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Embedded Network Services
for 5G Experiences

5G ESSENCE envisages combining the MEC and NFV concepts with Small Cell (SC) virtualization    

In 5G networks and enhancing them for supporting options for multi-tenancy

The CESC consists of a Multi-RAT 5G small cell with its standard backhaul interface,
standard management connection (TR069 interface for remote management) and with
necessary modifications to the data model (TR196 data model) to allow Multi-Operator
Core Network (MOCN) radio resource sharing.
The CESC will be composed by a physical small cell unit attached to an execution platform
based on one of x86, ARMv8, MIPS6426 architectures (to be decided during
implementation).
Edge cloud computing and networking are realized through the sharing of computation,
storage and network resources of those micro-servers present in each CESC and form the
Light DC for implementing different features/capabilities of the Small Cells.
Therefore, the CESCs become a neutral host for network operators or virtual network
operators that want to share IT and network resources at the edge of the mobile network.

Edge DC will provide Cloud services 
within the network infrastructure 
and will also facilitate by promoting
and assisting the exploitation of 
network resource information.
The combination of the proposed 
Edge DC architecture with the 
concepts of NFV and SDN will 
facilitate achieving higher levels of 
flexibility and scalability.

The CESC is meant to accommodate multiple 
operators (tenants) by design, offering Platform as a
Service (PaaS), capable of providing the deployed 
physical infrastructure among multiple network
operators.
Different VNFs can be hosted in the CESC
environment for different tenants.

CESC is the termination point of the GTP-User Plane 
(GTP-U) tunnelling which encapsulates user IP packets 
from the core network entities (e.g., the Evolved Packet 
Core (EPC) Serving Gateway (SGW) in LTE) destined to the 
User Equipment (UE) and vice versa. 

The Main DC will execute different Small Cell and Service VNFs 
under the control of the CESCM.  
Main DC hosts the cSD-RAN controller which performs cRRM 
decisions for handling efficiently the heterogeneous access 
network environment composed of different access technologies 
such as 5G RAN, LTE, and Wi-Fi. These radio access networks can 
be programmable and under the supervision of the centralised 
controller. 

The VIM is essential for the deployment of NFV services and to form and 
provide a layer of NFV resources to be made available to the CESCM 
functions. The NFV resources will be ultimately offered as a set of APIs 
that will allow the execution of network services over the decentralised 
CESCs, located at the edge of the network. 
The VIM relies on an SDN controller for interconnecting the VNFs and for 
offering SFC on the data-plane, by establishing the path for the physical 
connections. 

CESCM encompasses a telemetry and analytics module that captures and analyses relevant indicators of
the network operation.
This will provide the CESCM with accurate knowledge models that characterize the behavior of the network
and its users, in relation to the utilization of both cloud and radio resources.
This facilitates the realization of effective optimization approaches based on, e.g. machine learning
techniques for service placement, which can dynamically adapt to the context of the provided services and
their execution environment and to enable automated enforcement of SLAs.

The Network Functions Virtualisation Orchestrator (NFVO) will be in
charge of realising network services on the virtualised infrastructure and
includes interfaces to interact with the CESC provider for high-level
service management). The NFVO uses the services exposed by the VNF
Manager (VNFM), which will be in charge of the instantiation, update,
query, scaling and termination of the VNFs. Moreover, NFVO may include
features to enhance the overall system performance, e.g., to improve
energy efficiency.

The CESCM hosts the Element Management System (EMS), which provides a package of end-user functions for the management of both the PNFs and
VNFs at the CESCs. The EMS carries out key management functionalities such as FCAPS operations and will be responsible for partitioning the single whole-
cell management view into multiple virtual-cell management views, one per tenant. In this way, a virtualised Small Cell with a set of (limited) management
functionalities can be made visible to, e.g., the Network Management System (NMS) of each tenant in order, for example, to collect performance
counters, configure neighbour lists for a proper mobility management, etc. The EMS/NMS will also host the cSON functionalities (e.g. self-planning,
Coverage and Capacity Optimisation (CCO), etc.) and the functionalities for the lifecycle management of RAN slicing (i.e. for the creation, modification or
termination of RAN slices).

CESCM incorporates the CESCM portal, a control panel with web
Graphical User Interface (GUI) that serves as the entry point for the
users, both the CESC provider and the tenants, to the CESCM
functionalities and constitutes the main graphical frontend to access
the 5G ESSENCE platform. The CESCM Portal provides visual monitoring
information of the platform, the agreed SLAs, and the available network

services/VNFs, allowing parameters’ configuration.

The cSD-RAN controller updates and maintains the global 
network state in the form of a database called “RAN 
Information”, which includes an abstraction of the available radio 
resources in the CESC cluster. The RAN Information will be used 
by the cRRM to perform the resource allocation decisions (e.g., 
scheduling).  
The cSD-RAN controller can also host centralised SON (cSON) 
functionalities that need to coordinate multiple small cells, so 
they are not appropriate for running at the Light DC. 
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