul links. By using the global backhaul 
topology information (i.e., link capacity and current 
traffic loads), SDN controllers can easily generate 
paths between small cells and gateways.

Traditional evolved packet core (EPC) architec-
ture lacks flexibility as using programmable interfac-
es on separate EPC hardware components is not 
possible. In [11], a software defined mobile network 

architecture called MobileFlow is proposed to solve 
the flexibility problem by decoupling mobile net-
work control from all data plane elements. Mobile-
Flow has a logically centralized network view and 
a network abstraction block with topology auto-dis-
covery and resource view, resource monitoring, and 
resource virtualization features. These features are 
agnostic to underlying forwarding elements. The 
northbound interface of a MobileFlow controller 
can be used for applications managing user traffic 
by creating a virtual EPC topology. Northbound 
applications on top of MobileFlow function as EPC 
elements (mobility management entity [MME], serv-
ing gateway [S-GW], etc.), and these elements are 
able to communicate with other legacy EPC ele-
ments in the network.

self orGAnIzInG networks

As the number of elements rapidly grows in IoT 
and the frequency of state changes increases with 
dynamic demand, it is crucial for the system to 
hold onto adaptive and emergent behavior [12]. 
This can be achieved by not allowing complexity 
to grow with a growing number of elements, and 
remaining in a stable state by quickly respond-
ing to changes. The agility of a next generation 
wireless network can further be enhanced by 
managing the network with SON functions. 
Self-configuring capabilities enable plug-and-play 
configuration of small cells and provide adaptive 
capabilities such as adjusting transmission power 
to mitigate interference or switching the small cell 
node on and off based on traffic load.

Integration of SDN and SON concepts to 
obtain a centralized controller scheme for dense 
networks is discussed in [9]. Decoupling the data 
and control planes with SDN enables a SON con-
troller to address interference, handover, and load 
balancing challenges of dense deployments with 
a long timescale decision making mechanism. 
Time-frequency resource management, beamform-
ing, and transmission power control are presented 
as the tasks that a SON controller can perform to 
optimize interference management. The article also 
presents a coordinated multipoint (CoMP) solution 
with C-RAN to centralize the data plane in order 
to reduce latency. A centralized SON controller 
makes the long-term decisions, while the short-term 
controlling options are left to C-RAN.

mobIle edGe computInG

Mobile edge computing is a special case of 
fog computing and plays the significant role of 
addressing the challenges stemming from massive 
IoT traffic, as it moves cloud storage and comput-
ing functionalities to the edge network [13]. Mov-
ing these functionalities to the edge network not 
only eases the burden on the backhaul and core 
network, but also decreases the latency, enabling 
efficient deployment of most time-critical IoT 
applications. MEC aims to provide low latency, 
fast mobility, and high bandwidth together with 
reliable communication. Furthermore, MEC is able 
to identify the requirements of the local network 
and adapt itself according to the varying network 
dynamics with location awareness. 

Integrating MEC and SDN concepts is essen-
tial to obtain a flexible network architecture 
that fits the needs of IoT–cloud integration. An 
example of SDN, network functions virtualization 

Figure 3. System architecture for H-CRANs proposed by [6].
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(NFV) and MEC integration, is proposed with the 
title of software defined mobile edge comput-
ing (SD-MEC) in [13]. A four-layer architecture 
is designed for SD-MEC, which involves a device 
layer, a network layer, a control layer, and an 
application layer. The device layer enables com-
munication between a massive number of devic-
es through various technologies such as LTE and 
WiFi. The network layer has an SDN gateway that 
is essential for the interoperability between differ-
ent communication protocols and heterogeneous 
networks. The control layer enables the use of 
network applications such as network orchestra-
tion and computation, topology management, 
computation, and scheduling algorithms. Finally, 
the application layer is centralized, and it feeds 
the information provided by the control layer to 
create business layer applications for IoT.

smArt kItchen ApplIcAtIon for An 
IolIte communIty

Before presenting our approach built on 5G tech-
nological enablers introduced earlier, we first 
present an examplary beyond 5G IoT applica-
tion. One of the main differences for beyond 5G 
applications is that pushing only simple content 
may not be enough for some use cases. Pushing 
the service together with computation and using 
cloud computing to fit the content to the user’s 
profile might be necessary.

The IOLITE smart kitchen assistant helps users 
during cooking by retrieving information from 
IoT devices in the kitchen with device drivers. For 
instance, the smart kitchen assistant can check the 
availability of ingredients in the refrigerator to sug-
gest recipes. A future option for a smart kitchen 
assistant is to recommend and stream the optimal 
video recipe based on stored eating habits of fam-
ily members. The framework also aims to enable 
sharing of user recipes.

Our example beyond 5G scenario for the 
IOLITE smart kitchen assistant is visualized in Fig. 
4. In this scenario, user 1 creates a recipe with 
his/her own oven and kitchen appliances, and 
pushes this content to the IOLITE storage cloud. 
If the second user demanding this recipe owns a 
different oven or different kitchen appliances, the 
recipe must first be processed in the cloud and 
adjusted according to the user’s equipment and 
then be presented to the second user. The food 
missing in the kitchen for this recipe might also be 
ordered on demand by using an online shopping 
application. As seen in this example, not only the 
video containing the recipe, but also the cloud 
service resources to process the data according 
to the user’s profile (containing the second user’s 
kitchen data in this use case) should be thought 
of as part of the user’s demand. 

Now, imagine that it is dinner time for an 
IOLITE community. Almost every user is looking 
for a video recipe being produced by a person 
in the community. Together with high quality 
of experience (QoE) and real-time video recipe 
streaming, cloud services are required to tailor the 
recipe based on every user’s equipment profile; 
for example, each oven has to be adjusted to the 
optimal heating level for different recipes, and 
ventilation in the kitchen should be adjusted. The 
need for physical layer and cloud resources in the 

local community is obviously going to increase. 
On the network side, this dynamic demand pat-
tern should be recognized, and extra radio and 
cloud resources should be made available for 
the community. In the next section, we provide 
a two-layered approach that responds to this 
dynamic demand pattern. Figure 5 gives a list of 
the challenges for the IOLITE smart kitchen use 
case and explains how one or more technological 
enablers deal with those challenges.

flestIc ApproAch for 
scAlAble Iot communIcAtIon

Technological enablers of 5G have the potential 
to overcome many of the envisioned challeng-
es for cloud–IoT integration in the near future. 
However, the real-time and reliable service per-
spective of beyond 5G applications [2] forces the 
research community to come up with innovative 
solutions. In this section, we present a network 
slicing approach that can realize the smart kitchen 
application envisioned for IOLITE community.

Flexibility and elasticity are core elements of 
5G, driven by the convergence of next genera-
tion networks. In our approach, SDNized RAN, 
backhaul, and core segments of the flexible infra-
structure layer brings in the flexible management 
of the whole network by dynamically adapting the 
routing strategy and allowing function placement 
for varying networking tasks. For example, dinner 
time in an IOLITE community may require a differ-
ent latency in the data plane than other times, and 
different routing strategies may be needed at the 
RAN and backhaul when one or more users share 
real-time video recipes among their neighbors. Elas-
ticity brings dynamic resource allocation required 
when a dynamic change occurs on demand (e.g., 
at dinner time). Resource allocation involves 
both turning on inactive small cells and enabling 
device-to-device communication to provide more 
radio resources in the last mile and cloud service 
resources to process data according to the user’s 
profile. We name our high-level approach flestic‚ 
a short name capturing flexibility and elasticity, to 
reflect the importance of these two characteristics. 

Figure 4. IOLITE smart kitchen dinner time use case.
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Based on our understanding of beyond 5G, we 
discuss a layered flestic approach in Fig. 6, where 
the layers correspond to the abstraction levels on 
the network control. At the bottom, the flexible 
infrastructure layer is the provisioning of SDNized, 
programmable mobile network infrastructure 
enabled by the aforementioned network virtual-
ization technologies (C-RAN, SDN, and MEC). 
This layer allows creation and customization of 
a network slice for an IOLITE community during 
dinner time by forming an end-to-end service-spe-
cific virtual network connecting users’ devices and 
cloud-based resources. The service-centric logical 
layer gives a different view of the virtualized infra-
structure from the service perspective. Having 
known the temporal and spatial demands, the ser-
vice providers react to them by orchestrating vir-
tualized network stretches, bringing the contents 
nearer, and creating a service-centric topology 
on top of the physical topology. This potential-
ly reduces the bit pipe lengths between service 
providers and consumers, which in turn ensures 
much lower delays. 

The communication within an IOLITE com-

munity at dinner time demands a network slice 
that provides high throughput and low latency. 
We now present how more resources are made 
available to an IOLITE community, and how the 
service on demand is shifted to the last mile. It 
should be mentioned that technological enablers 
do not work only in our flestic approach. Some 
of the challenges are solved by bringing many 
enablers together.

For a beyond 5G IOLITE community, radio 
resources are made available by small cells, while 
storage and processing resources are provided by 
MEC. The envisioned flexible infrastructure layer 
for an IOLITE community region consists of an 
H-CRAN cluster with a macrocell BS and many 
small cell BSs. To provide extra radio resources, 
inactive small cells are turned on dynamically and 
in a self-x (e.g., self-configuration, self-deployment, 
self-organization) fashion. The bit pipe is shortened 
by bringing the access point closer to the user 
or by directing the data traffic between users via 
device-to-device communication. Self-organization 
of device layer parameters (transmission power, 
sub-carrier spacing, etc.) deals with the trade-off 
between energy efficiency and spectral efficiency. 
In our approach, self-organization for device layer 
resource utilization (e.g., power adjustment) is to 
be achieved by distributed learning based on ran-
dom matrix games, where each small cell acts as 
a gamer making their own decisions [14]. Random 
games are chosen for learning, as the pay-offs not 
only depend on the action of the gamer but also 
on the stochastic nature of beyond 5G networks. 
Moreover, integration of MEC to this architecture 
enables applications running at the edge with low 
latency, and at the same time reduces backhaul 
and core traffic of the network.

Pushing the on-demand service close to the 
last mile requires SDN control over the content 
layer instead of the switch-based topology of cur-
rent control systems. This brings us to merging 
ICN with SDN. The ICN paradigm offers a new 

Figure 5. IOLITE smart kitchen dinner time requirements and solutions provided by beyond 5G technolog-
ical enablers.

Approaches provided by enablers (MEC, SDN,
SON, C-RAN)

Dynamic resources can be provisioned by MEC
(storage and computing) and C-RAN (bandwidth),
whereas their dynamic management can be
operated via SDN and SON.

MEC deployment can ensure low latency by
providing service at the edge and reducing the
bit pipe. SDN can dynamically configure topology
for shorter end-to-end paths and allow function
placement for low latency.

Dense small cell deployments with C-RAN provides
extra radio resources that can be switched on and
off. SON functionalities and learning with random
matrix games adjust transmission power to mitigate
interference.

Varying network conditions can be managed
through SDN and SON, and the required network
resources could be solved in cooperation with MEC
and C-RAN.

Beyond 5G
challenges

IOLITE community smart kitchen scenario
requirements

At dinner time, most of the users are actively using
IOLITE community platform to reach video
recipes. More and more devices in the kitchen 
need communication to prepare food for dinner.

Sharing recipe video content and in the meantime
processing computation power to minimize the
latency; thus, the end user can efficiently watch and
edit the video content.

Smart kitchen video recipes is a multimedia service
that needs high throughput and an acceptable QoS
for all end users. This high throughput should be
provided to every user within the community.

A stable network communication able to
withstand varying network conditions is an
intrinsic requirement for IOLITE community apps.
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Figure 6. A two-layered flestic approach to network slice formation.
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distribution method in networks by decoupling 
information and location with named data objects 
(NDOs) that correspond to the role of IP in the 
traditional network [15]. When ICN and SDN 
concepts are merged, SDN controllers should 
detect ICN requests and reroute the traffic for 
ICN request-response pairs instead of finding IP 
servers. Integration of ICN, SDN, and H-CRAN 
architecture for dense networks is proposed in 
[15], where the logically centralized BBU pool of 
H-CRAN obtains the network-wide view to decide 
on request-response pairs. The integration of SDN 
and H-CRAN in the ICN domain creates a form 
of smart traffic, in which closer communication 
between the demanding user and the content 
provider can be established with offloading, and 
the traffic can be cached closer to demand so 
that the user does not have to go through the 
content servers.

dIscussIon And concludInG remArks
Realization of IoT on a large scale depends on 
its integration with cloud computing. Limited 
energy, storage, and computing capabilities 
mean that massive data produced by devices 
are only of use when the resources of cloud 
technologies are deployed together with IoT. 
In this article, we highlight the limitations of 
current networks and the required changes for 
next generation networks over a smart kitchen 
application.

Enhancing the capacity of next generation wire-
less networks is essential but not enough to meet 
cloud–IoT requirements. Smart network functions 
are needed to complement the radio technologies 
to generate a flexible network architecture. For 
this reason, resource virtualization techniques and 
dynamic management enablers have to be inte-
grated to form a flexible network. In this article, we 
have given examples from the literature explaining 
how technological enablers can play their role in 
establishing flexible networks.

The IOLITE smart kitchen application is cho-
sen as a beyond 5G example. In order to realize 
this application in the dinner time use case, we 
discuss a high-level approach that forms a net-
work slice with an infrastructure layer consisting 
of dynamically reconfigurable radio and cloud 
resources and a logical topology managed by 
an ICN-based SDN controller. We do not offer 
a concrete solution but a hint on the road map 
toward the beyond 5G phase.
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