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Network slicing has evolved from a simple fixed net-
work overlay concept to a fundamental feature of 
the emerging multi-provider fifth generation (5G) 

systems, enabling new business opportunities by facilitating 
flexible and agile support for multi-service and multi-tenancy. 
Network slicing can drastically transform the monolithic “one 
network fits all” architecture by abstracting, isolating, and 
separating logical network behaviors from the underlying 
physical network resources, opening the network to third 
parties and providing the means of integrating vertical mar-
ket segments. Network operators can exploit network slicing 
not only for reducing capital and operational expenditures, 
but for enabling network programmability and innovation, 
in order to enrich the offered services from providing simple 
communication pipelines to a wider range of business solu-
tions. 

Network slicing in 5G systems defines logical, self-con-
tained networks that consist of a mixture of shared and 
dedicated resource instances, such as radio spectrum or 
network equipment, and virtual network functions. Virtualiza-
tion allows the decoupling of network functions from propri-
etary hardware appliances in order to create distinct building 
blocks that can be flexibly chained to create value-added 
communication services.

The notion of resources in 5G network slicing includes 
network, compute, and storage capacity resources, virtual-
ized network functions, and radio resources. Service design-
ers can select the optimal control/user plane split, as well 
as compose and allocate virtualized network functions at 
particular locations inside the core or radio access network 
depending on the service requirements. 5G network slicing 
enables a particular communication service exploiting the 
principles of software defined networks (SDN) and network 
functions virtualization (NFV) to fulfill the business and reg-
ulatory requirements. The achieved networking and service 
flexibility enables a radical change, beyond network sharing, 
enabling tailored services to third parties and vertical market 
players.

This Feature Topic includes five outstanding articles that 
focus on 5G network slicing — elaborating the network slic-
ing concept, principles, and architectures from different per-
spectives considering distinct network parts, for instance, 
the radio access, mobile core network, backhaul, and fixed 

IP, as well as the support of different tenants and services. 
In addition, these articles provide insight on the architecture 
aspects, pointing out enhancements of the current mobile 
networks and on key enabling technologies, highlighting 
operational features for efficient management and orchestra-
tion in order to achieve the desired flexibility, service isola-
tion, and performance customization.

The first article, “Network Slicing to Enable Scalability and 
Flexibility in 5G Mobile Networks,” by P. Rost, C. Mannwei-
ler, D. Michalopoulos, C. Sartori, V. Sciancalepore, N. Sastry, 
O. Holland, S. Tayade, B. Han, D. Bega, D. Aziz, and H. Bak-
ker, presents the concept of network slicing in 5G networks 
focusing on the architectural aspects associated with the 
coexistence of dedicated and shared slices, bringing light to 
the revenue potential. In addition, it analyzes the different 
options for providing a flexible radio access network consid-
ering the impact on the 5G mobile network design. 

The second article, “Slicing for 5G with SDN/NFV: Con-
cepts, Architectures and Challenges,” by J. Ordonez-Lucena, 
P. Ameigeiras, D. Lopez, J. J. Ramos-Munoz, L. Lorca, and 
J. Folgueira elaborates the concept of 5G network slicing, 
analyzing the Open Networking Foundation (ONF) SDN and 
European Telecommunications Standards Institute (ETSI) NFV 
technologies in an effort to introduce a combined solution 
for realizing network slicing. 

The following article, “PERMIT: Network Slicing for Per-
sonalized 5G Mobile Telecommunications,” by T. Taleb, M. 
Corici, A. Nakao, and H. Flinck, brings light to the 5G net-
work architecture in terms of elasticity and scalability require-
ments with respect to network slicing for providing deep 
customization at different granularity levels, while ensuring 
the desired service delivery on the top of a common infra-
structure. 

The next article, “Network Slicing in 5G: Survey and Chal-
lenges,” by X. Foukas, G. Patounas, A. Elmokashfi, and M. 
Marina, analyzes the concept of network slicing with respect 
to multi-service support and provides a comprehensive 
overview of different network slicing proposals, presenting 
a framework that can evaluate their maturity and identify 
potential open research challenges.

The last article, “5G-ICN: Delivering ICN Services over 
5G using Network Slicing,” by R. Ravindran, A. Chakraborti, 
S. O. Amin, A. Azgin, and G. Wang, elaborates the notion 
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of application-centric network slicing over a programmable 
compute, storage, and transport infrastructure considering 
information-centric networking (ICN). The article emphasizes 
the flexibility offered by NFV/SDN over which 5G-ICN can 
be realized and introduces the concept of mobility as a ser-
vice.

We hope that these five articles provide an overview to 
the readers with a representative taste of the 5G network 
slicing concepts, principles, and architectures. 
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