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Internet and communication networks are άŎǊƛǘƛŎŀƭέ ǘƻƻƭǎ for most areas and sectors of our 
modern societies & economies.
They are radically transforming our world and do constitute ŦǳƴŘŀƳŜƴǘŀƭ άǇƛƭƭŀǊǎέfor any 
evolutionary process supporting effort for growth and development. 

The communication networks and the wider modern services/facilities environment of the 
year 2020 and beyond will beάŜƴƻǊƳƻǳǎƭȅ ǊƛŎƘŜǊ ŀƴŘ ƳǳŎƘ ƳƻǊŜ ŎƻƳǇƭŜȄ ǘƘŀƴ ǘƘŀǘ ƻŦ 
ǘƻŘŀȅέΦ

The ǳƴŘŜǊƭȅƛƴƎ όǳǎǳŀƭƭȅ ƘŜǘŜǊƻƎŜƴŜƻǳǎύ ƴŜǘǿƻǊƪ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǿƛƭƭ ōŜ ŀōƭŜ ƻŦ άconnecting 
everythingέ according to an extended multiplicity of application-specificrequirements (thus 
including users, equipment, things, goods, computing centres, content, knowledge, information and 

processes), in a purely flexible, mobile, and quite powerful way.
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ÅModern innovative aspects not only necessitate but also imply for the proper 
establishment and the effective operation of a relevant novel kind of infrastructure, 
able to provide network features and performance characteristics assuring progress 
and growth in all corresponding domains (i.e., technical, business, financial, regulatory, 
social, etc.). 

ÅThe άƛƴŎƭǳǎƛƻƴέ ƻŦ ƳƻŘŜǊƴ ŦŜŀǘǳǊŜǎ(such as of virtualisation and of software-based 
network functionalities) in network communications infrastructures  will support the 
actual transitional process,                                                                                                 
via further strengthening network flexibility and reactivity, and by providing a proper 
means for better network managementand for offering of new services.  
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aŀǊƪŜǘ άŀŎǘƻǊǎέ (network operators and service providers, manufacturers, SMEs, end-users, 
etc.) are expected to be strongly involved in such processes.
¢Ƙƛǎ ǿƛƭƭ άǊŜŘŜŦƛƴŜέ ŜȄƛǎǘƛƴƎ ǾŀƭǳŜ ŎƘŀƛƴǎ and reform roles and/or relationships between 
ƳŀǊƪŜǘ άǇƭŀȅŜǊǎέΣ whilst creating new opportunities for novelty and investments. 

These chances will also take place within the ŦƻǊǘƘŎƻƳƛƴƎ άŦƛŦǘƘ ƎŜƴŜǊŀǘƛƻƴέ -or 5G- of 
telecoms systems, that will be the most critical building block of our "digital society"in the 
next decade. 

5G will not only be an evolution of mobile broadband networks, but will:
×bring new unique network and service capabilities,
×createa sustainable and scalable technology
×establisha proper ecosystem for technical/business innovation.
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Å The ŦƛŦǘƘ ƎŜƴŜǊŀǘƛƻƴέ ƻŦ ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǎȅǎǘŜƳǎ όάрDέύ has been assessed as the most critical 
ōǳƛƭŘƛƴƎ ōƭƻŎƪ ƻŦ ƻǳǊ άŘƛƎƛǘŀƭ ǎƻŎƛŜǘȅέ ƛƴ ǘƘŜ ƴŜȄǘ ŘŜŎŀŘŜ, and it has been promoted as a core 
strategic perspectivefor an effective global growth. 

Å рD ǎƘƻǳƭŘ άōǊƛƴƎ ǘƻƎŜǘƘŜǊέ ǿƛǊŜŘ ŀƴŘ ǿƛǊŜƭŜǎǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ by providing virtually ubiquitous, 
ultra-ƘƛƎƘ ōŀƴŘǿƛŘǘƘ άŎƻƴƴŜŎǘƛǾƛǘȅέΣincluding not only distinct users but also numerous (Internet-) 
connected objects. 

Å 5G infrastructure is expected to support an extended variety of converged networks able to host a 
diversity of services/applications and related equipment/devices, also including professional uses. 

Å 5Gǿƛƭƭ ƴƻǘ ƻƴƭȅ ōŜ ŀ ǎƛƴƎƭŜ άǇǊƻƎǊŜǎǎƛƻƴέ ƻŦ ƳƻōƛƭŜ ōǊƻŀŘōŀƴŘ ƴŜǘǿƻǊƪǎ ōǳǘ ƛǘ ǎƘƻǳƭŘ άōǊƛƴƎέ 
innovative and exceptional network/service capabilitiesand should be an άŜƴŀōƭŜǊέ ƻŦ ǘƘŜ LƴǘŜǊƴŜǘ 
of Things (IoT). 
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рD ǿƛƭƭ άƛƴǘŜƎǊŀǘŜέ ƴŜǘǿƻǊƪƛƴƎΣ ŎƻƳǇǳǘƛƴƎ ŀƴŘ ǎǘƻǊŀƎŜ ǊŜǎƻǳǊŎŜǎ ƛƴǘƻ άone programmable and 
unified infrastructureέΦ 

¢Ƙƛǎ ǎƻǊǘ ƻŦ άǳƴƛŦƛŎŀǘƛƻƴέ ƻŦ ŦǳƴŎǘƛƻƴǎ will allow for an optimized, more enhanced, and fully dynamic 
usage of all distributed resources, within a fully converged environment.

5G can also support multi-tenancy models, ŜƴŀōƭƛƴƎ ƻǇŜǊŀǘƻǊǎ ŀƴŘ ƻǘƘŜǊ ƳŀǊƪŜǘ άǇƭŀȅŜǊǎέ                             
to collaborate in new ways, within an intelligent network environment.

Based upon the features of existing cloud computing, 5G will support further progress of the single 
digital market, ŜΦƎΦ ōȅ άǇŀǾƛƴƎ ǘƘŜ ǿŀȅέ ŦƻǊ virtual pan-European operators relying on nation-wide 
infrastructures. 

5G has to be a sustainable and fully scalable technology. 

Cost reduction through human task automation and hardware optimization will allow for 
supportable business models for all involved actors.
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The 5G-PPP Context, 

as the Main European Approach for realising 5G
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The development of the 5G ecosystem involves numerous groups of industry stakeholders, 
research institutions, standard developing organizations, certification bodies and other 
institutions and/or legal entities.

In particular, 5G-PPP is a άƧƻƛƴǘέ ƛƴƛǘƛŀǘƛǾŜ ōŜǘǿŜŜƴ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴ ŀƴŘ ǘƘŜ 
European ICT industry (i.e.: ICT manufacturers, telecommunications operators, service 
providers, SMEs and researcher Institutions), intending to further reinforce the European 
presence in this field, at the global level. 

The main objective is to design and deliver appropriate solutions, architectures, 
technologies and standardsfor the next generation communication infrastructure. 

Since 2015, the European Union (EU) funds several projects under the 5G-PPP program, 
covering three (-3-) subsequent Phases.
These projects work together to deliver the critical 5G technology building block.
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Key Technical Objectives:

ü Providing 1000 times higher wireless area capacity and more varied service capabilities compared 
to 2010.

ü Saving up to 90% of energy per service provided. The main focus will be in mobile communication 
networks where the dominating energy consumption comes from the radio access network.

ü Reducing the average service creation time cycle from 90 hours to 90 minutes.

ü Creating a secure, reliable and dependable Internet ǿƛǘƘ ŀ άȊŜǊƻ ǇŜǊŎŜƛǾŜŘέ ŘƻǿƴǘƛƳŜ ŦƻǊ ǎŜǊǾƛŎŜǎ 
provision.

ü Facilitating very dense deployments of wireless communication links to connect over 7 trillion 
wireless devices serving over 7 billion people.

ü Ensuring for everyone and everywhere the access to a wider panel of services and applications at 
lower cost.



5G-PPP Positioning_(3/7)

12/6821st Infocom World Conference ςAthens, Greece, November 26, 2019



5G-PPP Positioning_(4/7)

13/68

The European 
Union has funded 
19 projects under 
5G-PPP Phase 1 

Source: 5G PPP, https://5g-ppp.eu/5g-ppp-phase-1-projects/.

Euro-5G
5G PPP Coordination 
and Support Action

CHARISMA
Converged Heterogeneous Advanced 

5G Cloud-RAN Architecture for 
Intell igent and Secure Media Access

5G Ensure
Security

(Will be added later)

Security
5GEx

5G Exchange

CogNet
Building an Intell igent System of 

Insights and Action for 5G Network 
Management

SELFNET
Framework for SELF-organized network 

management in virtualized and 
software defined NETworks

Network automation

5G-Xhaul
Dynamically Reconfigurable Optical-Wireless 
Backhaul/Fronthaulwith Cognitive Control 

Plane for Small Cells and Cloud-RANs

5G-Crosshaul
The 5G Integrated fronthaul/backhaul

Fronthaul/Backhaul

VirtuWind
Virtual and programmable 

industrial network prototype 
deployed in operational Wind park

SONATA
Service Programming and 

Orchestration for Virtualized 
Software Networks

SUPERFLUIDITY
Superfluidity: a 

super-fluid, cloud-
native, converged 

edge system

SESAME
Small cEllScoordinAtionfor 

Multi -tenancy and Edge services

SDN, NFV, Cloud and
Virtualisation

5G-Norma
5G NOvelRadio Multiservice 

adaptive network ArchitectureMETIS-II
Mobile and wireless communications 

Enablers for Twenty-twenty (2020) 
Information Society-II

COHERENT
Coordinated control and spectrum 
management for 5G heterogeneous 

radio access networks

SPEED-5G
quality of Service Provision and capacity 
Expansion through Extended-DSA for 5G

mmMAGIC
Millimetre-Wave Based Mobile Radio Access Network 

for Fifth Generation Integrated Communications

Radio-related cluster

FANTASTIC-5G
Flexible Air iNTerfAcefor Scalable service delivery 

wiThinwIrelessCommunication networks of the 5th 
Generation

Flex5Gware
Flexible and 

efficient 
hardware/software 

platforms for 5G 
network elements 

and devices

Hardware implementation
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The European 
Union has funded 
21 projects under 
5G-PPP Phase 2
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5G-PPP Phase 3 
is actually ongoing 
around three 
fundamental 
platform projects
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Establishment of a wide 
framework for  

international cooperation
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NFV and (Edge) Cloud Computing 

at the Forefront towards implementing 5G,

as Enablers of Network Intelligence
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Future Networks have to: 

.Ŝ ŘŜǇƭƻȅŜŘ ƳǳŎƘ άƳƻǊŜ ŘŜƴǎŜƭȅέ ǘƘŀƴ ǘƻŘŀȅΩǎ ƴŜǘǿƻǊƪǎΤ
ōŜŎƻƳŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ άƳƻǊŜ ƘŜǘŜǊƻƎŜƴŜƻǳǎέ;
use multi Radio Access technologies (RATs);

scale their operations, even for short-time periods depending on the varying traffic capacity 
requirements;
remain energy-efficient, as long as possible;

support fast selection and/or combination of variable physical interfaces;
ǳǎŜ ŀƴ άŀŘŀǇǘƛǾŜ ǎŜǘέ ƻŦ ǾƛǊǘǳŀƭ ƛƴǘŜǊŦŀŎŜǎ ŀƴŘ ŦǳƴŎǘƛƻƴǎΦ

Small Cells (SCs) can contribute to the effort of ƳŀƪƛƴƎ άōŜǎǘ ǳǎŜέ ƻŦ ƴƻǾŜƭ ŀǇǇƭƛŎŀǘƛƻƴǎoffered by 
άŘŜƴǎŜǊέ ŀƴŘ ƳƻǊŜ ƘŜǘŜǊƻƎŜƴŜƻǳǎ w!¢ǎΦ
× SCs can efficiently support several widely varying traffic needs. 
× SCs also support scalability issues. 
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ÁFuture network deployments have to allow for network/infrastructure/resource sharing and
potential re-utilization on all levels, because of the fast growing demands on network 
resources management and operation. 

ÁFuture network deployments should promote the inclusion of cognitive capabilities in the 
network design on all layers, so that to:                                  
Åsupport a flexible network adaptation at low operational costs, and;
Åprovideexactly the performance required for the determined user context. 

ÁThe Operation and Management (OAM) of the wireless/mobile network infrastructure plays 
ŀƴ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ ǎǳƛǘŀōƭȅ άŀŘŘǊŜǎǎƛƴƎέ ƴŜǘǿƻǊƪ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŀǳǘƻƳŀǘƛƻƴΣin terms 
of:                                                               
Å constant performance optimization,
Å fast failure recovery,       
Å fast adaptations to changes in network loads, architecture, infrastructure and technology. 

bC± ŀƴŘ /ƭƻǳŘ /ƻƳǇǳǘƛƴƎ ŀǎ ά9ƴŀōƭŜǊǎέ ƻŦ bŜǘǿƻǊƪ LƴǘŜƭƭƛƎŜƴŎŜ_(2) 

Challenges for OAM (Operation & Management)
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Self-Organising bŜǘǿƻǊƪǎ ό{hbύ ŀǊŜ ǘƘŜ ŦƛǊǎǘ ǎǘŜǇ ǘƻǿŀǊŘǎ ǘƘŜ ŀǳǘƻƳŀǘƛƻƴ ƻŦ ƴŜǘǿƻǊƪǎΩ 
OAM tasks, for example via the introduction of closed control loop functions dedicated to self-configuration, 

self-optimization andself-healing. 

SON is a collection of procedures/functions for automatic:
Áplanning and configuration, 
Áoptimization, 
Ádiagnostication and 
Áhealing of cellular networks. 

{hb ƛǎ ŎƻƴŎŜƛǾŜŘ ŀǎ ŀ άƳŀƧƻǊ ƴŜŎŜǎǎƛǘȅέ in future mobile networks and operations, mainly 
due to possible savings in capital expenditure (CAPEX) and operational expenditure (OPEX). 
The tendencyintroduced with SON is to ŜƴŀōƭŜ ǎȅǎǘŜƳΩǎ h!a ŀǘ ƭƻŎŀƭ ƭŜǾŜƭ, as much as 
possible.

bC± ŀƴŘ /ƭƻǳŘ /ƻƳǇǳǘƛƴƎ ŀǎ ά9ƴŀōƭŜǊǎέ ƻŦ bŜǘǿƻǊƪ LƴǘŜƭƭƛƎŜƴŎŜ_(3)

Inclusion of SON features
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bC± ŀƴŘ /ƭƻǳŘ /ƻƳǇǳǘƛƴƎ ŀǎ ά9ƴŀōƭŜǊǎέ ƻŦ bŜǘǿƻǊƪ LƴǘŜƭƭƛƎŜƴŎŜ_(4)    

SON Functionalities_(a)
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Self-Organising Networks (SON) denotes a set of features and capabilities for automating 
the operation of a networkso that operating costs can be reduced and human errors can 
be minimised. 
This implicates for an enhanced network management. 

With the inclusion of SON features,standard manual (planning, deployment, optimization 
and maintenance)activities of the network can be effectively replaced -and/or supported-
by more autonomous and automated processes, thus making network operations simpler 
and faster. 

SON functions, also denoted as άSelf-Ȅέ ŦǳƴŎǘƛƻƴǎ, in our approach can be organised 
around three main categories: self-planning, self-optimization and self-healing. 
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SON functionalities are also referred to as ά{ŜƭŦ-Ȅέ functionalities.  
These correspond to a set of features and capabilities for automating the operation 
of a networkΣ ǎƻ ǘƘŀǘ άƻǇŜǊŀǘƛƴƎ Ŏƻǎǘǎ Ŏŀƴ ōŜ ǊŜŘǳŎŜŘ ŀƴŘ ƘǳƳŀƴ ŜǊǊƻǊǎ ƳƛƴƛƳƛȊŜŘέΦ 

²ƛǘƘ ά{ŜƭŦ-Ȅέ ŦŜŀǘǳǊŜǎΣ ŎƭŀǎǎƛŎŀƭ Ƴŀƴǳŀƭ ǇƭŀƴƴƛƴƎΣ ŘŜǇƭƻȅƳŜƴǘΣ ƻǇǘƛƳƛȊŀǘƛƻƴ ŀƴŘ 
maintenance activities of the network can be replaced and/or supportedby more 
autonomous and automated processes, thusmaking network operations simpler and faster. 

άSelf-Ȅέ ŦǳƴŎǘƛƻƴǎ Ŏŀƴ ŀǳǘƻƳŀǘƛŎŀƭƭȅ άǘǳƴŜέ :
global operational SC settings(such as maximum transmit power, channel bandwidth, 
electrical antenna tilt) as well as 
specific parameters corresponding to Radio Resource Management (RRM) functions 
(e.g., admission control threshold, handover offsets, packet scheduling weights, etc.). 

bC± ŀƴŘ /ƭƻǳŘ /ƻƳǇǳǘƛƴƎ ŀǎ ά9ƴŀōƭŜǊǎέ ƻŦ bŜǘǿƻǊƪ LƴǘŜƭƭƛƎŜƴŎŜ_(5)    

SON Functionalities_(b)
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Self-planning implicates for automatization of the process of deciding the need to roll out 
new (network) nodes in specific areas,  

by identifying the adequate configurations/settings of these nodes and/or
by proposing capacity extensions for already deployed nodes(e.g., by increasing channel bandwidths and/or 
adding new component carriers). 

Once the network is in operational state, the self-optimization includes theset of processes 
intended to improve -or maintain- the network performance in terms of coverage, capacity 
and service qualityby tuning the different network settings.

Self-healingis relevant to the automation of the processes related to fault management 
(i.e.: fault detection, diagnosis, compensation and correction), usually associated to hardware 
and/or software problems,in order to keep the network operational, while awaiting a more 
permanent solution to fix it and/or prevent disruptive problems from arising.

bC± ŀƴŘ /ƭƻǳŘ /ƻƳǇǳǘƛƴƎ ŀǎ ά9ƴŀōƭŜǊǎέ ƻŦ bŜǘǿƻǊƪ LƴǘŜƭƭƛƎŜƴŎŜ_(6)    

SON Functionalities_(c)
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