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Virtualisation
The illusion of full control of 
a physical resource that is, 
in fact, shared.

In networking context…
Abstraction of physical 
network hardware and 
channel resources.

Slicing
Deployment of (virtual) 
networks that are 
dimensioned to meet the 
requirements of a particular 
virtual.
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ORCHESTRATING 
NEXT-GENERATION SERVICES

THROUGH END-TO-END 
NETWORK SLICING

To cater for the wide range of existing and 
future network services, with a large diversity 
in requirements such as reliability, throughput, 
latency, reconfigurability, etc., future network 
efforts such as 5G are targeting end-to-end 
(E2E) network virtualization (also known as 
network slicing) [1]. Network virtualization 
allows network resources to be used in a 
flexible, dynamic, and customized manner, 
and most crucially, provides isolation between 
different virtual networks [2]. As a result, 
each virtual network (or Network Slice (NS)) 
operates as a separate network, and can be 
individually configured to serve a particular 
purpose [3]. Services such as critical low-
latency machine communication in cyber-
physical systems, high-speed autonomous 
vehicle communication, and low-power sensor 
communication could therefore each be 
offered a specific network slice, which would 
be tailored to service requirements, and would 

guarantee a particular set of performance 
characteristics.
End-to-end networks can comprise multiple 
network segments, e.g., radio access networks, 
transport and core networks, and data centre 
networks, and these network segments 
are typically built for different purposes. 
Network segments also use different media, 
such as optical fibre, copper cables, and 
wireless spectrum, and thus employ different 
technologies and protocols, e.g., xPON, xDSL, 
and LTE., with unique configurations, policy 
enforcement and QoS management [4], [5]. 
Hence, the creation of E2E network slices to 
provide guaranteed performance requires the 
slicing of each individual network segment, 
and the subsequent combination of these 
network segment slices [4] [6]. This white 
paper presents the vision of the H2020 ORCA 
project on combining these individual network 
slices to create E2E network slices.
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I. TOWARDS END-TO-END NETWORK SLICING

https://orca-project.eu



WDM, TWDM
Cloud-CO

Metro DC

(Adapted from a slide by M. Ruffini)

Choice of access 
technology

Choice of x-haul 
technology

Choice of locus of 
processing



Slicing and Orchestration of E2E Resources

Service Request

(re)configuration + 
instantiation

Slice Manager

resource management
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• Instantiate different radio 
slices to support services with 
different traffic classes

• Map high-level service 
requirements into E2E 
resource provisioning and 
configuration

• H2020 project ORCA control 
plane functionality

• Joint management of E2E 
resources

• Parametric configuration
of radio slices on RRHs
(SDRs), the fronthaul
(SDN) and the BBU 
(servers)



The Many-to-many Spectrum Virtualization Layer (MySVL)

● GNU-Radio module that
can do both spectrum
slicing and aggregation

● Can use many users with 
many resources => many-
to many

● Very flexible:
○ Any virtual and real

spectrum sizes
○ Separate isolation

and mapping
○ Non-contiguous

spectrum assignment
possible



Research challenges

Isolation: how to maintain the illusion of exclusive access to 
resources while also achieving efficient use of those resources

Trust: monitoring the service level achieved and addressing new 
security concerns in shared networks

Provisioning: how to provision slices for new services, and what 
SLAs are feasible/realistic

Stitching and orchestration: how to stich together network 
segments and orchestrate resources for an E2E slice



Ongoing…

Combined management of radio access network and optical network 
resources (H2020 FUTEBOL and ORCA projects)

Machine learning techniques applied to decisions by a service provider 
choosing between slice offerings from multiple operators (SFI/NSFC 
project, collaboration with Tsinghua University)
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