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Objectives
 Full specification of critical architectural

enhancements.
 Definition of the baseline system

architecture and of interfaces for the
provisioning of a cloud-integrated multi-
tenant SC network and a programmable
Radio Resources Management (RRM)
controller.

 Development of the centralised Software-
Defined Radio Access Network (SD-RAN)
controller to program the radio resources
usage in a unified way for all CESCs (Cloud-
Enabled Small Cells).

 Exploitation of high-performance and
efficient virtualisation techniques for better
resource utilisation, higher throughput and
less delay at the network service creation
time.

 Development of appropriate orchestrator’s
enhancements for the distributed service
management.

 Demonstration and evaluation of the cloud-
integrated multi-tenant SC network.

 Conduct of a modern market analysis and
establishment of new business models.

 Maximisation of impact to the realisation of
the 5G vision.

5G ESSENCE “addresses” the paradigms of Edge Cloud computing and Small Cell-as-a-Service (SCaaS) by fuelling the drivers and removing the
barriers in the Small Cell (SC) market, forecasted to grow at an impressive pace up to 2020 and beyond, and to play a “key role” in the 5G ecosystem.

5G ESSENCE provides a highly flexible and scalable platform, able to support new business models and revenue streams by creating a neutral host
market and reducing operational costs by providing new opportunities for ownership, deployment, operation and amortisation.
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Use Cases
5G ESSENCE accommodates a range of use cases, in terms of reduced latency, increased
network resilience and less service creation time.
One of its major innovations is the provision of E2E network and cloud infrastructure
slices over the same physical infrastructure, so that to fulfil vertical-specific requirements
as well as mobile broadband services, in parallel.
The project focuses on three real-life use cases associated to vertical industries:
 5G edge network acceleration for a stadium, with local video production and

distribution.
 Mission critical applications for public safety (PS) communications providers.
 Next-generation, integrated, in-flight entertainment and connectivity (IFEC) services

for passengers.

Actors involved

 5G ESSENCE is expected to “push” the single digital market further, paving the way for
unified control through virtualisation and programmability of multi-tenant small cells and
services.

 5G ESSENCE is preparing to address many challenges by deploying high-density multi-service
virtualised small cell networks, offering several benefits.

 5G ESSENCE allows to scale up down the services and gives the opportunity to network
operators and Communication Service Providers (CSPs) to explore the optimum assembly of
NFV modules in a way that can be exploited in reducing service creation time.

 5G ESSENCE will greatly improve the capabilities of CSPs and service providers to add new
revenue streams for innovative services that have higher societal value and better QoE
delivered from closer to the user.

Impact

The technical approach exploits the benefits of
the centralisation of SC functions as scale grows
through an edge cloud environment based on a
two-tier architecture:
a first distributed tier for providing low latency
services, and
a second centralised tier for providing high
processing power for computing-intensive
network applications.
This allows decoupling the control and user
planes of the RAN and achieving the benefits of
Cloud-RAN without the enormous fronthaul
latency restrictions.

Technical & Research Challenges

Embedded Network Services
for 5G Experiences

 Venue and Equipment Owner (VEO): It is
a mall or a stadium or an enterprise or a
municipality or a large building owner,
etc.

 IT Equipment Vendor/manufacturers 
(ITEVs): Legal entities that develop 
and/or sell IT equipment, e.g., small cells.

 Network Operators (NOs): Legal entities
that possess the equipment so as to
provide wireless communications
services as well as to provide wireless
access to end-users in wide areas, locally.

 Virtual Network Operators (VNOs): Legal entities that do not possess the necessary
equipment but lease it from another company/legal entity, so as to provide wireless
communications services and deliver services to end-users.

 Fixed Telecom Provider/Operator/Internet Service Provider (ISP): A provider of backhaul
connection for the Small Cells.

 Service Provider (SP): An entity whose business is to provide telecom and other services to
the end-user (corporate, residential or other).

 Over-The-Top Players (OTTs): Third parties that produce, control and distribute services
over the NO (Network Operator) / VNO (Virtual Network Operator).

 Network Function Provider (NFP): The NFP supplies virtual network appliances, gateways,
proxies, firewalls, transcoders, etc., thus eliminating the need for the customer to acquire,
install and maintain any kind of specialized hardware.

 End-Users (EUs): A person or an SME enjoying services through the 5G ESSENCE network
model.

 Spectrum Owner (SO): A legal entity that owns -or leases- spectrum for commercial
exploitation purposes.

mailto:ichochliouros@oteresearch.gr
mailto:kourtis@iit.demokritos.gr

