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Abstract 
 

The purpose of this Deliverable is to provide the detailed planning for launching each of the three use cases 
from 5G ESSENCE to the market including a SWOT analysis of the 5G ESSENCE as a potential business model.  
This deliverable focuses upon presenting the product or service description, a macro- and a micro-economic 
business environment analysis, the value creation and business strategy adoption to be considered for 
successful market launch.  
Following to this analysis the investment evaluation is conducted to assess the financial viability of each of 
the products-services on real world scenarios; this is performed through deducing a cost estimation plan of 
the CAPEX and the OPEX versus the sales forecasts on the basis of EU market specific criteria taking into 
consideration the Net Present Value, the Internal Rate of Return and the Pay Back period which concludes in 
a sensitivity analysis for each use case for different launch scenarios. 
The document comes to a conclusion on each use case with an overlap of 5G ESSENCE partners’ intended 
exploitations. Appendixes have been added to the document in order to better facilitate the nature of this 
document’s analysis to non-business-oriented readers. 

 
5G-PPP Disclaimer:  
This Deliverable has been prepared by the 5G Initiative, via an inter 5G-PPP project collaboration. As such, the 
contents represent the consensus achieved between the contributors to the report and do not claim to be the 
opinion of any specific participant organisation in the 5G-PPP initiative or any individual member organisation. 
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Executive Summary 

The purpose of D8.6 is to provide the detailed technoeconomic analysis including adequate forecasts for the 
adoption of the services and products proposed by 5G ESSENCE context.  
 
In Section 1, we get to introduce some core features of the 5G ESSENCE platform and make a brief presentation 
of the focus areas and the analysis tools used. Finally, we perform a SWOT analysis for the 5G ESSENCE project. 
 
In Section 2, we get to present our first use case around the 5G Edge network acceleration for a stadium. We 
conduct a thorough analysis on the market environment and the industry our use case 1 product will be 
competing in. Following to that approach, we elaborate on the value creation chain and the casual ambiguity 
and competitive advantage sustainability of our product. Finally, we evaluate the output of a possible 
investment in our use case 1 product by conducting a technoeconomic analysis and a sensitivity analysis 
assessing key financial performance indicators. 
 
In Section 3, we get to present our second use case which focuses on 5G-based Mission Critical applications for 
public safety. We use the same basis of analysis as in Section 2 in order to assess the project viability in real 
market conditions. 
 
In Section 4, we engage with our third and last use case which elaborates on 5G-empowered in-flight 
entertainment systems. Here again we are using the same toolset as in Section 2 to define the business model 
and its performance. 
 
In Section 5, we present the final conclusions of our analysis for each use case along with a quick overview of 
the analysis provided in Sections 2-4. 
 
In Section 6, we include the updated exploitation plans of each 5G ESSENCE consortium partner connecting 
them with the conclusions of D8.6 in line with D8.4  [1] 
 
Section 7 includes references used in D8.4 as of the exploitation for each partner provided in Section 6. 
 
Section 8 includes references used throughout the deliverable. 
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Glossary 

Acronym Explanation 
3GPP The Third Generation Partnership Project 

4G 4th Generation  of Mobile Communications 

5G-PPP 5th Generation-Public Private Partnership 

5G 5th Generation of Mobile Communications 

5GC 5G Core network 

AI Artificial Intelligence 

AP Access Point 

AR Augmented Reality 

ARINC Aeronautical Radio, Incorporated 

AWS Amazon Web Service 

B2B Busines-to-Business 

B2C Business-to Consumer 

BMSC Broadcast Multicast Service Center 

BS Base Station 

BSS Business Support System 

C-RAN Cloud Radio Access Network 

CA Consortium Agreement 

CaaS Content as-a-Service 

CAGR Compound Annual Growth Rate 

CAPEX, capex Capital Expenditure 

CBRS Citizens Broadband Radio Service 

CEAP Cloud Enabled Access Point 

CESC Cloud Enabled Small Cell 

CN Core Networl 

COTS Commercial-Off-The-Self 

CPU Central Process Unit 

CRM Client rlationship Management 

CS Circuit Switched 

CSR Corporate Social Responsibility 

cSD-RAN centralised Software defined RAN 

CT Communication Technology 

D2D Device-to-Device 

DAS Distributed Antenna System 

DC Data Centre 

DPI Deep Packet Inspection 

DRAM Dynamic Random Access Memory 

E2E End-to-End 

EEA European Economic Area 

EC European Commission  

eMBB enahnced Mobile Broadband 

EMF Electro-Motive Force  

eNB evolved Node B 

EPC Evolved Packet Core 

ERRC Eliminate-Reduce-Raise-Create 

ETSI European Telecommunications Standards Institute 

EU End-User 

EU European Union 

EVO Edge Video Orchestrator 

EVS Enhanced Video Service 

FCF Free Cash Flow 
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FDI Foreign Direct Investment 

FOMO Fear of Missing out 

GA Grant Agreement  

GDP Gross Domestic Product 

GDPR General Data Protection Regulation 

GSM Global System for Mobile Communications 

GSM-R Global System for Mobile Communications - Railway 

GW Gateway 

H2020 Horizon 2020 

HD High Definition 

HTTP, http Hypertext Transfer Protocol 

HTTPS, https Hypertext Transfer Protocol Secure 

HW Hardware 

i-EVS Italtel - Enhanced Video Service 

IaaS Infrastructure as-a-Service 

ICT Information and Communications Technology 

IFE In-Flight Entertainment  

IFEC In-Flight Entertainment and Connectivity 

IMS IP Multimedia Subsystem 

IoT Internet of Things 

IP Internet Protocol 

IPR Intellectual Property Right 

IRR Internal Rate of Return 

IT Information Technology 

ITS Intelligence Transport System 

KPI Key Performance Indicator 

KVM Kernel-based Virtual Machine 

LAN Local Area Network 

LPWAN Low Power WAN 

LRU Line Replaceable Unit 

LTE Long Term Evolution 

LTE-A Long Term Evolution - Advanced 

MA Monitoring and Analytics 

MANO Management and Orchestration 

MC Mission Critical 

MCE Multi-cell/multicast Coordination Entity 

MCS Mission Critical Service 

MEC Mobile Edge Computing 

MEC Multi Access Edge Computing 

MIMO Multiple Input, Multiple Output 

MISE Ministry of Economic Development [Italian Ministry] 

ML Machine Learning 

MME Mobility Management Entity 

mMTC massive Machine Type Communications 

MNO Mobile Network Operator 

NB-IoT NarrowBand IoT 

MBMS Multimedia Broadcast / Multicast Service 

NFV Network Function Virtualization 

NFVI Network Function Virtualization Infrastructure 

NG Next Generation 

NGI Next Generation Infrastructure 

NH Neutral Host 

NIC Network Interface Card 

NPV Net Present Value 

NO Network Operator 
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NQaS Networking, Quality and Security 

NR New Radio 

NS Network Service 

NSA Non-Standalone 

NUC Next Unit of Computing 

O&M Operation and Management 

OA Open Access 

OCI Orchestrator Interactor 

ODL OpenDayLight 

OPEX, opex Operational Expenditure 

OSM Open-Source MANO 

OSS Operations Support System 

OTT Overt-The-Top 

PESTLE Political, Economic, Social, Technological, Legal and Environmental 

PaaS Platform as-a-Service 

PAX PAssengers 

PC Personal Computer 

PED PErsonal Device 

PMR Professional Mobile Radio 

PMSE Programme Making and Special Events 

PoC Proof of Concept 

PPP Public Private Partnership 

PS Packet Switched 

PS Public Safety 

QoE Quality of Experience 

QoS Quality of Service 

RAM Random Access Memory 

RAN Radio Access Network 

RAT Radio Access Technology 

RAVE Reliable Affordable and Very Easy 

RBC Regulation; Below Cost 

REST Representational State Transfer 

RIA Research and Innovation Action 

RRM Radio Resources Management 

RSPG Radio Spectrum Policy Group 

RT Real Time 

RTP Real-Time Transport Protocol 

SA Service and System Aspects 

SA Standalone 

SaaS Software as-a-Service 

SC Small Cell 

SCaaS Small Cell as-a-Service 

SCF Small Cell Forum 

SCNF Société Nationale des Chemins de Fer français 

SCNO Small Cell Network Operator 

SD-RAN Software-Defined Radio Access Network 

SD Software-Defined  

SD Standard Definition 

SDK Software-Defined Networking 

SDN Software-Defined Kit 

SDO Standards Developing Organization 

SDU Seat Dispaly Unit 

SFC Small Cell Forum 

SLA Service Level Agreement 

SME Small- and Medium-sized Enterprise 
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SMS Short Message Service 

SO Stadium Owner 

SP Service Provider 

VNF Virtualized  Network Function 

SW Software 

SWOT Strngths, Weaknesses, Opportunities and Threats 

TETRA TErrestrial Trunked RAdio 

TRL Technology Readiness Level 

TV Television 

UC Use Case 

UE User Equipment 

UNGPs UN guiding principles on business and human rights 

URLL Ultra-Reliable Low Latency 

URLLC Ultra-Reliable Low Latency Communications 

USP Unique Selling Proposition 

V2X Vehicle-to-Everything 

VIM Virtualised Infrastructure Manager 

VR Virtual Reality 

VSCNO Virtual Small Cell Network Operator 

WACC Weighted Average Cost of Capital 

WAN Wide Area Network 

WG Working Group 

WP Work Package 

WS Web Service 

WWW, www World Wide Web 
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1 Introduction 
 

1.1 Preamble 
 
The 5G ESSENCE Project

1
 (Grant Agreement (GA) No.761592) -hereinafter mentioned as the “Project”- is an 

active part of the 5G-PPP – phase 2 initiative.  
 
The soundness of 5G ESSENCE solutions and market potential 5G is a fundamental shift and a “key enabler” in 
the future of the digital world, changing the way people innovate, collaborate, and socialize, and this shift to 5G 
introduces novel challenges and approaches. The introduction of 5G technologies in economic and societal 
procedures of everyday life is a key asset that supports transformation of the vertical industries and focuses on 
the development of cloud infrastructure and the concomitant development of mobile broadband digital access 
networks. 
 
This rising demand for high data volume and bandwidth-greedy applications will certainly introduce new 
requirements in the existing infrastructure  [2]. The advent of IoT and the predictive and real-time (RT) 
intelligence on network devices act as a “catalyst” to the growing adoption of edge cloud solutions and services. 
To respond, the next generation (NG) of communication and services includes virtualized applications that run 
much closer to mobile users ensuring network flexibility, economy and scalability. The delivery of services from 
an edge cloud represents a new synergistic business model between network service providers or edge cloud 
providers and enterprises. Nokia presents an estimate of the potential revenue associated with providing these 
edge cloud hosted services in their publication  [3]. For the edge cloud provider, it represents an opportunity to 
nearly double the revenues associated with the new services, while for an Information Communication 
Technology (ICT) services enterprise it shows a potential opportunity to add a new revenue stream to its 
portfolio by using and delivering over the top services. 
 
According to K. Hill’s “6 predictions for the small cell market”, the small cell market, which is at the core of the 
5G ESSENCE, is exhibiting a very substantial growth in the last years, and will continue to grow, to the point that 
the value of Long Term Evolution (LTE) small cells will represent more than 85% of the small cell equipment 
market  [4]. The Small Cell Forum (SCF) market status report indicated that up to 14 million small cells were 
shipped up to May 2016, and that during 2015  [5], the urban small cell shipments grew 280%  [5]. The analysis 
provided in the Small Cell 5G Network Market, an analysis provided by markets and markets, forecasts that the 
global small cell networks market will grow up to €3.6 billion by 2020 at a Compound Annual Growth Rate 
(CAGR) of 29.80%  [6]. Similar forecasts presented by the Small Cell Forum predict even higher revenues, 
reaching €6 billion by 2020  [5]. It is also worth emphasizing that more than 90% of this total revenue will be 
associated to small cells in non-residential areas, like it is the case of the small cells considered in the 5G 
ESSENCE scenarios. 
 
The 5G ESSENCE project realises a two-tier cloud architecture enabling the provision of dynamically repurposed 
virtual network infrastructures with tailored computing and flexible networking capabilities. This will greatly 
benefit the Mobile Network Operators (MNOs) and Over-the-top (OTT) players to deploy and offer cutting-edge 
services to specific customers, with increased cost savings (e.g., energy efficiency thanks to the Edge DC design 
and the portability of functionalities closer to the mobile network edges) and allowing optimal reuse of the 
deployed virtual infrastructures. 
 
At the same time, in order to promote greater network capacity, scalability, and reduced latency, ultra-dense 
networks with numerous small cells have been proposed. They require advanced interference mitigation and 
advanced automation of management and operations, all at the edge of the network. In this context, the Small 
Cell as-a-Service (SCaaS) approach (enabled also through multi-tenancy and the network slicing model in 5G 

                                                 
1
   In the context of the present Deliverable D1.1, the term “Project” refers directly to the specific 5G ESSENCE Project and 

its contents. The term “project”, when used, it refers to any kind of project. 
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ESSENCE) will be substantially more efficient in highly dense scenarios than solutions based on independent 
deployments on a per-operator basis, thus bringing significant cost reductions. Nokia’s study on Small Cells 
“Small cell deployments: you don’t have to learn the hard way Study for Small Cells deployment” investigates 
how many small cells would be needed to deliver the same Quality of Experience (QoE) using the neutral host 
model compared to each of three operators deploying its own small cell network. The results showed that 
deploying a small cell network provided a substantial boost of up to 35% in the “baseline” QoE measured in 
terms of the number of subscribers receiving 1.8 Mbps downlink throughput.  
Even more, only 25 shared sites were needed in the neutral host deployment compared to 57 sites required if 
the operators used the “go-it-alone” method. That represents a 56% saving in the number of sites, leading to a 
significant reduction of costs  [7]. In similar terms, the study by Ericsson analyzed the benefits of a wholesale 
model in which operations and assets are shared among multiple players through a third party. The financial 
benefits of this model were quantified to be around 40% in terms of asset savings and up to 31% in terms of 
cash-flow improvements  [8]. Based on the aforementioned references, we clearly observe that the 5G ESSENCE 
solutions based on the neutral host model for facilitating the sharing of infrastructure among many tenants can 
lead to an important impact in terms of cost savings for network operators. 
 
In “Market drivers for multi-operator small cells” [9], it is identified that resource management is one of the 
fundamental approaches to kick-start the multi-operator model. In particular, the resource management model 
of the small cells should enable greater operator's control over his resources, evolving this approach towards 
full network slicing in virtualised environments, so that the different tenants can access their own resources. In 
this respect, it is expected that the new enhanced operation achieved thanks to the cSD-RAN controller of the 
5G ESSENCE approach will become fundamental, impacting towards a wider adoption of the multi-operator 
model. 
 
Under all the perspectives mentioned above, the core challenge in the 5G ESSENCE framework develops an 
ecosystem to sustain network infrastructure openness, built on the pillars of network virtualisation, mobile-
edge computing capabilities and cognitive network management. A further challenge addressed in the 5G 
ESSENCE context is that it dramatically decreases network management operating expense (OPEX) through 
automation, whilst increasing user perceived QoE and security. 
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1.2 The Evolution of 5G Networks 
 
5G will undoubtedly change our everyday lives and the world as a whole. It will have many political, social and 
economic consequences. New applications and use cases will emerge, which will allow not only for the 
operators to expand their businesses, but also for new players to enter the market. The hunger of the users for 
higher speeds will continue to grow, and 5, with its new technologies and approaches will have the task to fulfil 
those needs of the users. 
 
The main key technologies of 5G are the following: 

 mmWaves 

 Small cells 

 Massive MIMO 

 Beamforming 

 Full duplex 
 
These new technologies will enable 5G to have far better performances than its predecessors and achieve 
higher peak data rates, mobility, lower latency, higher density and higher network energy efficiency, all of 
which are necessary for the many potential use cases.  
 
These key 5G enablers, together with network function virtualization, software defined networking, mobile 
edge computing and network slicing, are crucial points in the facilitation of new services. 
Furthermore, a new radio interface and radio access network has been developed, called 5G New Radio or 5G 
NR, which can be standalone (SA) or non-standalone (NSA).  
In order to be properly deployed, 5G will have to follow certain rules and regulations concerning radio and core 
networks, such as spectrum licenses, by different national regulation bodies, as well international, such as the 
European Commission (EC). 
 
3GPP is the SDO that is working on the official definition and standardization of 5G. 3GPP Release 15 represents 
the first full set of 5G standards. It addresses the general overview of the 5G network architecture. This Release 
15 expands with further phases to cover not only the initial specifications that enabled non-standalone 5G 
systems integrated with LTE networks (specifically, still leveraging LTE EPC for the control-plane in dual-
connectivity mode where also 5G NR is deployed). The first next phase, that is Release 16, addresses the so-
called standalone 5G. The standalone 5G has an enhanced radio system, which is complemented by a next-
generation core network (i.e. the 5G core, 5Gc), with improvements also to LTE core for a better integration 
with 5G. 
Additional next phases of the 5G specifications and standards definition have already started, taking as basis 
3GPP Release 16 often called 5G Phase 2. Release 16 and Release 17 cover studies, on topics such as 
Multimedia Priority Service, Vehicle-to-everything (V2X) application layer services, 5G satellite access, Local 
Area Network (LAN) support in 5G, wireless and wireline convergence for 5G, terminal positioning and location, 
communications in vertical domains and network automation and novel radio techniques. Further items being 
studied include security, codecs and streaming services, Local Area Network interworking, network slicing and 
the IoT. 
 
There are further activities that are focusing on widening the applicability of 3GPP technology to non-terrestrial 
radio access systems. These include satellites and airborne base stations (BSs), as well as maritime applications 
including ship-to-shore and ship-to-ship communications. There is also ongoing research for enhancing LTE-
based railway-oriented services. More 5G system enhancements are set to follow in Release 17, scheduled for 
delivery in 2021. 
 
On the whole, starting from Release 15, eMBB is first addressed, then URLLC type of communications are more 
for Release 16, while mMTC services are postponed to “Release 17”, as integration with LPWAN (Low Power 
WAN) technologies is foreseen. Actually, technologies as NB-IoT and LTE-M are going to be deployed, therefore 
enhanced and integrated in 5G architecture.  
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Last but not least, as the 5G specification makes progress, more automation and self-management (i.e.: 
organization, configuration, optimization, healing and orchestration) are developed and integrated. 
The latest releases (Rel. 16 and Rel. 17) will define the 5G evolution, which will be vertically driven. All the 
current ongoing trials are in this direction, with the results directly affecting the final standardization. 
The 5G ESSENCE use cases will be no exception. Given that, there will be no complete 5G coverage by 2025, 
these use cases will only then be able to be fully realized, and the evolution of 5G will allow telling how these 
use cases will be better specified. 
 

1.3 5G ESSENCE Innovations in 5G Architecture 
 
The 5G ESSENCE is an Innovative Project that addresses the paradigms of Edge Cloud computing and Small Cell 
as-a-Service (SCaaS) by fueling the drivers and removing the barriers in the Small Cell (SC) market, which plays a 
“key role” in the 5G ecosystem. The 5G ESSENCE scope 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, with new opportunities for ownership deployment, operation and amortization. Such targets are fully in 
line with the today’s technical and business needs, and as a consequence, with the needed innovations, which 
the SDOs are also addressing.  
 
SDOs are working along all directions, requirements identification, RAN and core parts of the 5G architecture, 
as well as on the terminal and service-related aspects. Indeed, clarification of needs and enhancements with 
respect to current solutions and technologies (i.e. the aimed innovations) are in scope.  
 
Accordingly, the project solution aimed at providing Small Cell coverage to multiple operators “as-a-Service”, 
enriched with a two-tier architecture, that is: a first distributed tier for providing low latency services and a 
second centralized tier for providing high processing power for compute-intensive network applications. 
Furthermore, some services and applications of critical interest for the market have been developed, together 
with the overall architecture, in the project use-cases. This demonstrate the validity, but also the innovations 
that the 5G ESSENCE project brings to the standard 5G architecture as specified by the SDOs.  
 
The project innovations mainly “target” the RAN part of the network and, in some extent, also the terminal and 
service aspects of the 5G systems, as the development of the issued application has led to novelties also on the 
upper layers of the protocol stack with new function and service components, and to the way they are 
automatically build, composed, monitored, optimized, managed and orchestrated.  
Such statements are yet corroborated by the impacts the project has already brought to some SDOs, for its 
specific innovations, to 3GPP and ETSI in particular. 
 
More in detail, the 5G ESSENCE solution envisages to virtualize and to partition the Small Cell capacity and, at 
the same time, supporting enhanced edge cloud services by enriching the network infrastructure with an edge 
cloud. On top of the considered and enhanced (virtualized) platform, the needed functions and services run in 
the form of software components (though the integration with physical elements is possible). Network Function 
Virtualization (NFV) is currently recognized as one of the “key enabling technologies” for the deployment of 5G 
networks, while the NFV Management and Orchestration (MANO) framework and its various aspects have been 
specified keeping view of management and orchestration of virtualized network functions and services. In 
addition, Multi-access Mobile Edge Computing (MEC) is a widely adopted ETSI standard that specifies the 
architecture and functional components with related interfaces of a platform to offload application tasks from 
mobile users over a hosting (virtualized) infrastructure at the edge of the Telco network. Therefore, the 5G 
ESSENCE framework combines the basic MEC and NFV concepts and specification with the Small Cell 
virtualization in 5G networks and enhances them for supporting multi-tenancy and for increasing the network 
capacity and the available computational resources at the edge. 
 
The proposed solution allows multiple network operators (tenants) to provide services to their users through a 
set of Cloud Enabled Small Cells (CESCs) deployed, owned and managed by a third party (i.e., the CESC 
provider). This not only extends the legacy NFV and MEC frameworks, but it is also in line with the vision of a 
fully integrated solution, where MEC applications can be also deployed and managed as VNFs, as being 
addressed by ETSI. Clearly, it is an outstanding innovation to realize a holistic solution integrating and 
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leveraging in a synergic way dense coverage by small cells, edge computing and network function virtualization, 
even with the needed tools and facilities for flexible, efficient and automatic operations. Such innovations of 5G 
ESSENCE project allow for the creation of network slices to address the needs of any vertical, fully including the 
radio part of the network in terms of resources and integrated management with orchestration. For the 
purpose, enhanced virtualization features, radio resource schedule and management, software defined data 
and control planes deployment, advanced measurements and analytics (also in RAN) and closed-loop control by 
machine learning for adaptation and optimization have been conceived, developed and validated along the 
project execution. 
 
 Actually, current technology in Network Function Virtualization Infrastructure (NFVI) requires enhancements to 
support the performant and deterministic execution as well as fast instantiation of Virtual Network Functions 
(VNFs) for 5G networks, in order to timely respond to network variations.  
In the 5G ESSENCE architecture the NFVI spans across Main DC (i.e., either the regional or the core cloud) and 
Light DCs (i.e., very local clouds), and this requires dealing with wide distribution and heterogeneity. The high 
dynamicity characterizing the system calls for an efficient, distributed and adaptable monitoring system. The 
project enriched monitoring dataset is provided to an analytics engine to extract insights to support 
orchestration decisions and enable efficient resource allocation across the overall infrastructure. The 5G 
ESSENCE orchestration platform also manages the lifecycle of services and it fully supports an ETSI-based view 
of the MANO, extending related concepts towards embracing the highly distributed and dynamic infrastructure 
that characterizes the project context and solution.  
 
Among other requirements, it is crucial to provide location-awareness, as well as resource and energy efficient, 
dynamic, and scalable orchestration. An OSM (Open-Source MANO) orchestrator (by ETSI) is in charge of 
configuring in one go both the compute resources and the network resources. The OSM has been extended and 
deployed on top of two main components: (i) the SDN controller (OpenDaylight

2
), taking care of flows, 

connections and communication between VNFs (and maybe other resources); (ii) the Virtual Infrastructure 
Manager (OpenStack

3
), taking care of the computing resources. This is complemented with a multi-tier 

orchestration engine that spans the whole network and computing infrastructure, as already said for a holistic 
and synergic view and solution. The ultimate objective is to address the vertical requirements for which the 
dedicated network slice has been created, optimizing (in a proactive way) at the same time the available 
network and computing resources of the overall system (end-to-end/E2E). 
    
To “address” the variety of use cases considered by the project, additional and sometimes application-specific 
enhancements and therefore innovations, have been developed within the framework of the 5G ESSENCE 
context. These concern service architectural evolutions, evolved VNFs on-boarding and management, novel 
deployments and management (plus orchestration) features and processes, all leveraging the already mentioned 
project technical innovations. This is to underline, as real innovation appears when market needs are better 
addressed or new needs are addressed by novel services, keeping-up with the social and economic trends and 
evolutions. 
 

 

  

                                                 
2
  Please see: https://www.opendaylight.org/ 

3
  Please see: https://www.openstack.org/ 

https://www.opendaylight.org/
https://www.openstack.org/
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1.5 Focus Areas and Analysis Tools Used 
 
The document will be providing information on focus areas for each use case of the current deliverable. These 
can be found in Sections 2 - 4. Each section starts with a product/ service description then an industrial and 
economic analysis is carried out, based on the respective business model. Below is a list of business tools used 
to analyse each use case’s Business Model, value it brings to the market and the economic analysis of how each 
use case’s potential exploitation in the market: 
 
1. Market environment Analysis industry analysis offers insights into the micro and macro environments  

 
a. PESTLE is a framework or tool is used to analyze and monitor the macro-environmental factors 

that may have a profound impact on an organization’s performance. This tool is especially useful 
when starting a new business or entering a foreign market. PESTLE offers general insights to the 
nature of the elements that affect a business and generally has an indirect impact on the company  
[10]. 
 

b. Porter’s 5 Force Framework is tool used to analyze the company’s micro-environment or the 
competitive environment. It offers a “horizontal” competition analysis by though examining the 
threat of substitute products or services, the threat of established rivals, and the threat of new 
entrants. Porter’s 5 Forces Model also analyses the “vertical” competition through examining the 
bargaining power of suppliers and the bargaining power of customers. The tool is very specific and 
useful to gain insights to the industry’s attractiveness and profitability as it offers direct and 
regular influence over a company. 
 
 

2. Value Creation and Casual Ambiguity Analysis 
 

a. ERRC Grid: The ERRC grid is a framework for developing “blue ocean strategies” through the 
Eliminate-Reduce-Raise-Create factor identification. It is a simple matrix like tool that drives 
companies to focus simultaneously on eliminating and reducing, as well as raising and creating 
while unlocking a new blue ocean strategy  [11] [12]. 
 

b. Business Model Canvas concludes in a one-page overview that enables management to have 
structured conversations around strategy by laying out the crucial activities and challenges 
involved with the identified initiative and how the elements relate to each other. 
 

c. Activity map is a framework for analyzing competitive advantage through listing the value creating 
activities as core competencies a business offers as well as the advantages created through 
delivering the unique mix of these competencies. 

 
i. Core operational activities will be summarized in blue bubbles. 

 
ii. The key functional strengths will be summarized in grey bubbles. 

 
iii. Customer Perceived value they receive through the product or service output will be 

summarized in white bubbles. 
 
 

3. Investment Evaluation 
 

a. Technoeconomic Analysis 
 

i. Forecasting sales is one of the most important factors for properly assessing the viability 
of an investment. In 5G ESSENCE industrial partners provided feedback on the estimated 
sales per product based on market research. This research was either conducted inhouse 
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or outsourced to third party by our partners. The outcome of that feedback has been 
included in this document still, there are issues regarding partners exposing the sources 
of those market research results and presenting the reports themselves publicly. Such 
market research reports are high value company confidential data thus, they cannot be 
made publicly available  [13] [14] [15]. 
However, to empower the credibility of the sales forecasts, partners that provided their 
input in market data exposed the scientific methods that were used to conduct the 
market research can be found in Appendix 1. 
 

ii. Cost estimation  [14] [16]is another very important factor for properly assessing the 
viability of an investment. After estimating the scale of each investment on a use case 
basis, industrial and technical partners provided feedback on the estimated costs based 
on their internal data. The outcome of that feedback has been included in this document 
still, there are issues regarding partners exposing the specific purchase prices for services 
and equipment. Those data are high value confidential data that belong both to our 
partners and their respected suppliers and cannot be exposed publicly.  Due to that 
restriction, we asked our partners to provide a range of prices and we used a worst-case 
scenario approach to estimate the highest possible costs per each use case related 
product  [14] [16]. Costs have been identified as CAPEX or OPEX. Capital expenditures 
(CAPEX) and operating expenses (OPEX) represent two categories of business expenses. 
However, there are distinct differences between the two and their respective tax 
treatments. For more information please refer to Appendix 1. 
 

iii. NPV, Payback. The Net Present Value (NPV) is the value of all future cash flows (positive 
and negative) over the entire life of an investment discounted to the present. NPV 
analysis is a form of intrinsic valuation and is used extensively across finance and 
accounting for determining the value of a business, investment security, capital project, 
new venture, cost reduction program, and anything that involves cash flow  [16]. We will 
be using Free Cash Flows in our calculations. The formula for calculating NPV is the 
following: 

𝑁𝑃𝑉 =∑
𝑅𝑡

(1 + 𝑖)𝑡

𝑛

𝑛=1

 

Rt= Free Cash Flows 
i= discount rate  
t= Number of timer periods 

 
The Payback Period is the amount of time required to recover the cost of investment 
(break-even).  
To estimate the Payback Period, we need to estimate the Net cash flows. 
Net Cash flows = Cash flow from Operations + Cash flow from Financing Activities + Cash 
flow from Investment Activities. 

 
iv. The Sensitivity Analysis is a Financial Sensitivity Analysis, also known as a What-If 

analysis or a What-If simulation exercise, is most commonly used by financial analysts to 
predict the outcome of a specific action when performed under certain conditions. 
Financial Sensitivity Analysis is done within defined boundaries that are determined by 
the set of independent (input) variables. 

 
 
Appendix 1 can be considered as a handbook for Market environment and industry analysis, Value creation and 
casual ambiguity analysis, competitive advantage sustainability analysis and investment evaluation. Sub-section 
1.6 provides a SWOT analysis for 5G ESSENCE concerning all the use cases. 
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In the nature of 5G ESSENCE the consortium has formed a tight partnership with one another there has also 
been an exchange of contacts in order to assure exploiting 5G ESSENCE as a business model. As such, the latter 
would entail each use case to collaborate and work together tightly in order to provide the end-customer with a 
viable product which can generate revenues thus, impacting the EU economy by creating job opportunities and 
income in the form of tax payables to the respective EU country which also impacts the EU through each 
country’s contributions to their membership. The nature of the partnerships along with using the output of 5G 
ESSENCE for each use case would revolve around the below  
 
• UC1: 

o Champion partner - Network Operator.  
 
• UC2: 

o Champion partner - Network operator and larger industry like TCS. 
 
• UC3: 

o Champion partner - large industry such as Zodiac/ Safran Aerospace. 
 
In the three use cases, the value of the SME’s is as important as the larger organizations due their capability to 
understand the market.  

1. ISW 
2. SML 

3. Athonet 
4. ORION 5G 

5. CPT 
6. 8Bells 

 
Research institute importance to use the knowledge gained in other researches  

1. NCRSD 
2. I2CAT 

3. CREATE-NET 
4. UPC 

5. UPV/EHU 

 
 
In the context of the 5G ESSENCE Project, expected publications are to be published according to the Open 
Access (OA) principles The consortium has and will make use of both “green” (or self-archiving) and “gold” open 
access options to ensure Open Access to an appropriate number of the publications that have been produced 
during the life-time of the Project and still remain to be produce. Details of previous exploitations and 
disseminations have been described in full in deliverables D8.3  [17] and D8.4  [1].  
 
With regard to IPR, Deliverable D1.4  [18] addressed the recognition the 5G ESSENCE consortium has over the 
importance of IPRs under a basic philosophy: The general architecture and scientific results defined during the 
course of the project are public domain research, intended to be used in international fora to “advance” 
technological development and scientific knowledge. Thus, basic methods, architectures and functionalities 
should be available for scrutiny, peer-review and adaptation.  
 
There is prediction that any valuable IPRs that might come-up during the course of the 5G ESSENCE project 
from the work in the areas of new technological innovations with direct product use, will be protected by the 
consortium and/or any single partner entity within the project. The IPRs shall be shared with reasonable rules 
and be strictly adhered to the H2020 contract rules as well as to the corresponding Consortium Agreement (CA) 
provisions.  
 
The Consortium Agreement has provided rules for handling confidentiality and IPR to the benefit of the 
consortium and its partners. All the project documentation has and will remain to be stored electronically and 
as paper copies. Classified documents will be handled according to proper rules with regard to classification (as 
described above), numbering, locked storing, and distribution limitations.  
 
The policy that will govern the IPR management in the scope of the 5G ESSENCE is driven by the following 
principles, also detailed in the Consortium Agreement: (i) Policy for Ownership and Protection of knowledge; (ii) 
Dissemination and Use policy; (iii) Access rights for use of knowledge; (iv) Confidentiality; (v) Ownership of 
results/ joint ownership of results / difficult cases (i.e.: pre-existing know-how so closely linked with result 
difficult to distinguish pre-existing know-how and result); (vi) Legal protection of results (patent rights); (vii) 
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Commercial exploitation of results and any necessary access right; (viii) Commercial obligation; (ix) Relevant 
Patents, know-how, and information Sublicense, and; (x) Pre-existing know-how excluded from contract.  
 
The 5G ESSENCE consortium is to respect the framework that is structured by the joined provisions of:  
 

 The European Directive 95/46/EC (“Protection of personal data”)  [19], and;  
 

 Opinion 23/05/2000 of the European Group on Ethics in Science and New Technologies concerning 
“Citizens Rights and New Technologies: A European Challenge”  [20]. 
The 5G ESSENCE partners will also abide by professional ethical practices and comply with the Charter 
of Fundamental Rights of the European Union  [21] .  

 
A mixed model of publication has been deployed with some partners decision to actively exploit an end-product 
which will be protected from publications due to the nature of the solution’s architecture being composed of a 
mix of proprietary elements with elements which have been supported by public funding. There has been 
publication which have received Gold Access and or Green Access policies. These are outlined in deliverable 
D8.2   [22] in detail. Within the context of deliverable D8.2 [22] the consortium has fulfilled its IPR policies. As 
mentioned in deliverable D8.2  [22] in the context of research funding, an open access requirement does in no 
way imply an explicit obligation to publish results. The decision on whether or not to proceed to a publication, 
lies entirely with the grantees. Open access becomes an issue only if publication is elected as a means of further 
realizing dissemination. Moreover, Open Access (OA) does not interfere with the decision to exploit research 
results commercially, e.g. through patenting. The decision on whether to publish open access must come after 
the more general decision on whether to publish directly or to first seek protection. More information on this 
issue is available in the European IPR Helpdesk

 
fact sheet “Publishing vs. patenting”. This is also illustrated in 

the Figure below (Figure 3 in deliverable D8.2 [22] ), showing open access to scientific publication and research 
data in the wider context of dissemination and exploitation. 
 

 
 

Figure 1: Open access to scientific publication and research data in the wider context of dissemination and 
exploitation. 
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1.6 5G ESSENCE SWOT Analysis 
 
The identification of the Strengths Weaknesses Opportunities Threats (SWOTs) in order to achieve an objective 
is an initial step commonly used in Business Analysis. 
SWOT Analysis involves:  

 
1. Specifying an objective, either of project or of business model.   

 
2. Identifying the internal and external factors that are favorable and unfavorable to achieving that 

objective. 
 
Once an objective has been defined, one can identify (by analysis) the four SWOT factors. SWOT analysis aims 
to identify the key internal and external factors seen as important to achieving an objective. SWOT analysis 
groups key pieces of information into two main categories:  

 
1. Internal factors — the strengths and weaknesses internal to the organization. 

 
2. External factors — the opportunities and threats presented by the environment external to the 

organization. 
 
Analysis may view the internal factors as strengths or as weaknesses depending upon their effect on the 
objective the “business champion” aims to achieve. The factors may include all of the personnel, finance, 
manufacturing capabilities, background, competences, and so on of the business champion.  
The external factors may include macroeconomic matters, technological change, standardization, legislation, 
and sociocultural changes, as well as changes in the marketplace or in competitive position. 
 
A SWOT analysis per-sè does not prioritize the relevant factors and relate them as a basis to define a strategy to 
reach the objective.  However, it is yet very useful, as all the positive and negative elements are identified 
beforehand, to be properly considered or managed. 
 
The strengths should be at best leveraged or directly provide support to achieve the objective, while the 
weaknesses should be counteracted or changed in time in order to avoid any negative impact. Likewise, the 
opportunities should be gathered and even boosted when possible, for favorable effects.  
While, the threats should be carefully considered in advance, by preparing a response plan for mitigation, if not 
possible to either avoid them or change them into opportunities, gaining in this case even some benefits.  
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Internal Factors 
 

Strengths Weaknesses 
 

 5G Infrastructure Public Private Partnership (5G 
PPP) joint initiative and therefore, compliant to 
the 5G-PPP reference architecture. 

 Open innovation-oriented model. 

 Approach based on open source tools and 
platforms, based on open interfaces that do not 
conflict with systems already on the market 
today.  

 To be on the market addressing a variety of 
needs and requirements. Some examples are: 
sport events, shopping malls daily activities, 
popular ceremonies on the squares/streets, and 
public celebrations. The project pilot for the use-
case is demonstrated and evaluated in a real 
stadium during a football match. 

 The active stakeholders (e.g. MNO, SMEs, system 
integrators, Service and Media providers) have 
acquired the needed know-how. 

 The items of cost can be clearly identified and 
flexibly shared between the stakeholders, 
depending on the specifically issued ecosystem 
and business model. 

 The deployment of a use-case can be 
progressively carried-out in the possible 
scenarios and in a geo-localized perimeter for 
each of them (i.e.: limited and well-estimated 
cost). 

 Addressing of different target customer groups 
through the development and packaging of 
different tailor-made services (VNFs).  

 Carried out a careful design to meet low latency, 
high bandwidth and in general all the needed 
QoS targets, which can be monitored real-time 
through the definition and measurements of 
relevant KPIs (SLA specification and 
management)  

 Solution that efficiently and flexibly use the 
network and computing resources. 

 Strong commitment to achieve active 
collaboration with the 5GPPP body, in order to 
cooperate in the development of standards and 
ensure future adoption of the results of the 5G 
ESSENCE in the industry sector. 

 Architecture based on ETSI-MEC and NFV de 
facto specifications, to ensure exploitation and 
adoption by a wide and easily accessible 
audience; while, other technologies are either 
well-known or evaluated in advance. 

 The partners and ecosystems should be properly 
selected depending on the specific application 
scenario.  

 Possibly, delicate sizing and multi-tiering of the 
edge-computing platform. 

 High flexibility needed for the business champion 
in organization, processes (e.g. dev ops), etc. to 
adapt to the pretty dynamic market trends and 
needs. 

 Required prompt experimentation and in case 
adoption, of the cutting-edge technology; 
therefore, also critical planning of investments, 
and continuous formation of personnel. 

 Possibly, contradictory opinions on the 
definitions of the features to be supported for 
each implementation. 

 Reluctance (e.g. for an MNO) to invest on  a new 
wide variety of technologies (e.g 5G with MEC, 
NFV and SDN), while having already bulk assets 
on previous technology (e.g. 4G), with still high 
potentialities. 

 To understand for each scenario the most 
adequate (needed) advs campaign (actually, 
supporting novel and creative experiences during 
a sport event is pretty different from addressing 
a smart shopping mall). 

 
Table 1: Internal factors. 
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External factors 

Opportunities Threats 

 Funding opportunities and raising as for 
innovation in the Entertainment vertical by 5G 
systems and evolutions (e.g.: public funding in 
EU Horizon, operators’ or stadium owners’ 
internal and pioneer projects). 

 The entertainment market is the first vertical 
addressed by xMBB already with 4G and first 5G-
enabled service categories; therefore, both the 
market and technology are more mature, as well 
as the customers and verticals prone to 
experimentation and adoption. 

 EU very active in supportive Policies in relevant 
threads. 

 Progressive spreading of the neutral host model 
(i.e.: availability of network and computing 
resources ubiquitously, to support the use-case 
realization).  

 Industrial, academic, governmental, 
standardization and social stakeholders 
worldwide are strongly committed to develop 
and foster the adoption of novel technologies 
(i.e.: 5G and evolutions) for an improved 
efficiency, sustainability and well-fare. 

 Potential development of new business models 
and ecosystems resulting from innovation. 

 Organizational structure and processes more and 
more integrated (indeed, this is the current 
trend) both intra- and inter-partners, so to 
augment flexibility and reduce costs.  

 Mass-diffusion of 5G technology should foster 
adoption and diminished CAPEX and OPEX. 

 Steady increase (exponential) of mobile data (as 
video content) consumption  [23] 

 Higher diffusion of AR/VR and immersive 
experience technologies and applications, also 
with UHD and 3D video 

  Users devices (e.g.: smart phones, AR/VR visors) 
quickly follow the technology trends and 
potentialities. 

 The social trend of user produced and shared 
content is steadily increasing, with privacy and 
security concerns being addressed by both 
Governments, Standardization Bodies and social 
platforms. People are more aware, confident and 
collaborative (incentive models are also more 
considered). 

 Stakeholders distrust towards novel solutions, 
due to the existence of proprietary services and 
products in some relevant scenarios for the 5G 
ESSENCE proposals.   

 Need of spreading awareness of 5G ESSENCE 
advances and solution between all the relevant 
stakeholders, especially in the Entertainment 
vertical, for a given use-case realization. 

 Need to spread the benefits of a use-case 
realization to the stakeholders involved in the 
reference market sectors. 

 The international trade wars (e.g. between USA 
and CHINA) could increase cost and hamper 
diffusion of innovation worldwide on a large 
scale 

 Diverse culture and society require a too rough 
definition of a specific realization (e.g. European 
and Chinese could prefer a different set of 
features to be supported in a given use-case, and 
have different concerns on some aspects, such as 
privacy and security). 

 Rapid technology evolutions could raise 
interoperability and backward compatibility 
issues. 

 International events of data leakage and security 
breaches could discourage people from being 
collaborative in content producing and sharing 

 Heterogeneity and fragmentation of measures 
aimed at developing digital culture. 

 Inadequate level of ICT skills in population (for 
culture, age, life-style). 

 Limited growth in the propensity to pay for novel 
multimedia broadband services. 

 Impact of the predominant model for Telcos 
(either wholesale or partnerships for sharing of 
infrastructure and resources – neutral host 
model prospective). 

 

 
Table 2: External factors. 
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2 Use Case 1: 5G Edge Network Acceleration for a Stadium 
 

2.1 Product Description 
 
Have you ever been to a stadium and found yourself stuck behind an annoyingly tall person whom 
unintentionally is blocking your view of the pitch? Or have your shoulders and back started to hurt from lifting 
your child up while trying to give them the opportunity to catch a glimpse of their favorite player as they cut 
through the lines of their opponent to score that goal? Perhaps a moment arose when you have had to take 
your eyes off the pitch for those few critical minutes as you were paying for your snack when your team scored 
their winning goal. More annoyingly, have you tried to make a call only to find that your device’s signal is weak? 
Then you are one of many people who face some “hiccups” while at a stadium. Statistics show that an average 
Bundesliga game in a stadium has around 45 thousand attendees in a limited space whereby everyone is trying 
to get the value for their money; after all everyone paid to watch the game. Meanwhile the network capacity 
present in the stadium is not sufficient to provide each customer full access to all camera perspectives with 
their smart phones. Furthermore, performance of the network will unpredictably degrade when many of the 
attendees try to use additional network-based services due to carrier network capacity limits on the macro 
network.  
 
In its essence, use case 1 demonstrates the broadcast capabilities of LTE/5G networks for video processing at 
the edge. To do so, Edge Cloud Computing is used to reduce backhaul traffic to the macro network by 
leveraging Small Cells which are connected to a local EPC. The use of the EPC expands coverage and capacity 
and paves the way to multimedia transmission to tackle viewing problems audiences’ in a stadium face.  
 
Going back to the scenario where you are at the stadium but just could not see beyond the lovely tall person, 
this is where multi angled streaming is offered to the audience as a service to improve the Quality of 
Experience. Such product empowers the user by offering them a choice of camera angle view to truly give fans 
an immersive experience.  
 
 
How does this work? 
The choice of app customization lies with the offer the telco gives the client or the client takes on the 
responsibility to develop and integrate into their native app. Use case 1 covers the back-end infrastructure 
where the basic framework is based on a smart end-user device in the hands of the fan with access to an 
application which offers additional video streams. The smartphone app allows the user to either see a set of 
video streams in an overview-like layout, as shown in Figure 2. 
The number of video views is configurable and based on the client’s needs. The video views offer two views 
Standard Definition (SD) with a resolution of around 0.8 MBits/s bitrate or High Definition (HD). When touching 
one of the Multi View videos, an overlay showing stream name and current bitrate appears.  On each of the 
video views, the actual stream to be shown can be chosen by the user.  A double click onto a video in the multi 
view brings this video into the full screen mode (Figure 3). 
In parallel to switching to the full screen mode, the application stops the preview (SD) version of the stream and 
internally requests a high bitrate version of the same stream for a HD view. Consequently, the user can watch 
the chosen camera perspective in high quality.  
Thus, the service offers a highly interactive fan experience through optimized operations by deploying key 
functionalities at the edge together with multitenancy support from small cell. 
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Figure 2: Multi View. 

 

 
 

Figure 3: Single View.
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But wait, did we not just describe a scenario where the macro network has a limited capacity? What is the 
technical skeleton to enable this service? It is a fact that multimedia is a heavy data generator and its 
consumption or download is equally as tedious. More importantly, the minutes of lag is easily noticed when 
watching live TV over LTE on your smart TV or smart phone today. In order to support the macro-cellular 
network and deliver a significant increase in scale, capacity, and performance to the network capacity due to 
the pressure brought on by the increased traffic and demand of bandwidth, the below technologies are used to 
enable the in stadium viewing service.  
 

 eMBMS Core: is the simplest and most cost-effective way to deploy LTE Broadcast services to deliver 
video, software updates and other broadcast applications, as described in Figure 4. The use of eMBMS 
works to make the software solution: 

 
(i) centralized – to connect to an existing MNO network, 

 
(ii) distributed to specific locations (e.g. stadium) to create localized LTE Broadcast hotspots 

without affecting the existing network. 
 

 
 

Figure 4: The eMBMS Core architecture. 
 

 vEPC an agile mobile packet core provides 5G-Ready EPC which can be deployed either centralized or 
highly distributed on public or private clouds. The functionalities can be distributed between central 
and edge-clouds or hardware nodes to enable hybrid-cloud, fog-computing or MEC type deployments. 
 

 Virtual Network Services - Edge Video Orchestrator - EVO The deployment of Virtual Network Services 
as a virtual machine for the use case 1 in-stadium contains the infrastructure to implement the 
services, as described in Figure 5. The VNF classifies streams a “stream-receivers” and “stream-
providers” and offers a management interface where the below can be managed through the 
dashboard.  

 
o Adding removing users; 

 
o Configuration of which cameras should be transmitted over eMBMS or LTE unicast; 

 
o Configure the connection to the BMSC of the eMBMS subsystem; 

 
o View system resources; 

 
o Set capacity limit for load management purposes; 

 
o View connected cameras; 

 
o Manage additional ingest points (to allow clients, other than SML, to connect), or; 

 
o Inspect individual streams for ingest packet loss and other quality metrics; 

 
o Register new cameras; 

 
o Query the list of streams available on the system; 
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o Request to receive a specified stream, or; 

 
o Simulcast transmission of streams.; 

 
o Supports a tree-like structure of several instances in order to provide scaling to many 

attendees. 
 

 
 

Figure 5: VNF Architecture. 
 
 
Interesting, but what actors are involved in bringing this service to life? It might seem complicated to do, but 
let us break down the actors involved in bringing this streamlined and seamless service to life, by considering 
the following potential roles for involved market actors: 

 

 Small Cell Network Operator (SCNO): Owner of the infrastructure deployed in the stadium.  
 

 Virtual Small Cell Operator (VSCNO): Users of the infrastructure available in the stadium to provide 
services to the end-users. 
 

 End-Users (EU): Users of the networking services. 
 

 Mobile Operators (MO): Responsible of bringing the network and communication services to the 
stadium. 
 

 Service Provider (SP): Companies providing some of the Virtual Network Functions to the SCNO. 
Examples of key service providers for this use case: 

 
o Football/sport society. 

 
o Live event organizer. 

 
o Municipality. 

 
o Video/content provider. 

 
o Stadium owner (rights owner). 

 
o Broadcasters (rights holder). 
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 Spectrum Owner (SO): In the licensed spectrum case for Programme Making and Special Events (PMSE 
costs), stadium which leases the spectrum from an operator, or a mobile operator that offer a service. 
 
 

So what is the potential of use case 1 in the real world market place? 
Use case 1 services not only ease the load from macro network, but it also contributes to an in-stadium real- 
time immersive fan experience. Giving everyone – irrelevant the access types they have – a chance to never 
again have to miss part of the game. It does this by: 

 
- Connecting users, fulfilling their expectations and delivering individual real-time feeds. 

 
- Offering TV production with New ways of video, voice & data from wireless cameras + broadcast to 

a mass audience. 
 
 
Use case 1 leverages the benefits of small cell virtualization and radio resource abstraction, as well as 
optimizing network embedded cloud. With the latter, it becomes possible to ease the coverage and capacity 
pressure on the multimedia infrastructure, while also increasing security since content remains local. 
Furthermore, additional benefits for the operators and the venue owners arise such as lower latency, due to 
shortening the data transmission path. 
Use case 1 offers additional rights management such that video/data can only be received in the stadium – at 
the location of the rights–owner through leveraging EMBMS as a geo-location-based media fencing. 
Use case 1 is truly a pioneering service, which can easily be scaled through customizable applications to support 
more enriching services such as: 
 

 Multi-view close-ups of the game Enhanced user experience. 
 

 Choosing the camera location and number of cameras empowers spectators to choose the camera 
angle on their mobile device to view the game from different camera positions (e.g. corner, team 
bench, top view). 
 

 Replay mode. 
 

 360° Camera views. 
 

 AR overlay: Tactical information and individual statistics during the game as well as 
background information related to players, clubs, referees, etc. 

 
 
Why should I consider this for my business? What value will this add to my business? 
If you are a potential business buyer of this service then you might be asking yourself, but how would this 
service add value to me? Simply put, consumer behavior. Millennials tend to look at their phones for 30% of the 
time during a live event. This is especially lucrative since according to a report by Bloomberg, Gen Z will account 
for 32% of the global population in 2019, which is currently circa 7.7 billion. Gen Z can classify as those born 
from 2001  [24] [25] [26] (see also Figure 6). 
 
If you take into account, the millennials as well and their consumption habits for data then you are on a roll 
with satisfying your customer. According to the UN report, millennials have already outnumbered baby 
boomers and gen x.  
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Figure 6: Generation by proportion of global population (%). 
 
So why not engage them with a product by offering a never seen before immersive fan experience while 
generating extra revenue possibilities by overlay-advertisements, app sponsoring or paid version of event app.  
 
There is one hiccup in your assumption, I am a possible client to this service but my business does not offer 
B2C business model – we are more on the B2B side of business, how can use case 1 be of value to me? 
The service is offering you a next level live production environment due to increased backhaul capacity - the 
playback of the live feeds and replays take place locally, which puts no additional strain on the backhaul 
network and upstream core network (CN) components. The use case 1 is essentially a 5G-based video 
production and video distribution backend service solution core, which delivers benefits to both media 
producers and mobile operators, who will be able to offer enriched event experiences to their subscribers. The 
production/distribution of locally generated content through the 5G ESSENCE platform, coupled with value-
added services and rich user context, will enable secure, high-quality and resilient transmission, in real-time and 
with minimal latency.  
 
Irrelevant if the model is B2C or B2B, the product offering lowers OPEX since telco operator are in a position to 
optimize the network usage. Network operators will be able to rapidly deploy new services, to deliver directly 
to users higher Quality of Experience (QoE), and to offer “Content as-a-Service” (CaaS), increased bandwidth, 
and storage solutions to content providers and venue owners. 
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2.2 Market Environment and Industry Analysis 

2.2.1 Porter’s 5 Forces of Competition Framework 

2.2.1.1 Bargaining power of suppliers 

 
 

 
 
 [27] [28] [29] [30] [31] 
 
Network Operators  
European telecommunications services make up almost 19% of the global market value followed by Asia and 
the Pacific then North America (see Figure 7). 
 

 
 

Figure 7: Global Telecommunications services market value 2012-2019 by region. 
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The number of infrastructure suppliers and telcos is limited to ±40 within the European zone, of which they 
vary in size with many larger network operators working in multiple countries under subsidiary names (see 
Figure 8 and also Figure 9). 
 

 
 

Figure 8: Leading telecommunication operators in Europe by revenue in 2016. 
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Figure 9: Revenue of the telecommunications services industry in Europe 2011-2019. 
 
The Network Operator market is strictly regulated by the EU, whereby mergers must be approved before they 
take place. Supplier size is fairly stable with excessive growth subject to the competitive market already 
available within the region. New Network Operators will find it fairly difficult to enter a new market due to 
limitations with country specific spectrum allocations and high entry barriers, thus limiting the Network 
Operator supplier power.   
Setting aside spectrum for new entrants following a merger is one potential remedy, if it is otherwise judged 
that there may be insufficient competition as a result.  
 
Authorities generally consider a merger and acquisition of operators, when the number of networks is reduced. 
In most cases, both the sector regulator and the competition regulator are involved in determining whether a 
merger or acquisition can go through or whether there are specific conditions for a purchase or sale. In the 
European Union the European Commission also plays a role and can take the final decision if the merger is 
above a certain size and has implications for the internal market (Figure 12). The evaluation of a merger is 
performed not just on the retail market implications, but also on wholesale markets for spectrum, roaming, 
termination rates, backhaul networks and handsets and devices.  
 
For example, in Austria, Belgium, the Czech Republic, Israel, and the Netherlands. The latter countries set aside 
specific spectrum to allow for new entrants  [32] (see Figure 10). 
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Figure 10: Impact of network launches, closures and mobile mergers in Europe. 
  
Infrastructure providers  
Huawei still leads the market as the largest provider with 35.3% of the total market share in 2019. Nokia and 
Ericsson combined claim 27.4% of the global market share with Nokia following Huawei at a drastic difference 
to become the second largest infrastructure provider globally with 16.1%. Ericsson holds the third largest share 
globally with 11.3%. ZTE, NEC, Cisco, and Motorola controlling 18.3% of the total market share.  
The recent sanctions on Huawei may give leverage to other providers, but entry into the infrastructure market 
is relatively difficult limiting the number of suppliers available.  
 
Currently the market is dominated with a handful of Infrastructure providers; eight market leaders, creating a 
sort of oligopoly but big orders from telco giants can reduce their bargaining power (also see Figure 11). 
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Figure 11: Networks service providers’ market share worldwide from 2015-2019. 
 
Cloud IT infrastructure  
Cloud computing as a concept has been around since the mid 1900’s. The IT-based industry of cloud computing 
dates back from the 90’s and has been growing ever since yielding an unprecedented growth in small to 
medium sized companies such as Cloud.bg, Cloud Sigma and GoGrid  who focus on cloud computing competing 
against giants such as IBM, Oracle, Microsoft, Microsoft, AWS and Google who have multiple divisions within 
the corporation which offers cloud computing. In the almost 200 recognized cloud computing providers [33]. 
 
 
Cloud Computing can be broken down into three major services:  
 

I. Infrastructure as-a-Service (IaaS): Organizations outsource equipment used to support operations 
such as servers, hardware, and storage. The outsourced service provider owns the equipment, but 
the client essentially pays on a per-use basis. It is one of three main cloud computing service 
models. Some IaaS cloud computing companies are: DropBox, VMWare, BMCSoftware, EMC

2
, 

Amazon Web Services, and Juniper Networks.  
 

II. Platform as-a-Service (PaaS): Similar to IaaS, PaaS is a service delivery model where clients can 
rent hardware, storage, and operating systems, but over the Internet. PaaS allows operating 
system features to be interchangeable and upgraded. Utilizing PaaS allows expenses to be 
minimal, but with low expenses, clients have a possibility of being “lock-in” with the company’s 
services. Some PaaS cloud computing companies are: Red Hat, Verizon, AT&T, Oracle, Google App 
Engine, and Windows Azure AppFabric.  
 

III. Software as-a-Service (SaaS): SaaS is the most basic model of cloud computing. With this model, 
there are no third-party developments, which is a plus to clients. SaaS is a software licensing and 
delivery model in which different software are licensed under subscription basis. These software 
subscriptions are centrally hosted meaning users can access the software using a web browser 
through thin-client infrastructures. As more companies utilize the cloud, SaaS has become a very 
common delivery model for many business applications. Some SaaS cloud computing companies 
are: SalesForce, Halogen Software, Cloud 9, CloudShare, Tricipher, DocuSign, and Citrix. 

 



Embedded Network Services for 5G Experiences (5G ESSENCE)    

Grant Agreement No.761592  30.11.2019 

 

Deliverable D8.6 (“Market analysis, roadmapping and business modelling report”) 40/197 

 

 As a key stakeholder required for the success of the use-case, it is worth noting the growth and market share of 
the global giants of cloud computing (see Figure 12). 
 

 
 

Figure 12: Global market share of cloud infrastructure services 2017-2019, by vendor. 
 

 

 

Conclusion and Threat of Forward Integration 
 
The treat of Forward Integration is high whereby suppliers – especially telecom operators and infrastructure 
provider have the capacity to do so. Furthermore, it is apparent that some of the suppliers have already similar 
products whereby Huawei, Cisco, Ericsson and IBM are already in the rivalry market. Furthermore, it is worth 
noting the revenue difference between Deutsche Telekom, Telefonica, and Vodafone. Both Vodafone and 
Deutsche Telekom have start-up incubators where they invest heavily into emerging solutions, which could 
pose a risk of forward integration.  
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2.2.1.2 Bargaining Power of Buyers 

 

 
 [27] [28] [29] [30] [31] 
 
Buyers can be categorized into: 
  
1) B2C  
This model does not make feasible sense, due to the costs associated with launching a B2C model such as 
advertising and marketing costs as well as customization levels for each possible venue / broadcast right-owner. 
Furthermore, 5G commercialization and availability is restricted until 2025. By mid-2017, 84% of the population 
in Europe subscribed to mobile services. GSMA Intelligence estimates that there will be 214 million 5G 
connections in 2025 in Europe; making up just over 30% of total connections. By 2025, 5G coverage is expected 
to reach almost three-quarters of the population in Europe, with Germany, the UK and France expected to lead 
in terms of number of 5G connections  [34]. (see Figure 13 and Figure 14) 

 
Figure 13: Unique subscribers in Europe [source: https://bit.ly/32NaN53]. 

 

https://bit.ly/32NaN53
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Figure 14: Europe 5G forecasts [source: https://bit.ly/32NaN53]. 
 
Not all potential buyers will have access to 5G before 2025  [35]. To quote the 5GforEuropeAnActionPlan - page 
5 resource 5:  
 

Action 1 — The Commission will work with Member States and industry stakeholders towards the 
voluntary establishment of a common timetable for the launch of early 5G networks by the end of 
2018, followed by the launch of fully commercial 5G services in Europe by the end of 2020. The 
common timetable should be developed as quickly as possible. The EU timetable should be driven by 
the following key objectives: - Promoting preliminary trials, under the 5G-PPP arrangement, to take 
place from 2017 onwards, and pre-commercial trials with a clear EU cross-border dimension from 
2018. - Encouraging Member States to develop, by end 2017, national 5G deployment roadmaps as 
part of the national broadband plans17 . - Ensuring that every Member State will identify at least one 
major city to be "5Genabled" by the end of 202018 and that all urban areas and major terrestrial 
transport paths have uninterrupted 5G coverage by 2025. [5GforEuropeAnActionPlan - page 5]. 

 
According to the Ericsson Mobility Report, 5G penetration is set to be 63% by 2024 [36]. 
In terms of the above, there is not enough end-user to drive the business model towards a B2C approach.  
 
 
2) B2B 
The technology is targeting a new market within the scope of 5G; it is set to be commercially launched in 
Europe in 2020 and with its potential not truly realized until 2025. As things stand, most probable buyers are 
testing Proof of Concepts in preparation for a commercial launch in due time.  
Thus, it is possible to consider the above mentioned B2B buyers  [27] [28] [29] [30] [31] with smart stadium 
solutions as potential B2B buyers whereby they could enhance their market offering via the lower latency 
capacity use case 1 offers and integrate the core into the native solution thus cutting costs of hefty R&D costs 
they would otherwise incur. 
 
Conclusion and Threat of Backward Integration: 
5G adoption rate is expected to reach 31% by 2025 even though the coverage is expected to be 73% and 83% of 
the population will be classified as a unique subscriber to one provider or the other. The low 5G uptake could 
indicate a weak B2C Business Model positioning without a strategic partnership with a strong supplier. Buyers 
may not yet realize the differentiation between the similar products currently on the market and the offering 
use-case 1 is bringing to the market – that it is specifically designed for 5G optimization to reduce latency and 
make better use of the resources.  
 
Backwards integration is a risk with the available market offerings considering the size of the suppliers such as 
IBM, Ericsson and Huawei. On a level of B2B buyers, most have access to the channels of distribution and can 

https://bit.ly/32NaN53
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leverage bargaining power to their advantage. A strategic partnership with one of the large corporations who 
would otherwise be considered a buyer, such as Network Operators, infrastructure providers or cloud providers 
of which some have similar solutions reduces costs drastically and helps to overcome distribution difficulties as 
well as mitigate other risks. 
 

2.2.1.3 Threat of new entrant 
 

 
 
 [27] [28] [29] [30] [31] 
 
Although Edge Computing and 5G is still in its beginning stages, the industry is growing promptly and this 
introduces new entrants to the market. With the growing market, it causes the level of competition to increase, 
but it also depends on what type of company it is as to the likelihood of success to the introduction of a 
company as a new entrant. Different type of companies posing a threat of new entrant to the market include 
the following:  
 
Hyperscalers is defined as “those massive companies like Google, Facebook, and Amazon that are making 
efforts to not only dominate the public cloud and cloud services industries, but to expand their business into 
numerous related verticals, as well” [37]. 
 
Hyperscalers have enjoyed unprecedented growth recently especially with regard to public-cloud and data-
center revenues. The year-on-year quarterly revenues of Microsoft Azure, for example, soared by 
approximately 90 percent in the first quarter of fiscal year 2018, while the year-on-year revenues of Amazon 
Web Services rose by more than 40 percent for 2018. IDC believes that spending on public-cloud services will 
continue to increase by more than 20 percent per annum, to reach $277 billion by 2021 and that this revenue 
growth will require the continued expansion of the hyperscalers’ data-center infrastructure [38].  
 
Network Operators are limited within a specific country. Telcos often sell under different names; for example 
Otelo in Germany is a trademark of Vodafone GmbH. With this in mind, often switching costs will be restricted 
to the number of telcos, which operate in a given country. There could be low disruption to the rivalry pool 
considering 5G has not commercially launched in Europe  [39] with the EETT expects to award 3.4-3.8 GHz 
spectrum in Q4 2019  [40].  
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Figure 15: 5G Roadmap [source: https://bit.ly/2NLjxnQ]. 

 
EETT is following the developments in the 26 GHz-5G band at European level and is of the view that a public 
consultation should be undertaken at the end of 2019 or the beginning of 2020, which will also take into 
account the new EC 26 GHz Implementing Decision which is expected to be finalized during 2019  [39]. 
Furthermore, the frequencies have already been auctioned in Europe with the current market leaders winning 
the bids for 5G frequency slots. The cost of entry to the market is high whereby the cost of frequencies alone 
set back Germany’s Deutsche Telekom 2.17 billion euros towards the frequency blocks in the band range of 2 
GHz and 3.6 GHz which it purchased among the 41 frequency blocks that were auctioned off in Mainz, 
Germany. 

 

 
 

Figure 16: Frequency block distribution [source: https://bit.ly/2OfjboR]. 

https://bit.ly/2NLjxnQ
https://bit.ly/2OfjboR
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Software Defined Networking shows promising market growth, which yields another prospect to the 
competitive environment. The market attractiveness brings with it possible new entrants capable of making use 
of use case 1’s availability as a public documentation to develop their own native product which they will take 
their offering to the market. 
 

 
 

Figure 17: SDN market size worldwide 2013-2021 [source: https://bit.ly/2XdDqak]. 
 
 
Current Costs of 5G R&D  
Huawei Technologies alone has spent $15.3 billion on research last year  [41]. In 577 EU companies, EU R&D 
Investment for 2018 was 200.1 Bn Euro where 13.0% of EU R&D Investment was spent on ICT producers 
Totaling 26 bn EURO and 7.1% on ICT Services. 
 
  

https://bit.ly/2XdDqak


Embedded Network Services for 5G Experiences (5G ESSENCE)    

Grant Agreement No.761592  30.11.2019 

 

Deliverable D8.6 (“Market analysis, roadmapping and business modelling report”) 47/197 

 

 

 
 

Figure 18: 2500 world’s top R&D investors [source: https://bit.ly/2XfSXqo]. 
 
Much publicly available R&D -especially through the Horizon 2020 program- will release the findings to the 
public hence driving down technological R&D costs. Even though there has already been much R&D invested 
into 5G core technologies and possible solutions both publicly and privately, there is still a need for further 
investment in order to launch the incubated offerings to the end-user. Hence driving R&D costs from 
technological R&D towards marketing and sales research and feasibility costs. 
 
Channels of Distribution.  
There is a difficulty accessing the channels of distribution as a new entrant, whereby the already established 
channels of access is limited to larger corporations and brand names, making it extremely difficult and costly to 
create these channels without prior connections.  
 
 
Barriers to Entry: 
Switching costs can be high should there be an already agreement between the vendor and the stadium owner. 
If the partner is a telco to a venue provider or rights owner/holder due to the expense of the equipment and 
SLAs. Carrier grade quality of service is very strict where the end-user will be able to tell the difference between 
different latencies. Most importantly, the geo planning offered in user-case 1 offers a new level of security to 
the streams and those who might be pirating or illegally viewing other streaming services. 
Time and cost of entry as well as specialist knowledge required to enter the market as a new entrant likely 
contribute to a high barrier to entry. Large corporations enjoy the liberties of economies of scale and access to 
technology protection. Relevant examples include cloud providers such as Microsoft or Google, Network 
operators such WIND3 or OTE or infrastructure providers such as Ericsson or Huawei. They also have cost 
advantages since they already offer many of the components required to launch a product such as that 
proposed in use case 1. They also have access to the distribution channels and can counter retaliation in the 
market due to their size and legal access. Coupling these factors with the 5G roadmap and timeline of 5G’s 
capacity while taking into consideration that 5G has also not yet been commercially deployed yields a low 
threat of new entrant. It is pivotal to remember that many governments have not reserved 5G frequencies to 
allow for new MNO entrants leading willing participants to lease this from current providers. 
 
 
Conclusion 
Partnering with a market leader appears to be the optimal course of action. This is particularly due to the high 
cost of establishing the channels from the ground up whereas the latter partners have already established 

https://bit.ly/2XfSXqo
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strong relationship between the buyer such as venue owners and themselves - who will act as distributors. 
Establishing a strategic partnership with either/and a telco, an infrastructure provider or a cloud provider to 
leverage their wide channels of distribution and brand brings about the access needed to the market and right-
owners for a B2B2C distribution model. 
Furthermore, the EU 5G roadmap outlines the EU vision for 5G and its plan to lead the global market. The cost 
of entry into the 5G era of technology is high and would likely require a strategic partnership with a market 
leader to help cover some of the costs. The time until 5G is realized into full commercial deployment with 

adequate coverage and harmonization is set to be 2025  [42].  
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2.2.1.4 Threat of Substitute Products 
 

 
 [28] [29] [30] [43] [44] [45] [46] [47] [48] [49] [50] [51] 
 
 
The current products in the market are running over LTE or WiFi unicast or multicast with a comparable higher 
latency than that of the offering in use-case 1 with transmission over the same network.  
Some of the products offered by the smaller companies such as Wowza offer an affordable B2C model whereas 
the majority are offering B2B offerings with much higher costs and similar latency. It is worth noting the social 
media platforms such as Facebook and YouTube by Google are offering free live videos in attempt to disrupt 
the market. However, the definition of “live video sharing” is not unanimous among all the available products. 
One cannot mistake professional and commercial use of live video sharing from individual video sharing 
whereby the latter is insensitive to the key differentiator of low latency, security and network optimization. 
Meanwhile, the larger smart stadium solutions can offer the customer support required, however, the SLA’s 
vary among these larger corporations and the product at hand currently offers high latency with a very 
different architecture. 
 
Conclusion 
 
There are products that offer similar functionality such as live video sharing or live video distribution but the 
definition of “live” is the differentiator whereby 3 seconds of latency is considered too high during a live game. 
Use-case 1’s architecture enables a “true” live experience with much less than one second latency glass to 
glass.  
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2.2.1.5 Industry Rivalry 
 

 
 
 [52] [53] [54] [55] 
 
The market is still emerging since 5G is not yet commercially deployed throughout Europe. A comparison can 
only be done for products running over LTE or Wi-Fi. 
 

 Number of competitors 
Similar products:  
Directly comparable product 3 
Current similar products ±20 
Suppliers who could become providers:  
Cloud Service Providers ±200 
Telco operators in Europe ±40 
Infrastructure providers ±10  
 

 Quality differences 
Keeping latency, transmission quality and security differentiators in mind 3 actual competitors limited 
to IBM, Make.tv and enensys. 
 

 Other differences 
In addition to new entrants which could be introduced to the market thus increasing competition later, 
IBM is the current market leader with its Aspera solution due to its positioning, access channels and 
brand name.  
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2.2.2 PESTLE analysis 
 
Political 
 

Political Impact Score Analysis points 
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Local political 
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 EU state members are democracies 

 EU financial unity intensifies political 
alignment of member states 

 Stable democracies Region stability 
increase with regard to threats (see 
attachment on EU tesat 2019) 

 Eurosceptic party power increased in 
the 2019 Euro elections but not in a 
great rate 

Government 
regulations 
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 Labor, trade and production laws must 
follow EU high standards 

 EU Trade union facilitates trade 
between member states 

 VAT: depending on the EU country taxed 
within a range 10% - 27% (internet 
services)  

 Foreign trade policies with 
Environmental laws tightening this could 
affect relations with 3

rd
 party suppliers 

 EU commission controls the number of 
MNOs and the competitive scope in the 
market 
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  Funding and Grants are encouraging 

innovation (5G PPP) 

 EU-state financial support for telecoms 
infrastructure expansion  
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 EU members have to align with EU 
policy regarding procurement 
regulations (ex. HUAWEI ban) 

 Licenses for frequency allocation PMSE 
(Ger), CBRS (US)  

 Licenses for using specific frequencies 
for special event launch differ per 
country (0 in Italy, Germany depends on 
the project) 

 
Table 3: UC1 PESTLE, Political. 

 
Political stability and local political conditions: All Member States of the EU are stable democracies with 
democratic elected governments. Moreover, Member States that participate in the economic union enjoy a 
degree of economic protection which is a factor favoring their local political stability. Additionally, region 
political stability is increasing with extremist group attacks reducing from 2015-2018  [56].   
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Finally, the Eurosceptic coalition increased their percentages in the 2019 Euro elections but did not manage to 
acquire the desired one third of the Model Europe Parliament as they wished  [57]. 
The political stability can be characterized as high. 
 
 
Government regulations: Although each EU Member State enforces their local regulations regarding labor, 
trade and production of goods and services, all members have to align with the general directions of the EU 
high standards.  
Thus, within EU borders, businesses have access to a high-quality labor force, a fair and clear trade regulatory 
framework and a properly organized supplier and buyer network with high quality standards. This creates a 
solid ground for sustainable business growth. 
Another important point is that EU greatly facilitates trade between members’ states since they do not impose 
quotas, tariffs and additional taxes on goods and services traded between them. Moreover, VAT rates for 
internet services provided may vary from 10% to 27% depending on the EU country taxed  [58].  
A controversial point may be that foreign trade policies are similar and comply with EU for Member States 
Environmental laws are tightening this could pose an indirect threat to our third party suppliers. That may in 
one hand ensure the quality of services purchased but on the other hand may restrict our bargaining power 
with suppliers. 
 
A rather interesting point is the EU control over the number of MNOs in Europe and the competitive scope in 
the market. Sector regulator and the competition regulator are involved in determining whether a merger or 
acquisition can go through or whether there are specific conditions for a purchase or sale. In the European 
Union the European Commission also plays a role and can take the final decision if the merger is above a certain 
size and has implications for the internal market. The Impact of this regulatory framework on 5G ESSENCE can 
be considered as Neutral since it mostly affects big corporations that conduct their core business in sensitive 
business sectors (like telecoms)  [32] [59] [60]. 
The stability and homogeneity of the regulatory framework in EU can provide a solid ground for launching our 
product. 
 
Restrictive/Easing governmental actions: The EU and the Member State governments greatly encourage 
innovation in 5G technologies through funding and Grants. Over 700 million Euros will have been provided by 
Horizon 2020 on 5G R&D reaching a total budget of 3.5 billion EUR by 2025  [61]. The EU and local government 
actions can facilitate the launch of our product. 
 
Procurement regulations: All EU members have to align with the current EU policy regarding procurement 
regulations.  
Suppliers have to abide with the respected restrictions to ensure the quality of the products or services 
rendered. Still, with that they may prove quite harmful regarding our bargaining power towards our suppliers 
with the latest example of HUAWEI. The dilemma between low prices and proper quality is hard and as such we 
decided to consider the effect of the trade restrictions as neutral (neither positive or negative). 
Another important issue affecting our products are the strict EU Member State regulations for the wireless 
telecoms frequency allocation.  
 
To resolve this issue the EU commission has decided to work with Member States to identify by the end of 2016 
a provisional list of pioneer spectrum bands for the initial launch of 5G services. Taking due account of the RSPG 
Opinion in preparation, the list should include frequencies in at least three ranges of the spectrum: below 1 
GHz, between 1 GHz and 6 GHz, and above 6 GHz, to account for the diverse application requirements of 5G. 
Following that, the EU commission will work with Member States in order be harmonized for the initial 
deployment of commercial 5G networks in Europe, based on a planned RSPG opinion on 5G spectrum. The final 
spectrum harmonization at EU level will be subject to the usual regulatory process once relevant standards 
have been developed  [42]. 
 
Thus, the frequency allocation will become standardized and companies interested in launching relevant 
products will be able to obtain the respected frequencies all over the EU easier. 
 
Use case 1 specific analysis: Paid licenses are required to launch and broadcast special events.  
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Procurement regulations in the EU are strict and their impact can be described as high (negative). Still, the final 
impact of those regulations can be perceived as positive to new businesses for the two following reasons: 

 

 The EU committee is taking steps to facilitate the launch of new products and homogenize the market; 
 

 the limitations imposed ensure the high quality of the final product adding further value to businesses 
and ensuring their sustainable development.  

 
EU commission controls the number of MNOs and the competitive scope in the market: Sector regulator and 
the competition regulator are involved in determining whether a merger or acquisition can go through or 
whether there are specific conditions for a purchase or sale. In the European Union the European Commission 
also plays a role and can take the final decision if the merger is above a certain size and has implications for the 
internal market  [32]. 
 
Final verdict: The EU political situation can be assessed as favorable for launching our product. 
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Economical 
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Table 4: UC1 PESTLE, Economical. 
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Local economic conditions and stability: Forecasts indicate an increase in growth rate for 2020 reaching an 
average of 1.5% in the EU. The growth rates are not high due to the fact that the vast majority of Member 
States are already developed economies. Still the EU manages to sustain a positive average metric overtime. 
Thus, the market space is expanding  [62].  
 
Moreover, EU Member States are aligned to a low interest rate policy creating a favourable environment for 
creating new businesses and launching new projects  [63]. 
 
To achieve those low and harmonized interest rates the EU members have agreed upon harmonizing their 
inflation rates. As a result of those policies, inflation rates in the EU zone are now estimated at 14% (2019) and 
expected to remain at that level for 2020. Low and stable inflation favours stable prices in goods and services 
thus facilitating the generation of more stable revenue models  [64]. 
 
The economic stability of the EU can be characterized as high. 
 
Foreign exchange fluctuations: The majority of the members of the EU along with candidate countries for 
future membership are using the Euro as a common currency for their transactions. Thus, the risk of exposure 
to foreign exchange fluctuations is greatly reduced thus making profitability forecasts more dependable.  
 
Subject to sales tax: Our products and services are subject to sales taxes with a range of 10%-27% depending 
on the country of sale  [58]. 
 
 
Population size/growth: The population of the EU is estimated to be 513 millions  [65] which categorises it as 
the fourth biggest market in the world  [66]. Moreover, the EU population is expected to increase in the 
forthcoming decades reaching an all-time high of 525 million in 2044  [67].  
 
Disposable income fluctuation: The adjusted disposable income of households per capital is slowly increasing  
[68] [69] with most countries in the EU being in the top 30 in the world regarding that metric. Moreover, 
disposable incomes are expected to receive support from expanding fiscal policies in a number of EU Member 
States  [70]. High and continuously increasing disposable incomes along with the low inflation policy keeping 
prices in check, create a nurturing environment for launching new products and services. 
 
Use case 1 specific analysis: 
Market Size: Live-streaming revenue is expected to reach $7.4 billion in 2018 – 47% increase over the previous 
year  [71]. 
 
Economical value: Over 80% of fans would pay more for an arcade scenario immersive and content rich 
experience when attending a live event scenario  [72]. 
 
Final verdict: The EU economical situation can be assessed as favorable for launching our product. 
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Social 
 

Social Impact Score Analysis points 
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 Attendance to an event is correlated to 
education level 

 Millennials value experience over things.  

 Excellent penetration rate of mobile devices 
with fans at an event. 

 in-stadium app users watch video highlights 
and scored of other games 
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 Video streaming is on the rise which 
traditional TV habits are declining. 

 data traffic will make up almost three 
quarters of data by 2022  

 4G and 5G will be overlapping in offering 
data services to the end-consumer.  

 Live video data will grow at a rapid rate until 
2022 
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  Social media use is on the rise 

 While millennials represent a strong 
demographic on Facebook, Gen Z favors 
Instagram and Snapchat. 

 
Table 5: UC1 PESTLE, Social. 

 
Consumer habits:  
 
Use case 1 specific analysis:  
Consumer behavior reports are pointing towards an increase in demand supporting smart phones and event 
highlight replays or information. According to an article by the EU stat news published in 2017 states there’s a 
positive correlation between level of education and event attendance whereby over 40% of population aged 16 
or over attended events in the EU – specifically 45,3% went at least once in that year to the cinema, 42.6% 
visited a cultural site, 42.0% attended a live performance and 29.7% went to a sports event  [73].  
These statistics show a positive indication for positive demand with regard to filling seats in a stadium event. 
The event attendance is further strengthened considering that 80.6 % of people in Europe between the ages of 
25–54 had attained at least an upper secondary level of education in 2018, this is a 14.8% gap with those aged 
between 55-74 which make up 65.8 % for the same year. Meanwhile, statistics show that those with tertiary 
educational attainment amounted to 35.2 % of those aged 25–54 versus 21.7 % of those aged 55–74  [74].  
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Figure 19: Population aged 30-34 with tertiary educational attainment. 
 

“The EU 2020 Strategy is a new strategy for the European Union to develop as a smarter, knowledge-
based, greener economy, growing fast and sustainably, creating high levels of employment and social 
progress. It is being designed as the successor to the current Lisbon strategy, which has been the 
reform strategy for the EU for the 2000-2010 decade”  [75] 

 
In 2012 the education target has been reached by women EU with a proportion of 40.2 % of women aged 30-34 
whom have completed tertiary education that year through the EU. However, this is met by a gap for target 
attainment for men whereby only 35.7% in the same age group attained tertiary educational in 2018. It is worth 
noting that the share of men with tertiary education has increased over the last ten years but at a slower pace 
than for women, leading to a broader gender gap.  
 

 
 

Figure 20: Population aged 30-34 with tertiary educational attainment by sex [source: 
https://bit.ly/32S1MrC]. 

 
Generational demographical data by Forbes shows that millennials are less connected to materialism and are 
more inclined to pay for an experience with 72% of millennials looking to enjoy more experiences than 

https://bit.ly/32S1MrC
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purchasing of material things such as homes or cars  [76] [77]. With a 97% dispersion of handheld devices 
among fans at an event  [78] accounts for a larger sample size of possible users who would likely subscribe to 
the service to enjoy a more enriching and immersive experience. Statistics show that 74 percent of in-stadium 
app users watch video highlights and 85 percent of in-stadium app users who regularly check scores for other 
games  [79]. 
 
 
Increase in data transfer requirements/lower ping rates: 
 
Use case 1 specific analysis:  
With each new generation of mobile networks, the users demand greater speed, lower latency and higher 
bandwidth, and the new generation systems always try to keep up with these demands.  
Live streaming and multimedia consumption in general is on the rise. Currently there’s 47% of live streaming 
video viewers worldwide. This statistic shows a negative correlation to traditional TV viewership whereby the 
latter has dropped among the streamer with 44% watching less live TV as a result of live streaming  [80]. Cisco 
has reported that by 2022, 79% of the world’s mobile data traffic will be driven by video  [81] such that 4G will 
be 54 percent of connections, but 71 percent of total traffic and 5G will be 3.4 percent of connections but 11.8 
percent of total traffic  [81]. Currently live video accounts for 5% of Internet video traffic. It forecast to grow 15-
fold to reach 17% by 2022  [82].  furthermore, In Cisco’s whitepaper “Visual Networking Index”, the exponential 
growth in IP traffic due to video is predicted to grow four-fold  between 2017 and 2022 at a CAGR of 29% with 
video traffic making up 82% of all the IP traffic with mobile traffic over 4G VS mobile traffic over 5G forecast at 
a ratio of 71:12 (4G:5G) by 2022  [83]. 
 

 
Figure 21: Mobile Video Will Generate Nearly Four-Fifths of Mobile Data Traffic by 2022 (Figures in 

parentheses refer to 2017 and 2022 traffic share; Source: Cisco VNI Mobile, 2019). 
 
 
Increase in social media interaction and customer reviews trends: 
 
Use case 1 specific analysis:  
45% of the world’s population are now social media users: a whopping 3.5 billion people  [84]. With the 
dispersion of handheld devices at a stadium event at 97%,  [79], comes as no surprise. This statistic is supported 
by evidence of increased social media habits especially among gen Z and millennials. From a demographic 
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perspective, a study by PCMA shows that millennials represent a strong presence and use of Facebook as their 
social media platform of choice while Gen Z favors Instagram and Snapchat. The report also suggests that gen Z 
are more inclined to use these platforms due to better control their privacy and their sharing settings  [85]. 
 
As a whole, it is forecast that there will be 41.27 million users in the UK,  [86], 39.6 million user of social 
network in Germany alone by 2020  [87], France 36,81  [88] while it was only 25.4 million in Italy in 2018  [89] 
and finally Spain will boast 22.29 million users by 2020  [90]. 
 

 
 

Figure 22: Number of social network users in Germany 2014-2020. 
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Figure 23: Forecast of social network user numbers in the UK 2015-2022. 
 
 

 
 

Figure 24: Number of social network users in Italy 2014-2018. 
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Figure 25: Forecast of social network user numbers in Spain 2015-2022. 
 
Meanwhile, France has the fourth largest number of internet users of any country in Europe (56.4 million), and 
ranks 17th for the number of internet users globally. Internet penetration was 86.8 % in June 2017, whereas 
Germany had 89.6 %, and Iceland had 100 % penetration [91]. 
 

 
 

Figure 26: Forecast of social network user numbers in France 2015-2022. 
 

http://www.internetworldstats.com/stats4.htm
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The below statistics show a comparison of European consumer social media preference and habits-based 
device. It is clear that Facebook is the social media platform of choice across Europe agnostic of device used to 
access the platform. The main purpose of interaction on the platform is unclear whether it is to share 
experiences or simply to interact with each individual social group for other purposes. 
 
Social media platform access through Mobile Device vs. Desktop vs. Table for the period of time from October 
2018 until October 2019 [92] 
 

 

 

 
 

Figure 27: Social media platform access through Mobile Device vs.Desktop vs. Table for the period of time 
from October 2018 until October 2019. 

 
The demographical use of Instagram, a platform known for experience sharing shows the affiliation between 
millennials and gen Z’s in particular. 
 

 
 

Figure 28: Distribution of Instagram users worldwide as of July 2019, by age and gender 
 [source: https://bit.ly/2Obf0tV]. 

 
  

https://bit.ly/2Obf0tV
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The 2017 “Total Audience Report” “by Nielson  [93] – is an American study which examines the generational 
inclinations to second screening in the U.S. The  study generational composition of the report concludes that 
26% Gen-Z, 22%, Millennials and 20% Gen X make up the total audience, the report showed the increase in 
second screening behavior in the U.S, with 45% of respondents surveyed reporting they “very often” or 
“always” watch TV while using digital devices”. Furthermore, agnostic of device combination, a tablet and a 
smart phone or a TV and a laptop, a radio and a TV, more than 50% of this audience look up information related 
the content being followed on the first device. 
 
The “Future Study Bundesliga Consumption”  [94]in Germany reports that Gen Z are not only the largest sport 
media consumers but also their acceptance for paid content online is increasing. 
 
The rate and timeline of which millennials and gen z are out growing gen x and baby boomers and the affinity 
millennials and gen z have with the use of smart devices plus use these devices to regularly interact over social 
media in particular leads to a positive indication of the end-user’s willingness to user the service offered in user-
case 1 (see Figures 33 and 34 below).   
 

 
 

Figure 29:Profiling Gen Zs. 
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Figure 30: Online Activities [source: https://bit.ly/2CKNChf]. 
 
Final verdict: The social environment in the EU can be assessed as favorable for launching our product. 
 
  

https://bit.ly/2CKNChf
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Technological 
 

Technological Impact Score Analysis points 
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 5G greatly improves network 
performance. In addition to bandwidth 
it offers lower latencies and thus 
enabled new classes of use cases 

 5G greatly improves scalability and 
computation capacity at the cell site  
when adding Light DC at the cell site 

New technology 
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 5G networks expanding 

 5G handheld devices currently 
available in the market 

 5G allows to create new applications 
easier 

5G energy efficiency 
research focus 
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 5G infrastructure manufacturers are 
focusing on making 5G deployments 
more energy efficient 

 
Table 6: UC1 PESTLE, Technological. 

 
Technological innovations in telecommunication technologies: The implementation of the 5G technology will 
provide a huge performance upgrade to the existing 4G networks regarding the following metrics, many 
reported in * [95]: 
 

 Increased speed (up to 50x faster than 4G) *. 
 

 Lower network latency (down to 1millisecond from 40-50 milliseconds) *. 
 

 Network slicing – can provide additional services without disconnecting the rest of the user 
community. Can also partition the physically available capacity to separate each service class. 
 

 Increased network capacity. 
 

 Reliability – improved connectivity / reduction or elimination of dropped calls. 
 

 Improved battery life for terminal appliances *. 
 
 
New technology market adoption: With the advancements in 5G technology there is currently a first 
deployment and consistent expansion in 5G networks  [96]. 
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The availability of a 5G “highway” is essential for facilitating 5G related business models and creating either 
added or new value. 
Adding to the expansion of 5G networks 5G-enabled smartphones were launched from prestigious 
manufacturers during 2019. Marketing campaigns supporting those devices add to the overall tech-awareness 
of the consumer segment regarding 5G  [97]. 
 
Although smartphone sales are expected to decline in 2019 the launch of 5G enabled devices are expected to 
ramp up the sales in the second half of 2020  [98]. 
 
 
5G energy efficiency research focus: Manufacturers are currently focusing on providing more energy 
sustainable solutions for 5G network deployments. That will reduce the OPEX costs of all 5G related 
investments and make their alignment with EU regulations easier. 
 
Final verdict: The technological environment in the EU can be assessed as favorable for launching our product. 
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Legal 
 

Legal Impact Score Analysis points 
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 EU GDPR assures that all member states 
will align with a common framework. 

 Brexit may affect cloud services related 
regulations 

 Lack of legal precedent in some 
countries 

 UC 1 specific GDPR limitations 

 
Table 7: UC1 PESTLE, Legal. 

 
GDPR Regulations: The GDPR harmonises the national legislations of the EU Member States, deriving from the 
Directive 95/46/EC on data protection. The GDPR was adopted in May 2016 and, after a 2-year adjustment 
period, it is now applicable since 25 May 2018. Since that date, all entities concerned must comply with the 
new rules when processing personal data. There are 99 articles – or, the actual enforceable laws –, in the EU 
GDPR, grouped into 11 chapters. Within these chapters, issues such as rights of the data subject, controllers, 
processors, provisions etc are being described thoroughly. 
 
The harmonization that the GDPR offers creates a common framework for all EU Member States thus, making it 
easier for companies to align the architecture of their services and products with that framework to avoid legal 
consequences. 
In the absence of an agreement between the EEA and the UK (no-deal Brexit), the UK will become a third 
country and this will surely affect all the use cases making use of cloud services in the 5G ESSENCE scope. Since 
there is still great uncertainty over the specifics of Brexit the impact of this element can be considered as 
neutral  [99]. 
Finally, although the GDPR provides a common legal framework for all EU Member States it is a relatively new 
regulation with little to none legal precedent in most countries. This creates a certain level of uncertainty 
regarding the proper alignment of products and services with GDPR and the legal implications in case of failure 
to align. The impact of this element can be considered as neutral. 
 
Use case 1 specific analysis:  
The use case 1 service (combined 5G-based video production and video distribution in a stadium) will require the 
subscription of the users to have access to the video distributed content. Moreover, users that are in the stadium 
may be shoot from the video cameras. As a consequence, from a legal prospective, the deployment of this 
service on the market have to take into account the privacy of the users and of their data. The regulation to be 
considered in this case is mainly GDPR and the works of the European Data Protection Board  [100] (previously 
called “Article 29 working party”). According to these works, the service has to include in its subscription how the 
user personal data will be managed, stored and used. Moreover, if user data should be stored for a long time, 
this data must be anonymized in order to correctly protect data and in line with GDPR (for example in Italy the 
works of the European Data Protection Board regarding data protection produced some guidelines  [101]. 
  
Final verdict: The legal environment in the EU can be assessed as favorable for launching our product. 
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Environmental 
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 The core of EU policies aims towards 
creating a ground for healthy and 
sustainable business development 

 
Table 8: UC1 PESTLE, Environmental. 

 
Environmental protection law restrictions impact: The EU greatly prioritizes environmental protection thus, 
there is a regulatory framework put into place.  
 
There are two items of great interest for 5G ESSENCE that are currently regulated by the EU. EMF density which 
is regulated directly and Energy consumption which is regulated indirectly.  
The EU has an existing legal framework regarding EMF  [102]. However, there are rising concerns over the 
possibly increasing EMF density with 5G thus, there is a great possibility that additional restrictions might be 
put into place. Since 5G has not yet been tested thoroughly in densely populated areas we cannot assess if each 
5G enabled business model can align with the current restrictions of the EU. Still, the EU Commission’s action 
plan is to facilitate the launch of 5G in all Member States by providing among other things a legal framework. 
The impact of this regulatory framework for the 5G ESSENCE can be characterized as medium. 
The EU regulates the use of electric power indirectly with each Member State facing fines for CO2 emissions. 
Those costs are transferred to the consumers usually by the price of the kWH rising when a user’s average 
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consumption surpasses certain levels. Energy consumption in wireless networks is heavily dependent on the 
data volume. 5G deployment is expected to increase the overall data usage thus, energy consumption is 
expected to increase with the deployment of 5G. However, according to reports manufacturers are already 
putting great effort in achieving 5G network energy efficiency, resulting in 5G consuming less power than the 
existing 4G networks  [103] [104] [105] [106].  
Still, since there is no tangible evidence yet that manufacturers will achieve their goal, so we will consider the 
impact of the energy consumption regulations as neutral for the 5G ESSENCE. 
 
Corporate tax rate trend: Although each Member State has its own corporate tax rate levels, there is a positive 
trend in the EU. From 2003 to 2019 the average corporate tax has reduced from 27.95% to 21.12% creating a 
much more attractive environment for conducting business in the EU. 
Countries in the EU like Cyprus (12.5%) have a very low tax rate for companies further incentivizing business 
activity, [107]. 
 
Corporate and Social responsibility/ Responsible Business Conduct: EU citizens rightly expect that companies 
understand their positive and negative impacts on society and the environment. And, therefore, prevent, 
manage and mitigate any negative impact that they may cause, including within their global supply chain. The 
EU have an important role in supporting and encouraging companies to conduct their business responsibly. 
Over the last years, we have introduced a smart mix of voluntary and mandatory actions to promote CSR/RBC, 
and implement the UN guiding principles on business and human rights (UNGPs) and the UN 2030 agenda for 
sustainable development. The EU commission adapts a strategy for CSR that is to be followed by all EU member 
states. The impact of this strategy can be considered as positive since the EU provides benefits for companies 
abiding to the CSR/RBC regulations and although restrictions exist, they foster a ground for sustainable business 
development. 
 
Business sustainability: EU policies aim towards creating a ground for healthy and sustainable business 
development. The core of those policies is taking form under the sustainable development framework that the 
EU has created  [108]. 
In 2018 a plan has been put into place introducing fifteen action points to be implemented by Member States  
[109]. 
 
By following a sustainable growth policy, EU Member States become an ideal environment for nurturing new 
business models. 
 
 
Final verdict: The environmental factor in the EU can be assessed as favorable for launching our product. 
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2.3 Value creation and casual ambiguity analysis 

2.3.1 ERRC grid 

 

 
 

Figure 31: UC1 ERRC grid. 

 
The product provided by use case 1 will be following a blue ocean strategy creating a new market by 
differentiating from our competitors on the following sectors: 
 
Eliminate: 

 

 Reactive video quality: The capabilities of the 5G Architecture of 5G essence are greatly reducing the 
need for reactive video quality. The network can now support immense amounts of data rate so 
methodologies used for downgrading video quality to meet network capabilities by the industry are 
not required anymore. 

 
 
Raise:  

 

 Multiple Camera Angles: The industry has provided view from different camera angles but it was 
controlled by the broadcaster and only one angle was available at the time. With the 5G ESSENCE, the 
spectator will now have access to multiple cameras at the same time while attending an event. 
 

 End-to-end Lower Latency: The event broadcast industry did not focus hard on providing extremely 
low latency on the streamed events. The use case 1 product address spectators already in the venue 
watching the event lively. That creates extremely low latency requirements and our product can offer 
that to the user. 
 

Eliminate 

 

-Need for reactive video quality 

 

 

Reduce 

 

- Cost Complexity 

 

 

 

Create 

- Localized Stream Security/Geo Location 
Planning   

- Venue Owner Brand Strengthening 

-New Revenue Streams 

 

Raise 

- Multiple Camera Angles through many to 
many transmission 

- End-to-End Lower Latency for industry 
requirements 

- Immersive Fan Experience  
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 Immersive Fan Experience: Having the ability to watch the match lively from different angles greatly 
increases the Fan Experience. Our product focuses on elevating that experience to a new level greatly 
raising the industry standards. 

 
 
Reduce 

 

 Cost Complexity: The great number of stakeholders-contributors involved in broadcasting events 
increase the cost complexity greatly. Our product provides a holistic solution eventually offering a 
simpler and more solid cost model. 

 
 
 
Create 

 

 Localized Stream Security: The video stream from the event will be accessible only on a localized 
manner on end-users smartphones thus, making it hard to be illegally broadcasted outside the 
stadium. This is a new level of content protection. 
 

 Geo Location Planning 
 

 Venue Owner Brand strengthening: Broadcasting companies have little to zero impact on promoting 
the Venue Owners’ brands. Our product will focus on adding value to the existing business models of 
the Venue Owner by upgrading the user experience. A venue owning our product and offering its 
possibilities to users will have a clear advantage against a venue that does not offer that experience. 
 

 New revenue streams: Venue owners will be receiving a wholesale price per user per year. They will 
be reselling that product to their customers through their customized apps further increasing their 
profits. 
 
 

Final verdict: Our Use Case 1 product is eligible for creating a blue ocean market environment. 
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2.3.2 Business Model Canvas 
 
Unique Selling Proposition (USP): Broadcasters are looking for new ways to cover events, to offer exciting 
point-of-view perspectives to viewers on one hand, and to reduce production and delivery costs, on the other. 
At the same time, network operators “target” to increase the usage of their networks, while stadium owners 
have a strong interest in making the visitors’ experience “as pleasant as possible” and to promote sponsors’ 
increasing side-revenues apart from ticket sales. There are technical and market challenges that the 
entertainment vertical is posing to stay competitive already in the near future. Specifically, the reception of live 
content from cameras located in the playing field, replays and additional contextual information on mobile 
devices is a strong use-case for all the above market “actors”.  
The main challenges even with 4G networks are the delay in the delivery of such content in the range of 
milliseconds rather than seconds, and the considerable strain imposed on the backhaul network. By deploying a 
5G ESSENCE-based network, the relevant project pilot has demonstrated that these challenges can be 
efficiently addressed and overcome. 
 
The 5G ESSENCE solution delivers benefits to media producers and mobile operators as it enables them to offer 
a highly interactive fan experience and optimises operations by deploying key functionalities at the edge, i.e., 
evolved Multimedia Broadcast / Multicast Services (eMBMS) together with optional multitenancy support by 
small cells. By leveraging the benefits of small cell virtualisation and radio resource abstraction, as well as by 
optimising network embedded cloud, it becomes possible to ease the coverage and capacity pressure on the 
multimedia infrastructure and also to increase security, since content will remain locally.  
It is well-known that in the last years, the traditional telecom market is constantly shrinking due to several 
reasons such as service price reduction, regulatory interventions and the introduction of the role of Over-The-
Top (OTT) players that are pushing telecom operators. The advent of 5G technologies can significantly change 
the telecom landscape. These technologies will improve performance and are expected to open new business 
opportunities to all the involved players (infrastructure providers, facility managers, network functions 
developers, service providers, etc.) in the market and it is also expected that their role will be enhanced up to 
establishing new eco-systems.  
Furthermore, additional benefits for the operators and the venue owners arise: (a) lower latency, due to 
shortening the data transmission path; (b) saved backhaul capacity, due to playing out the live feeds and replays 
locally that avoids additional strain on the backhaul network and upstream core network components. 
 
 
Stakeholders involved in implementing the USP: The stakeholders involved in the 5G edge-network 
acceleration at a stadium use-case are the followings: Small Cell Network Operator (SCNO), Virtual Small Cell 
Network Operator (VSCNO), Mobile Network Operator (MNO), Service Provider (SP), Spectrum Owner (SO), 
Municipality/stadium owner and of course, the End-Users (EUs). 
Some of the stakeholders can be represented by the same actors. In the case of Wind Tre, an MNO in the 
specific technical and market scenarios of Italy (which is similar to several other European countries’), the roles 
of the SCNO, VSCNO, SO and MNO can be all played by it. 
 
Key partners: In the context of the 5G ESSENCE infrastructure sharing support, Wind Tre will be in the position 
to optimise its network usage, resulting in lower OPEX (actually, also CAPEX as more efficient use of resources 
entails reduce provisioning; i.e.: lower investments). Additionally, any network operators will be able to rapidly 
deploy new services to deliver directly to users a higher Quality of Experience (QoE), and to offer “Content as-a-
Service”, increased bandwidth, and storage solutions to content providers and venue owners. The content 
providers will benefit from reduced latency and improved user QoE by positioning content at the mobile edge 
and, in addition, they can offer augmented services by leveraging the network information (context-
awareness). Finally, the stadium owner will obtain additional benefits by leveraging the deployed 5G ESSENCE 
infrastructure and its functionalities by capitalising live contents to spectators from many cameras, for instance. 
 
Key technological resources: The application issued in the use case 1 of the project built at stadium (though, 
different location and application scenarios can be considered and supported alike) leverages a typical Mobile 
Edge Computing (MEC) configuration that keeps traffic as close as possible to the users, to allow them to 
consume digital media with high quality and low latency. It shows that integrating network functionalities at the 
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edge, allows to fully benefit from advanced applications and services, by also including broadcast- or multicast-
based technologies. Within the 5G ESSENCE infrastructure, the stadium use case will leverage the main data 
centre (DC) to realize its services running as VNFs.  Then, the actual distribution of the service across the data 
centres depends on the actual load required by the system. 
 
The 5G ESSENCE context will be able to deploy the following network services enabling use case 1:  

 
- multicast video delivery in multi/single view; 

 
- UE view switching during the video delivery; 

 
- video delivery with handover; 

 
- unicast vs. multicast video delivery. 

 
 
5G systems leveraging the paradigm of software defined networks (SDN) and network functions virtualization 
(NFV), so to embrace the concept of network softwarization, promises unparalleled speeds, low latency and 
enhanced security / reliability. Taking into account the improved performance, 5G is expected to support 
several use cases that can be included in the broad variety of the following service categories: 
 

 eMBB (enhanced Mobile Broad Band)  Providing high throughput.  
 

 mMTC (massive Machine Type Communications)  Providing high number of connected devices.  
 

 URLL (Ultra Reliable Low Latency)  Providing very low latency systems (up to 1 ms).  
 
 
An MNO as infrastructure owner can offer the physical infrastructure resources (with tools to manage and 
orchestrate them) to several actors, as other MNOs, MVNOs, SPs, verticals of different markets and kinds. 
There will be a set of provided resources, technologies, tools, solutions and in general middleware components 
that the infrastructure provider will be able to make use to best suit their business cases: 

 

 SDNs.  
 

 MEC platform(s) for both NFV and services/application on-boarding.  
 

 Data Storage. 
 

 High speed connectivity (e.g. 10/100Gigabit/s) with full (transparent) protection and restoration. 
 

 Macro RAN. 
 

 Small Cell RAN. 
 

 CESC virtualization. 
 

 CSD-RAN Controller. 
 

 MANO facilities. 
 

 Cell clustering and multi-tier orchestrator. 
 

 Telemetry, monitoring and analytics for O&M. 
 

 KPIs monitoring and management (SLAs specification and addressing). 
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 Sites and cabinet. 
 

 Metro (i.e.: light+main) DCs. 
 
 

Full and dense cell coverage 
 

 Radio spectrum. 
 

 
 

Figure 32: Infrastructure Dashboard. 
 
 
The possible role of the MNOs should be played according to the following options for the exploitation of the 
Neutral host model. 
 
Application layer  

 
The MNO can provide different services/applications and tools/facilities to deploy end-to-end services 
(i.e.: network slices/virtual ad-hoc networks) upon the own physical infrastructure offered as part of 
the common infrastructure.  
The MNO can deal with Third Party services representing a separate administrative domain, which 
holds interests in interacting with the “Host” infrastructure. 

 
Orchestration and Control Layer 
The MNO in the model suggested by 5G ESSENCE could manage a non-homogeneous set of physical resources, 
abstract and virtualize physical resources (including virtual clusters of small cells), operate a horizontal slicing, 
thus providing end-to-end services tailored to a multi-tenant framework as far as the following aspects are 
concerned:  
 

1. NFVO (Network Functions Virtualisation Orchestrator) for the orchestration of NFV infrastructure 
(NFVI) resources across multiple VIMs, and to deal with lifecycle management of Network Services 
(NS), fulfilling the Network Service Orchestration functions. 
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2. VNFM (Virtualized Network Function Manager) to cope with the VNF’s lifecycle management including 
operations such as Instantiate, Scale, re-locate, Update and/or Upgrade and Terminate.  
 

3. MANO of MEC services/applications (including the on-boarding and life-cycle management and 
orchestration of MEC services/applications). 
 

4. Network, to cope with links and forwarding rules, for the purpose of ensuring intra- and inter-VNF 
(also MEC applications) connectivity and to deal with the connection to the MEC nodes to the 
datacenter’s resources. 

 
 
Access layer 
  

The MNO can offer his facilities to cope with the reports about the access (end-user devices, physical 
resources). If it also gives the opportunity to integrate the information coming from other RANs in the 
contract, accordingly it is necessary to define how to deal with the complete (federated) chain from 
Radio elements, Fronthaul network to the End-user devices. Indeed, the MNO could be interested to 
design some complex solutions cooperating with third parties: in this case, it is possible to define a SLA 
agreement regarding Details about the resources (number, type, geolocation, etc.), QoS levels 
guaranteed and the Charging schema to apply.  

 
The MNO monitors (and addresses) the network and services KPIs likely assigning different schema on the 
utilization of the network (e.g. busy vs. night hours).  
Another aspect could be the Regulatory compliance assured by the telco in this model as far as the licensed 
spectrum is concerned. For example, in Italy it is to underline that even if the small cells can be managed by the 
“infrastructure provider”, the radio frequencies control/handling is the responsibility of an MNO. 
The MNO should list the available resources, applications and services. It is necessary to fix how to abstract, 
model and export the information and how to manage the list of the available application and services.  
Overall, the suggested model could resemble the model of offering Service as Service in cloud. 
 
Standardization Compliance and Economical feasibility: In order to achieve these enhanced capabilities, as 
already specified in Release 15 and shortly in Release 16 by 3GPP, 5G will make use of several concepts and 
technologies like the densification of networks through the deployment of small cells or the implementation of 
MECs. To deploy this kind of complex infrastructure it is required an important economic effort; for example, to 
improve the coverage a high number of small cells is required in order to accommodate the increased demand; 
this makes the deployment of parallel access networks difficult from an economic point of view. This limitation 
along with the new network management capabilities offered by 5G could reveal a new player / business model 
known as Neutral Host Model that enables a single physical network to support a number of virtual networks 
and heterogeneous systems and functions with different performance characteristics in a variety of different 
locations as required by the service demand. Following the 5G ESSENCE business model, we expect future 
operators will interact with the following actors in order to monetize 5G investments and increase their 
revenues from MNOs and vertical industries.  

 

 Tenants: as WIND, MNVOs (virtual MNOs) and public administrations, 
 

 Infrastructure providers: Macro Sites, Nano sites, MEC (Mobile Edge Computing) places, MEC 
equipment, Metro DC, Network infrastructure (enough data rate and connectivity with MNOS and the 
different sites).   
 

 Vendors: Small Cell manufacturers, software developers, Network equipment providers, etc. 
 

 Network Functions, Service developers and providers. 
 
 
The suggested model is presented using the tool of the Business Model Canvas. The "Business Model Canvas" 
(Table 9) provides "a shared language for describing, visualizing, assessing and changing business models" 
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focusing the analysis (of how a venture intends to make money) on nine basic building blocks that cover the 
main areas of a business: customers, offer, infrastructure and financial viability. 
 

 
In general, two scenarios of interest for an MNO as Wind Tre in 5G essence can be considered: 
 

1. The 5G ESSENCE platform can be seen as an enabler for a marketplace where developers will have the 
opportunity to upload their functions, tools, services and applications. Moreover, other stakeholders 
like service providers will be able to combine functions or/and services from the marketplace in order 
to develop or offer their services  
 

2. The 5G ESSENCE platform can be assumed the basis to develop and provide "network slices" consisting 
of a set of virtualized resources (i.e. cloud-enable small cell as a service) that share the same physical 
infrastructure to different tenants.  
 
 

As MNOs, WIND and OTE S.A. can play a fundamental role in the Scenario 2 therefore providing small cell 
virtualization with MEC facility. With such a role, an operator has to address important issues such as resource 
allocation, resource management (including configuration, monitoring, optimization and healing) and 
orchestration, BSS&OSS, network management, Support and Maintenance, as well as Security with Regulatory 
compliance for the radio spectrum.  
 
The following table presents the business canvas for an MNO, concerning the business model: 
infrastructure/Network Provider. 
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Key Partners 
-   5G ESSENCE 

Consortium. 
-   Telco champion 

partners (Wind, 
OTE). 

-   Infrastructure 
providers 
(Athonet). 

 

Key Activities 
-   B2B sales (to venue 

owners) 
-   Customer support (B2B) 
-   Infrastructure installation 

(hardware, software). 
-   Video content delivery 

Value Proposition 
-    To provide venue 

owners with end-to-
end, low latency and 
high-quality multi-
screen video 
transmission with 
optimized backhaul 
and increased 
security. 

-    Strengthen brand 
positioning. 

-    Increasing fan 
experience. 

 

Customer 
Relationships 
-   B2B  
-   SLA contracts 
-   B2B integration 

customer support 
 
 

Customer 
Segments 
-   Stadium/venue 

owners 
-   Media broadcast 

companies 

Key Resources 
-  5g network. 
-   main data centers  
-   light data centers  
-   slicing infrastructure to 

host the application. 
-   Slicing infrastructure to 

separate professional 
ingest and user generated 
content.  

-   Broadcasting VNFs 
 

Channels 
-Telco champion 
partner sales channel 
-Telco champion 
partner brand name 
(marketing support) 

Cost Structure 
-Capex  

Infrastructure 
Tools 
Facilities 

 
-Opex 

Infrastructure including electricity 
Tools and facilities 
SLA management 
Support  

Solution development costs (personnel, 
equipment, SW) 
Personnel costs Business and technical 
support. 

CRM to keep contact with the revenue stream 
 

Revenue Streams 
-  B2B sale of the value proposition 
-  Pricing strategy focuses on profitability per country. 

Wholesale model including the licenses per user per year 
charge on the venue owner (who would transfer it to the 
end-user with their own pricing strategy) and generate new 
revenue streams to the venue through advertising and 
sponsoring of the video streams 

Technical support for configuring and operating solutions. 
Share of the additional profit obtained by the operator thanks 
to the use of the solution. 

 
Table 9 – UC1 Business Model Canvas. 
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2.3.3 Activity Map 
 
The following diagram depict the ralted activity map: 
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2.4 Investment Evaluation 

2.4.1 Technoeconomic Analysis 

2.4.1.1 Sales Forecast 
 
The sales scenario is built around the average spectator number in Bundesliga (Germany) which accounts for 
48,476 average spectators per match  [110]. Borussia Mönchengladbach has been identified as the team with 
the average number of spectators per event closest to the average so our sales forecast will be focusing on that 
specific football team. We estimate that the average attendance will be 48,000 per match out of which 10% will 
be using our service with a 3% increase on that population per year. That 10% is a very conservative estimation 
considering the following facts  [111]: 
 

 18% of overall fans check their phones at matches. 
 

 31% of millennials check their phones during a live event. 
 

 80% of all age groups use a second screen to check scores in other matches, to get expert analysis or to 
engage with others online over the match  [79]. 
 

 In the US major league soccer 40% of the attendance are either Gen Y or Millennials  [112]. 
 

 50% of the attendees believe that virtual view would improve experience. 
 

 63% of the attendees believe that video replay would generate excitable experience  [113]. 
 
We estimated the price we will be charging the Football team for the service at 65 EUR per year per user, which 
can be considered a fairly low-price leaving business owners a good margin for profit. 
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2.4.1.2 Cost Estimation 
 
Following our estimations on the sales forecast we assume that we are installing the UC1 5G ESSENCE service in 
a stadium with an average match attendance of 48.000 people out of whom 10% will be using our service on 
Year 1 and an additional 3% increase of users per year will occur. Each small cell can support up to 400 
simultaneous active subscribers (5G ESSENCE, D5.1, p31). For 4,800 users we will be requiring 14 small cells but 
with a 3% increase per year in a 10 years period we will be needing a total of 16 small cells for 6,263 users. 
We are expected to have 25 events per year per stadium (Bundesliga 17 matches per year + 7 for cup + 8 for 
European events). 
 
Energy consumption is estimated as 1,000 EUR per year since the infrastructure will be active only 3 hours per 
event (pre-match and after match along with actual game time reaching a total of 25x3=75 hours of use per 
year) including small cells, cameras, backhaul, router and server energy consumption 
Tax rate = 29.8%  [114]. 
 
We will be using a WACC = 7.45% considering that the project on this scenario will be co-financed on a 50-50 
basis by our champion partners Wind TRE and OTE S.A.  
WIND’s WACC is 7% (provided internally by Wind TRE) and OTE’s WACC is 7.9%  [115] so since the project is 
financed equally by both the WACC used will be their WACC’s average. 
 

Component Unit price Number of 
units 

Total cost of components 

Light DC and Main DC 
processing elements 

1,000 € 
 

1 1.000 

SW and SW licences for mobile 
private network 

20,000 €/year 1 20,000 €/year 

VNF, service and applications 
SW and licenses 

5-10 € /user/year 
for SML app 

 
5,402 

 
27,010-54,020 €/year 

Video cameras HD:1,000 € 10 10,000 

4K:3,000 € 4 12,000 

360 4K:5,000 € 1 5,000 

network equipment: Routers+ 
Backbone Routers 

10,000€ + 
100,000€ 

1 110,000€ 

hardware equipment: Rack 10,000€ 1 2,000€ 

cloud resources 10,000€/year for 
10k users 

1 10,000€/year 

end-devices 1,000€ 1 1,000€ 

small cells/eMBB 10,000-12,000€ 16 160,000-192,000€ 

transcoding/video encoding 
infrastructure 

Encoder: 5,000€ 1 5,000€ 

Decoder: 5,000€ 1 5,000€ 

EPC 100,000€ 1 100,000€ 

Electricity Costs 1,000 EUR/ year 1 1,000 EUR/ year 

frequency cost per event 
 

150-200€/event 
in Germany 

25 events 
per year 3,750-5,000€/year 

Fibre backhaul 23,000€/km  
[116]  0.8km 18.400€ 

Customer support costs 10% of CAPEX 1 10% of CAPEX 

 
Figure 33: UC1 cost item list. 
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2.4.1.3 NPV, Payback period, IRR estimation 

 
Taking into consideration the sales forecast and the cost estimation we have also estimated FCF, NPV, Payback 
period and IRR in the table below. 
 

 
 

Table 10: Use case 1-  Germany instantiation. 
 
NPV is assessed as 300,190 Euros, Payback period is in Year 4 and the IRR is 14.33%. 
 
The initial investment required is 516,340 EUR including 469.400 EUR for the CAPEX and 46,940 EUR for OPEX 
costs.  
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2.4.2 Sensitivity Analysis 
 
In the scope of our sensitivity analysis we will be taking into consideration two different scenarios over 
launching the product in countries with different corporate tax rates and different attendance rate. 

 
Scenario A: Launching the product in Italy with 27.8% Corporate tax rate. Italy has no costs incurred for a per-
event frequency use as well. The average attendance in matches in Serie A is around 35,000 so the initial 
number of users for Year one is expected to be 3,500  [117]. On the table below you may find the estimations 
for launching our product in the Italian market. 
 

 
 

Table 11: Use case1 – Italy instantiation. 
 
The payback period is at Year 6, but the IRR is 5,90% which is considered very low and the NPV is negative 
meaning that WIND and OTE would not have made a good use of their capital investing in that solution.  
 
Increasing the price of the product at 80 euros per user per year would give the following results: 
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Table 12: Use case 1 - Italy instantiation scenario B. 
 
The NPV is not positive and at 231,430 EUR, payback period is on Year 4 and the IRR is at 12,77% which is an 
accepted rate in terms of profitable investment. Our product has to follow a different pricing strategy in Italy to 
be profitable. 
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Scenario B: Launching the product in Spain with 25 % Corporate tax rate. Spain has no costs incurred for a per-
event frequency use as well. The average attendance in matches in La Liga is around 45,000 so the initial 
number of users for Year one is expected to be 4,500  [118]. On the table below you may find the estimations 
for launching our product in the Spanish market. 
 

 
 

Table 13: Use case 1 Spain instantiation. 

 
NPV is assessed as 260,617 Euros, Payback period is in Year 4 and the IRR is 13.31% rendering our investment 
profitable. 
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3 Use Case 2: Mission Critical Applications for Public Safety 

3.1 Product Description 
 
In the 5G ESSENCE original framework, WP6 (use case 2) focuses upon providing public safety services deployed 
at the edge closer to the end-user. Our approach is based on host neutral network sharing models as opposed 
to the traditional dedicated networks. The original 5G ESSENCE architecture “addresses” the paradigms of edge 
computing and small cell as-a-service (SCaaS) and contributes to get over the limitations of traditional 
narrowband PS deployments and providing novel functionalities in the context of broadband 5G ecosystem.  
In particular, use case 2 offers two different public safety services, that is: (i) Mission Critical Push-To-Talk 
(MCPTT), and; (ii) mission-critical messaging and localization service. 5G ESSENCE’s common orchestration of 
radio, network and cloud resources will help achieving the tight requirements of the PS sector, allowing sharing 
of both radio and edge computing capabilities between PS and commercial users. The challenge is the E2E 
slicing for the allocation of radio, network and cloud resources to the critical actors (e.g., the first responders), 
who by nature require prioritised and high-quality services. 
 
The process of provisioning those services can be summed up as follow: 
 

1. The 5G ESSENCE platform owner provides the required network slices to different tenants. 
 
2. Allocation of data rates is made by the SD-RAN controller in accordance with the cloud resources already 

allocated in the Edge DC by the VIM. In case of emergency, the Cloud Edge Small Cell (CESC) will “add” 
new resources taking into consideration the request, close-to-zero delay and maintaining the connection 
even if the backhaul is damaged. Moreover, the 5G ESSENCE SD-RAN controller will enforce the priority 
access of first responders by extending the slices to the radio part, thus creating the end-to-end slices 
that isolate those responders from other's parties' communications. 

 
3. In case that ICT infrastructure is damaged, WP6 maintains the operability of the services by deploying 

the control plane in the edge. Therefore, when the backhaul connection is damaged, then a new CESC is 
displayed to mitigate the damage in the macro base stations (BSs).  

 
The following figure (Figure 38) illustrates the different components involved in the service of MCPTT.  
Essentially, an IP Multimedia Subsystem (IMS) will be implemented as a centralized subsystem attached to the 
Evolved Packet Core (EPC) of each operator and it operates together with the centralized nodes when HSS 
request are processed (e.g. during communication establishment). Moreover, WP6 proposes to bring MCPTT 
server near to the user in a distributed and scalable way. This solution will reduce the latency and even the 
computation load.  
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Figure 34: Components involved in a MCPTT service for public safety deployment. 
 
As for the localization and messaging service, the proposed solution, called as FeedSync  [119] is based on 
innovative publish subscribe modular solution that operates on top of the 5G ESSENCE leveraging the flexibility 
of 5G architecture. More interestingly, the virtualized approach enables on-the-fly deployment of new 
resources close to the users, as envisaged by the 5G ESSENCE approach. What is more, instantiated resources 
can be tailored to the capacity of the hosting hardware in the sense that light versions of an application are 
favored when it comes to instantiating services in small cells and Light Data Centre (DC), as highlighted in Figure 
35 below. 
 

 
 

Figure 35: Mapping the 5G ESSENCE architecture to a PS deployment for messaging & localization service. 
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The demonstration of the MCPTT service cannot be based on a static scenario, since one of its objectives to be 
proven is the elastic allocation of resources attending to different levels of emergency conditions detected by 
the monitoring system. WP6 proposes a deployment topology in three main stages. At the beginning, in a 
situation under normal circumstances, the system instantiates the network slices that correspond to a default 
service agreement. Here, the first responder only needs a reduced amount of access capacity and 
communication features for its normal operations. Then, triggered by an emergency incident, the first 
responder requires increased capacity in terms of both data rate and edge computing resources, in order to 
serve a higher number of communications and/or public safety users. This situation may involve a deterioration 
of the service for legacy users, since their network slice(s) must be reduced in order to appropriately allocate 
the higher priority MCPTT service. Finally, WP6 (use case 2) will demonstrate how the service responds to an 
extreme situation of damaged infrastructure where a coverage extension is needed. In this situation, backhaul 
connectivity is lost, all the resources must be dedicated to the MCPTT network slice and the public safety 
organization may dynamically add new access points to the network in order to improve connectivity. 
 
The MCPTT and Chat & Localization services allows the secure communication such as, voice calls, chats and 
localization tacking between pairs and/or groups of first responders. It should be specified that for different 
emergency situations each service will be offered in an isolated network slice and the necessary available 
resources will be allocated to ensure the functionality, connectivity and even the needed QoS  [120].  
The outcome of UC2 has been successfully demonstrated during the BAPCO Satellite Series 2019 (that took 
place in St. James’ Park in Newcastle, UK, on November 13-14, 2019). This event has been selected since it 
corresponds to the end of the 5G ESSENCE project whereby most of WP6 contributions could be demonstrated. 
 
 
The capabilities provided by the use case 2 product of 5G ESSENCE can be summarized as the following: 
 
Mission Critical Communications: A promising trend in the public safety field is to leverage network sharing 
models in other to moderate the costs associated to traditional mission critical networks and services; however, 
mission critical communications have tight requirements that are not easily met these environments.  
The UC2 provides cost-effective next generation broadband public safety communications including MCPTT, 
chat and localization. The output can be easily integrated into operator or venue owner cloud network 
deployments and operate in parallel with other commercial services. The proper orchestration of the services 
will allow close-to-zero and prioritized communications for first responders in emergency situations. 
 
Network virtualization: This is the process of decoupling network functionality from the underlying hardware 
through platform and resource virtualization. In the defined 5G ESSENCE architecture, the three main 
virtualization requirements are data isolation, latency reduction and efficiency. The 5G ESSENCE project “opens 
the door” to venue owners (e.g.: municipalities, stadiums, site owners, and virtually anyone who manages a 
property and can install and run a local Small Cell network), to deploy a low-cost infrastructure and to act as 
neutral host network and service provider. 
 
Service scaling: This is the process of dynamically “adjusting” the resources assigned to a service for its 
operation. It involves the dimensioning and elastic resource allocation to first responders of radio, network and 
cloud resources in case of emergency. 
 
Tenant Isolation: Network virtualization technologies, together with a proper orchestration of the services 
make it possible for first responders to get a dedicated and prioritized slice of the 5G ESSENCE infrastructure. 
The dynamic dimensioning of both radio and cloud resources through end-to-end slicing provides the required 
quality of service for mission critical communications. Tenants of the 5G ESSENCE platform need to be properly 
separated from each other so as to ensure that they cannot influence each other.  
 
Network sharing: Novel network virtualization and orchestration trends provide the possibility of new business 
models and revenue streams based on a neutral host market and reducing operational costs thanks to new 
opportunities for ownership, deployment, operation and amortization.  
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Flexible deployment: 5G ESSENCE architecture provides a highly flexible and scalable platform, capable of fast 
service deployments and cost-efficient updates and upgrades of the operating services. 
 
Low latency communication: The 5G ESSENCE edge computing architecture relocates key network functions 
from the core network to the edge, closer to the end-user. The most obvious advantage is the ability to reduce 
latency, which becomes crucial in mission critical communications. The deployment of edge service instances 
serves a twofold objective: first, it enables close-to-zero delay in the mission-critical services; second, it allows 

maintaining the operability even when the backhaul connection is damaged. 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3.2 Market Environment and Industry Analysis 

3.2.1 Porter’s 5 Forces of Competition Framework 

3.2.1.1 Bargaining power of suppliers 
 

  
Same basis of analysis as in use case 1 (section 2.2.1.1.1) 
 
Use case 2 specific analysis:  
The MCPTT can be deployed as a virtualized service on COTS equipment and is RAN technology neutral. This 
situation focuses all the supplier power in two points: the IMS provider and the UE provider. In both cases the 
market offers an increasing range of solutions. 
 
Conclusion: The bargaining power of suppliers can be considered as moderate. 
 

3.2.1.2 Bargaining Power of Buyers 
 

 
 
The target market for MCPTT are mainly governments, homeland departments, public safety department and 
other public institutions associated to first responders. This means that the size of the market and the number 
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of potential buyers is limited. The investment needed for an MCPTT deployment is usually high, which involves 
a high cost of change once a solution has been selected. 
 
There are three general categories of potential buyers for our use case 2 product: 
 
Municipalities: Municipalities in the EU enjoy a high degree of autonomy regarding managing their financial 
affairs. The Council of Europe has released the European Charter of Local Self-government that commits the 
Member States to applying basic rules guaranteeing the political, administrative and financial independence of 
local authorities. It provides that the principle of local self-government shall be recognized in domestic 
legislation and, where practicable, in the constitution  [121]. Municipalities are responsible for their local 
mission critical services; thus, they are a “key” decision maker regarding the purchase of our use case 2 
product. Accessing the municipalities as a buyer, directly can be considered as a B2B channel. All EU Member 
States governing authorities are encouraged to improve the performance of communication services used for 
public safety and security by expanding their 5G networks and adapting their mission critical services to those 
new networks  [42]. 
Municipalities usually make a public call for offers where interested parties can provide their proposals. There is 
no direct bargaining over the price of the product thus, their bargaining power can be considered as low. 
 
Network Operators: Network operators will play a major role in the expansion and support of 5G networks, 
thus they can be used as a “vehicle” for providing our end-customers with our use case 2 product. This channel 
can be considered as a B2B channel. Network operators then will resell our service to the final buyer. Network 
operators can be considered to have a high bargaining power due to their economies of scale, their expanded 
sales network and their key role on the 5G implementation. 
 
Government Institutions: The respected Ministries of Public Safety, Health etc., can also be potential buyers for 
our product in the same terms Municipalities are. However, Ministries will be striking a purchase deal for a big 
number of deployments thus the profit margins on those sales will be less. This channel is considered to be a 
B2B one, as well. Although Ministries also make public calls for offers, the volume of the project is big and 
competitor offers will aim at lower profit margins for a larger volume of customers. Indirectly the bargaining 
power of this buyer can be considered as moderate. 
 
Conclusion: The average bargaining power of all buyers can be considered moderate. 
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3.2.1.3 Threat of new entrant 
 

 
 
Same basis of analysis as in use case 1 (section 2.2.1.3.3). 
 
Use case 2 specific analysis:  
Private security agencies and other similar customers such as security staff in stadiums, train stations, airports 
etc., are showing an increased interest in generic non-mission-critical group communications. The technology is 
also being studied as a replacement of the ageing GSM-R system currently deployed in many European 
countries  [122]. At such an increased demand, new entrants might be attracted to join the market to claim 
some of the market share. 
 
There is already a pull demand from the public safety community towards IP-based solutions for first 
responders (medical, police, fire), dispatch communications as well as overall coordination in the event of a 
disaster, Further demand comes from none public safety markets where group communications is required  
[123]. 
New entrants would be further increased with the current “loss of network” during high end-user demand. In 
PricewaterhouseCoopers’ publication “How GCC telecom operators can enable public safety communications” 
discusses scenarios where network operation had halted due to increased demand due to an unexpected 
attack.  
 

“On March 22, 2016, three coordinated suicide bombings were carried out in Brussels, Belgium, in a 
limited radius and within hours of each other. So many people used their phones simultaneously to call 
family and friends that the network of the incumbent operator Proximus was paralyzed for eight hours. 
However, emergency services were able to rely on the Belgian public safety network to communicate 
and coordinate their activities successfully”  [124] 
 

MCPTT is an open standard. In consequence, the entry barriers seem to be low. However, the complexity of the 
standard, and the need of high-level technical skill and knowledge of a variety of complementary technologies 
make it difficult for the new players to enter the MC market. 
On the other hand, the investment required to deploy an MCPTT service is high, which involves higher 
substitution costs if the client plans to switch to another solution. This might be overcome through investment 
new entrants might be able to secure due to the reach Critical Communication Market growth which is 
expected to worth $19.8 billion by 2024 [125].  
Finally, as main MCPTT protocols and interfaces are standard, economies of scale can apply to this kind of 
deployment, handicapping the entrance of new players. However, there is still some room for differentiation in 
the customization of the UEs and also regarding the intelligent service and QoE management algorithms. 
The barrier to entry may be considered as very high if we take into account the requirements for deploying a 
fully functional 5G network on a municipality.  
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Conclusion: The threat of new entrants may be considered as high. 
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3.2.1.4 Threat of Substitute Products 
 

 
 
Compliance with MCPTT standards creates a high barrier for the development of substitute products. The 
industry has been standardized by 3GPPP in release 13 (2016) until release 15 (2018) with enhancements 
coming in release 16 by March 2020. 3GPP Standards Developing Organizations (SDOs) is a global initiative 
contributed by partners from China, Europe, India, Japan, Korea and the United States.  
 
Whereby specific inputs, in the form of market requirements, may also come into the Project via any of the 
twenty Market Representation Partners in 3GPP  [126]. 
 
Conclusion: The thread from substitution products or services is considered to be low. 
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3.2.1.5 Industry Rivalry 
 

 
 
The MC market has been traditionally organised around a limited number of big vendors with a constellation of 
smaller partners. Traditionally Professional Mobile Radio (PMR) solutions were built around TErrestrial Trunked 
RAdio (TETRA) infrastructure  [127]. 
However, the appearance of open standards, such as MCPTT, is expected to change the status quo and “widen” 
the offer in the markets. This is especially true since the market is shifting towards a hybrid approach where 
PMR services will be supported/replaced, to an extent, with/by the latter or similar products as that offered by 
use case 2. 
 
Furthermore, the weight of mission critical communications is experimenting a remarkable growth associated 
to the emergence of broadband technologies that allow the appearance of innovative MC products and 
services. 
 
Conclusion: The industry rivalry is considered to be moderate. 
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3.2.2 PESTLE analysis 
 
Political 
 

Political Impact Score Analysis points 

Political stability/ 
Local political 

conditions P
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 EU Member States are democracies 

 EU financial unity intensifies political 
alignment of Member States 

 Stable democracies Region stability 
increase with regard to threats (see 
attachment on EU tesat 2019) 

 Eurosceptic party power increased in the 
2019 Euro elections but not in a great 
rate 

Government 
regulations 

P
o
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ve
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 Labor, trade and production laws must 
follow EU high standards 

 EU Trade Union facilitates trade between 
Member States 

 VAT: depending on the EU country taxed 
within a range 10% - 27% (internet 
services)  

 Foreign trade policies with Environmental 
laws tightening this could affect relations 
with 3

rd
 party suppliers 

 Energy consumption and production 
regulation. 

Restrictive/easing 
governmental 

actions  P
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ve
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 Governments greatly prioritize 
emergency services thus they provide a 
favorable ground for deployment 

 The EU Commission promotes the use of 
the future 5G infrastructure in services 
used for public and safety 

 Funding and Grants are encouraging 
innovation (5G-PPP) 

 EU-state financial support for telecoms 
infrastructure expansion 

Subject to various 
procurement 
regulations P

o
si

ti
ve

 

N
eu

tr
al

 

N
eg

at
iv

e
 

N
eg

at
iv

e
 

 EU members have to align with EU policy 
regarding procurement regulations (ex. 
HUAWEI ban) 

 Licenses for frequency allocation PMSE 
(Germany), CBRS (US)  

 Licenses for using specific frequencies for 
special event launch differ per country (0 
in Italy, Germany depends on the project) 

 
Table 14: UC2 PESTLE, Political. 

 
Political stability and local political conditions: Same basis of analysis as provided in UC1 (section 2.2.2). 
 
Government regulations: Same basis of analysis as provided in UC1 (section 2.2.2). 
 
Restrictive/Easing governmental actions: Same basis of analysis as provided in UC1 (section 2.2.2). 
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Use case 2 specific analysis: Governments in the EU spend an average of 1.7% of their GDP in order and safety 
and 9.9% of their GDP in healthcare  [126] [128]. 
Our mission critical 5G ESSENCE product addresses those markets directly. Another important point is that the 
EU Commission encourages Member States to use the future 5G infrastructure to improve the performance of 
communications services used for public and safety. Member States are encouraged to include this 
consideration in their national 5G roadmaps  [129]. The EU and local government actions can facilitate the 
launch of our product. 
 
Procurement regulations: Same basis of analysis as provided in UC1 (section 2.2.2). 
 
Final verdict: The EU political situation can be assessed as favorable for launching our product. 
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Economical 
 

Economical Impact Score Analysis points 

Local economic 
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  Steady GDP growth rate 

 Low and harmonized interest rates 

 Low and harmonized inflation rates 

 Harmonized debt ratio  
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exchange 
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 The majority of the EU Member States use a 
common currency for their transactions 

Subject to sales 
tax 
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 range from 10 - 27 % 
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 513 millions 
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 Slightly rising still high, no major fluctuation  

 Low inflation 

 
Table 15: UC2 PESTLE, Economical. 

 
Local economic conditions and stability: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Foreign exchange fluctuations: Same basis of analysis as provided in use case 1 (section 2.2.2). 

 
Subject to sales tax: Same basis of analysis as provided in use case 1 (section 2.2.2). 
  
Population size/growth: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Disposable income fluctuation: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Final verdict: The EU economical situation can be assessed as favorable for launching our product.  
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Social 
 

Social Impact Score Analysis points 

Consumer habits 
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  The typical consumer for UC2 is the public 

sector: national or local governments and public 
safety organizations. To a lesser extent, venue 
owners could be considered as well for smaller 
private deployments. (1, 2, 3) 

Increase in data 
transfer 

requirements/lower 
ping rates 
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 Increasing demand for IP-based Public Safety 
communications, ranging from voice services up 
to more sophisticated and demanding video and 
data services. (2,3) 

 Emerging machine type communications are a 
new addition to the existing traditional human-
to-human communications (2,4) 

Increasing need for a 
more reliable public 

safety system P
o
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  Public safety is one of the critical responsibilities 

of any government worldwide; as it involves the 
protection of civil population from crime, 
military conflict and natural disasters.(4) 

 
Table 16: UC2 PESTLE, Social. 

 
(1) According to “Public Safety LTE & Mobile Broadband Market: 2015 – 2030 – Opportunities, Challenges, 
Strategies & Forecasts” report, public safety LTE infrastructure investments should grow at a CAGR of nearly 
40% between 2015 and 2020. By the end of 2020, infrastructure investments which include base stations 
(eNBs), mobile core and mobile backhaul gear will account for over $2 Billion. The market for ruggedized public 
safety LTE/5G devices will also witness significant growth, with an estimated 4 Million annual device shipments 
in 2020. TCS aims to capture around 5% of these markets by 2020 through the execution of projects such as 5G 
ESSENCE with new product differentiators  [42]. 
 

 
 

Figure 36: Public safety market expectations for LTE/5G per segment - M$. 
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 (2) The mission critical communications market shows a remarkable evolution and growth as 5G enabling 
technologies are integrated into and intertwined with existing deployments. In order to supply solutions 
necessary to meet emerging demand for improved voice, data, and machine-oriented communications. The 
public safety community shows an increasing trend towards IP-based solutions for first responders (medical, 
police, fire) and dispatch communications as well as overall coordination in the event of a disaster.  
Apart from the governmental institutions, industry verticals that must manage (such as utilities, ports, and 
transportation) appear as the new actors demanding enhanced communications to safeguard assets and 
optimize operations  [130].  
 
 
(3) In addition to enabling virtual operators over legacy providers, the broadband and flexibility introduced with 
5G in the public safety area will allow several services. Among these services we believe the followings can have 
a major impact on rescuer operations: 

 

 Data acquisition from industrial systems, drones and deployed objects. 
 

 Video surveillance of industrial and sensible sites. 
 

 Remote monitoring of robots and maintenance systems. 
 

 Situation management following a catastrophe or terrorist attack through dynamic dimensioning and 
deployment of new resources. 

 
From the 5G ESSENCE perspective, each of these new applications can be seen as a dedicated slice with specific 
QoS requirements  [131].  
 
 
(4) The public safety vertical is the main target of mission critical communication systems. Public safety is one of 
the critical responsibilities of any government worldwide; as it involves the protection of civil population from 
crime, military conflict and natural disaster the fundamental functions of a PS organization includes disaster 
management and coordination between forces such as law enforcement and border control, firefighters or 
emergency medical services. Reliable and effective communication is crucial in these situations while dealing 
with any natural or man-made disaster  [132]. 
 
 
Final verdict: The social environment in the EU can be assessed as favorable for launching our product. 
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Technological 
 

Technological Impact Score Analysis points 

Technological 
innovations in 

telecommunication 
technologies 
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 5G greatly improves network 
performance. 

 Mission critical services over LTE and 
beyond are regulated by 3GPPP (1) 

 5G improves the independency from 
any specific communication network 
(2) 

 5G enhance the stability of network 
preventing unexpected breakdowns (2) 

 5G improves the allocation of 
resources to manage priorities in the 
services provided (2) 

New technology 
market adoption 
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 5G networks expanding 

 5G handheld devices currently 
available in the market 

5G energy efficiency 
research focus 
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 5G infrastructure manufacturers are 
focusing on making 5G deployments 
more energy efficient 

 
Table 17: UC2 PESTLE, Technological. 

 
Technological innovations in telecommunication technologies: Same basis of analysis as provided in use case 1 
(section 2.2.2). 
 
Use case 2 specific analysis:  
 
(1) Considering the increasing weight of the PS sector, the 3GPP has encouraged the evolution of LTE 
specifications to address these requirements. As a result, MCPTT is the first in a series of MCS standards pushed 
by the 3GPP’s SA6 Working Group (WG). The standardization of MCPTT over LTE began in Release 13, and new 
functionality has been added in Releases 14 and 15. At this moment, the Service and System Aspects (SA) 
working group that outlined mission-critical features in the Third Generation Partnership Project (3GPP) 
standards is pushing forward with those same features and expanded offerings for 5G technology in Release 17 
of the standards. 
 
 
(2) 5G is able to provide a secure and reliable infrastructure to guarantee communications for critical services. 
The high-flexibility, performance and adaptability of 5G infrastructure will be able to provide the requested 
reliability, stability and reactivity that mission critical services demand  [133]: 
 

 By providing independent communication systems in case of emergency or critical situations. 
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 By providing a scalable network, able to extend infrastructure, and dynamically adapt to the services 
provided. 
 

 By ensuring the stability of the network with the integration of MECs. 
 

 By providing prioritisation to emergency communication channels.   
 
New technology market adoption: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
5G energy efficiency research focus: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
 
Final verdict: The technological environment in the EU can be assessed as favorable for launching our product. 
 
  



Embedded Network Services for 5G Experiences (5G ESSENCE)    

Grant Agreement No.761592  30.11.2019 

 

Deliverable D8.6 (“Market analysis, roadmapping and business modelling report”) 102/197 

 

Legal 
 

Legal Impact Score Analysis points 

GDPR regulations  
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 EU GDPR assures that all Member States 
will align with a common framework. 

 Brexit may affect cloud services related 
regulations 

 Lack of legal precedent in some 
countries 

 
Table 18: UC2 PESTLE, Legal. 

 

GDPR regulations:  Same basis of analysis as provided in use case 1 (section 2.2.2) 
Use case 2 specific analysis:  
 
There are some legal issues that must be considered on a country-by-country basis to allow pre-emption and 
national roaming for public safety services, because they can affect the commercial users and be in 
contradiction with net neutrality  [134]. 
 
Legislative status in some countries: 

 

 Belgium: A royal decree has been issued by the Minister of Telecommunication and the Minister of 
Interior that means MNOs must implement network availability and prioritization for first responders  
[135] [136]. 
 

 Finland: Finland has adopted the “Virve 2.0” law that ensures the legal base for future broadband 
mission critical communications. It is now legal to prioritize Public Safety users over consumers. It will 
also be mandatory for the MNOs to give national roaming to Public Safety users  [137].  
 

 Norway: Qualified users with a role or function of vital interest to the society already have the ability 
to pre-empt 3G and 2G voice traffic. 

 
 
Final verdict: The legal environment in the EU can be assessed as favorable for launching our product. 
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Environmental 
 

Environmental Impact Score Analysis points 

Environmental 
protection law 

restrictions impact 
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 Energy consumption and production 
regulations. 

 EMF EU regulatory framework 
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 Reduction EU average corporate tax 
rate (2003-2019) 

Corporate and Social 
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Responsible Business 
Conduct 
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 EU introduces a mix of voluntary and 
mandatory actions to promote CSR/ 
RBC 
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 The core of EU policies aims towards 
creating a ground for healthy and 
sustainable business development 

 
Table 19: UC2 PESTLE, Environmental. 

 
Environmental protection law restrictions impact: Same basis of analysis as provided in use case 1 (section 
2.2.2). 
 
Corporate tax rate trend: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Corporate and Social responsibility/ Responsible Business Conduct: Same basis of analysis as provided in use 
case 1 (section 2.2.2). 
 
Business sustainability: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Final verdict: The environmental factor in the EU can be assessed as favorable for launching our product. 
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3.3 Value creation and casual ambiguity analysis 

3.3.1 ERRC grid 

 

 
 

Figure 37: UC2 ERRC grid. 

 
Eliminate: 

 

 Fixed allocation of available resources: Slicing removes the need for optimized fixed allocation of 
available resources.  

 
 
Reduce 

 

 Need for optimization for the main DC: We are reducing the need for optimizing the main DC for 
better network performance by introducing the light DC-based architecture.  
 

 Complexity of execution of MC services: The complexity of execution of Mission critical services is 
greatly reduced. 

 
 
Create 

 

 Dynamic allocation of resources for RAN slices: We are introducing an architecture that enables 
dynamic allocation of resources for RAN slices thus, creating a new model of resource allocation.  
 

 Dynamic monitoring on top of slices: We are introducing dynamic monitoring of the services provided 
to further upgrade quality and reliability. 

 
Final verdict: Our use case 2 product is eligible for creating a blue ocean market environment. 
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- Slicing removes the need for fixed 
allocation of available resources.  
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- Need for optimization for the main DC 
reduced by introducing the light DC 
based architecture 

- Complexity of execution of MC services 
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- Dynamic allocation of resources for RAN 
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3.3.2 Business Model Canvas 
 
In order to introduce a mission-critical broadband infrastructure to support new applications, public safety 
authorities can typically leverage existing LTE, LTE Advanced and future 5G technologies. Such authorities 
should consider several options for evolving their networks and services [138]:  
 
1. Public network-based infrastructure – in this option, the public safety authority uses a public LTE network 

as a large enterprise user. The additional security level is added at the mobile device level, yet coverage 
and availability enhancements are up to the mobile operator to provide.  
 
 

2. MVNO (mobile virtual network operator) – in this option the public safety authority becomes an MVNO, 
serving its internal users. A core network is established covering authentication, security and some quality-
of-service parameters. The mobile operator is still responsible for coverage and availability enhancements.  
 
 

3. Externally operated private LTE network – in this case an end-to-end network is built to accommodate the 
public safety authority’s requirements. An external entity, typically a mobile operator, builds and operates 
the network on behalf of (and for) the public safety authority (or authorities). The most obvious example of 
this type of solution is the FirstNet network in the US. 
 
 

4. Private LTE network – built and operated by the public safety authority.  
 
 

5. A hybrid approach – typically combining option 2 with option 3 or 4. 
 
Following our analysis on the market and the industry environment we considered two business models: 
 

a) The municipality is the owner of the whole infrastructure (RAN access + data centres). Network 
operators and/or service providers hire slices of the infrastructure. The municipality assumes the 
CAPEX and OPEX of the infrastructure and the investment return is completed through exploitation 
contracts or operation licenses. 
 

b) A network operator is the owner of the whole infrastructure (RAN access + data centres). Virtual 
network operators and/or service providers and/or public institutions hire slices of the infrastructure. 
The network operator assumes the CAPEX and OPEX of the infrastructure and the investment return is 
completed through exploitation contracts or operation licenses. 

 
Partners have decided to choose business model b) for our analysis. 
 
 
Key technological resources: Same basis of analysis as in use case 1 (section 2.3.2). 
 
Standardization Compliance and Economical feasibility: Same basis of analysis as in Use case 1 (section 2.3.2). 
 
 
Following that along with the feedback provided by the market and industry environment analysis our 
suggested business model pinpoints the following elements: 
 
Key partners: 5G ESSENCE consortium, local stakeholders in the mission critical sector. 
 
Key activities: B2B sales directly to municipalities, Customer support, infrastructure provision (service-only 
related infrastructure, end-user equipment and related software. 5G network infrastructure will not be 
provided by us) and MCPTT service provision. 
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Value proposition: To provide mission critical services:  
 

 Mission critical push-to-talk voice communications service (standard compliant) 
 

 Chat and localization service. 
 
Customer relationships: We will be selling directly to the municipalities on a B2B basis. SLA contracts, 
application integration and customer support will be following B2B standards. Customers will be receiving 
personalized support regarding end-user devices and software related problems. 
 
Channels: Direct sales via contacting municipality authorities, government institutions or network operators 
and associations with key partners involved with municipality mission critical services. 
 
Customer Segments: Municipalities, Government institutions, Network Operators. 
 
Cost structure: Capex including infrastructure Tools and Facilities and Opex costs including electricity and 
customer support costs. 
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The business model can be summarized by the business model canvas below: 
 

Key Partners 
-   5G ESSENCE 

Consortium 
-   Local stakeholders 

in the mission 
critical sector  

 

Key Activities 
-    B2B sales (to 

municipalities) 
-   Customer support (B2B) 
-   Infrastructure provision 

(hardware, software) 
-   MCPTT service provision 

Value Proposition 
To provide mission 

critical services:  
-   Mission critical push-

to-talk voice 
communications 
service (standard 
compliant) 

-   Chat and localization 
service 

-    Increased situation 
awareness to the 
end-user 

-   better decision 
making due to 
improved situation 
awareness 

Customer 
Relationships 
- B2B  
- SLA contracts 
- B2B integration 

customer support 
 
 

Customer 
Segments 
-   Municipalities 
-   Government 

institutions 
-   Network 

Operators 

Key Resources 
- main data centers  
- light data centers  
- slicing infrastructure to 
host the application. 
- Broadcasting VNFs 
 

Channels 
-   Direct sales 
-   Associations with 

key partners 

Cost Structure 
-Capex  

Infrastructure 
Tools 
Facilities 

 
-Opex 

Infrastructure including electricity 
Tools and facilities 
SLA management 
Support  

Solution development costs (personnel, 
equipment, SW) 
Personnel costs Business and technical 
support. 

CRM to keep contact with the revenue stream 
 

Revenue Streams 
-  B2B sale of the value proposition 
-  Pricing strategy focuses on profitability objectives. 

Wholesale model including the licenses per user per year 
charge on the buyer (municipality, government or Network 
Operator). 

 
Table 20: UC2 Business Model Canvas. 

 



Embedded Network Services for 5G Experiences (5G ESSENCE)    

Grant Agreement No.761592  30.11.2019 

 

Deliverable D8.6 (“Market analysis, roadmapping and business modelling report”) 108/197 

 

3.3.3 Activity Map 
 
The realted activity map is depicted in the following diagram: 
  
 
 
 
 

 

Mission critical 
communications 

Network 
virtualisation 

Tenant 
isolation 

Network 
sharing 

Service 
scaling 

Flexible 
deployment 

Ultra-Low-
latency, ultra-

reliable 
communications 
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3.4 Investment Evaluation 

3.4.1 Technoeconomic Analysis 

3.4.1.1 Sales forecast 

 
The process for sales on projects similar to use case 2 is for the public authority to proclaim a contest. 
Contractors offer bids and, in the end, the bids are evaluated regarding cost and quality and the best bid is 
chosen.  
We will be giving the municipality an offer of 1,950 EUR per year per user including the provision of the 
smartphone device equipment and the service support. This price was estimated having in mind the costs 
occurred and targeting a fair IRR so that we can attract investors into financing our project. 
Our sales scenario focuses on supporting 100 users in a small municipality in Spain. 

 

3.4.1.2 Cost estimation 
 
Public safety services deployment and maintenance: 
 
If we consider case a), the providers of the mission critical services will offer their own product including their 
dedicated servers and elements such as MCPTT or Char & Localization servers, customized IMS, private EPC and 
other related modules in order to ensure the full functionality of services. If we consider case b), the network 
operator (or a VNO) would integrate the MCPTT or Chat & Localization service among its products and will offer 
a pack of mission critical communications using its, servers, needed essential modules, IMS and EPC.  
 
In either cases the MC communications offer would include the MCPTT server + Chat & Localization sever + IMS 
+ EPC + VNFs. The cost of such a pack in based in two elements: 
 

 Initial deployment for Mission Critical services: includes the analysis, dimensioning, integration and 
deployment of the MCPTT and Chat & Localization services, user configurations and training. 

 
o Small deployment (up to 1000 users): 200000 euros, 

 
o Medium deployment (up to 5000 users): 600000 euros, 

 
o Large deployment (up to 10000 users): 850000 euros. 

 
 

 Service maintenance per user (on a monthly basis including customer support and electricity costs): 
standard data plan** (approx. 50 euros) + 30% to 40% for the customized mission critical services. 
Rebate agreements may apply: 

 
o Small deployment (up to 1000 users): 70-80 euros per user per month, 

 
o Medium deployment (up to 5000 users): 55 euros per user per month, 

 
o Large deployment (up to 10000 users): 45 euros per user per month. 

 
** https://www.euronews.com/2019/03/05/how-much-does-1gb-of-mobile-data-cost-across-europe  
 
 
 
Mission critical (MCPTT and Chat & Localization services) end-user applications + device (mission critical 
application quality level):  
 

https://www.euronews.com/2019/03/05/how-much-does-1gb-of-mobile-data-cost-across-europe
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o Small deployment (up to 1000 users): 1600 euros/device, 
 

o Medium deployment (up to 5000 users): 1400 euros/device, 
 

o Large deployment (up to 10000 users): 1200 euros/device. 
 

We will be conducting a small deployment to support 100 users in a small municipality in Spain. Thus, costs for 
deployment will be 200,000 euros with an annual amortization of 20,000 euros (full amortization in 10 years). 
Service maintenance costs will be 80 euros per user per month (worst case scenario approach). Smartphone 
and user application costs are estimated as 1600 euros per user per device with a total lifetime of ten years 
until full depreciation and amortization (the optimum life of devices is shorter, but we have adjusted it in 10 
years by including replacement costs).  
 
Replacing faulty end-user devices will occur costs equal to 10% of total initial Device and Applications costs per 
year. 
 
Corporate Tax rate for Spain is 25%. 
 
WACC calculation: Our capital is expected to be generated 0% by loans and 100% by equity purchased by 
investors. According to the formula presented in section 2.4.1 with 0% debt wacc = cost of equity. 
The cost of equity is equal to the risk-free rate + risk premium. The risk free rate in Spain is 0.23 (10 year bond 
yield  [139] while the average market premium is 6.7%  [140] multiplies by a beta of 0.88 (telecom services EU 
average beta  [141] Beta, Unlevered beta and other risk measures EU report) provides a total WACC of 
0.23%+0.88*6.7%=6.126%. 
 
  



Embedded Network Services for 5G Experiences (5G ESSENCE)    

Grant Agreement No.761592  30.11.2019 

 

Deliverable D8.6 (“Market analysis, roadmapping and business modelling report”) 111/197 

 

3.4.1.3 NPV, Payback period, IRR estimation 

 
Taking into consideration the sales forecast and the cost estimation we have also estimated FCF, NPV, Payback 
period and IRR in the table below. 
 

 
 

Table 21: Use case 2  Spain instantiation. 
 
NPV is assessed as 132,024 Euros, Payback period is in Year 7 and the IRR is 13.34%. 
 
The initial investment required on Year 0 is 360,000 EUR for the CAPEX costs. CAPEX and OPEX cash needs will 
be covered by the revenues generated from Year 1 and on. 
 
The investment is considered profitable with a fair IRR. 
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3.4.2 Sensitivity Analysis 
 
In the context of our sensitivity analysis, we will be taking into consideration two different scenarios over 
launching the product in countries with different corporate tax rates. 

 
Scenario A: Launching the product in Cyprus with 12.5% corporate tax rate. 
 

 
 

Table 22: Use case 2 - Cyprus instantiation. 
 
We notice a major increase in the IRR (13.34%-> 16.23%) a major increase in the NPV (132,024 -> 189,641) 
and the Payback period is estimated on Year 6 instead of Year 7. 
 
The investment in Cyprus is considered more profitable than in Spain. 
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Scenario B: Launching the product in France with 34.4% corporate tax rate  [142]. 
 

 
 

Table 23: Use case 2 - France instantiation. 
 
We notice: 

 

 A major decrease in the IRR (13.43%-> 11.39%), 
 

 a major decrease in the NPV (133,854 -> 96,310), 
 

 the Payback period is estimated on Year 8 instead of Year 7. 
 
The investment is not considered as profitable as launching the product in Cyprus and Spain. 
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4 Use Case 3: New Generation integrated in-flight connectivity and 
entertainment systems 

4.1 Product Description 
 
The 5G ESSENCE use case 3 (UC3) focuses on the next generation of Inflight Entertainment and 
Communications (IFEC) systems.  The new approach offered in here suggests different solutions to improve 
current limitations on the on-board communications. Namely, it is proposed to remove the gigabit Ethernet 
cables connecting all on-board screens in a daisy-chain-fashion by a new wireless infrastructure, which allows 
providing a better customer experience to the passengers while providing a more cost-effective solution for the 
airlines. Removing wires is one of the big novelties in this approach, since those are one of the most frequent 
maintenance activities performed in any aircraft populated with IFEC systems. They are also a big contributor to 
the aircraft weight, which directly translates to higher fuel costs for the airline. 
  
This new wireless network can be unveiled through a 5G network edge that contains compute, storage and 
networking capabilities along with the management system to deploy Virtualized Network Functions (VNFs). 
However, new components such as an on-board datacenter are required to allow this new projected 
infrastructure to be successful. Moreover, to ensure its proper functionality, cSD-RAN controllers developed 
within the 5G ESSENCE UC3 will be used to manage the mix of licensed and unlicensed spectrum available on 
board thanks to the different multi-radio access technology (Multi-RAT) connectivity introduced by this new 
product. 
 

 
 

Figure 38: UC3 – New Generation IFEC Systems – High Level Architecture. 
 
The New Generation IFEC system architecture foreseen in 5G ESSENCE looks as depicted in Figure 38. The high-
level description of each component can be found in the following sub-section. 
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New Generation  IFEC Architecture 
The New Generation IFEC architecture is composed of the following elements: seat screens, Wi-Fi APs, Small 
Cells, media server and on-board datacenter. 
 
Seat Screens (Seat Display Unit) 
As mentioned in D7.1 [143], The Seat Display Unit (SDU) is a single major Line Replaceable Unit (LRU) in the seat 
with 4 Terabyte capacity. It is lightweight and low power and can be found in multiple sizes from 10 to 32 
inches. Its display is FullHD with capacitive touch. Moreover, the SDU has a patented docking system, which 
allows replacing a malfunctioning SDU during flight. 
 
Access Point  
The aeronautically certified Access Points (AP)  [144] is another LRU with a x86 CPU for Linux-base application 
software architecture equipped with several Network Interface Cards (NICs). Indicative specifications for the 
selected platform are at least a 1GHz quad core processor with 1GB of DRAM memory. This wireless AP has 
multiple Ethernet and ARINC  [145] wired connection to the backhaul network and multiple wireless NIC to 
provide wireless access to the users.  
 
Small Cells (SC) 
The aeronautically certified Small Cell (SC) is another LRU which provides 3G/UMTS communication to the User 
Equipment (UE) of the PAX. This unit has multiple Ethernet and ARINC wired connection to the backhaul 
network and multiple wireless NIC to provide UE voice communication (Circuit Switched, CS) and UE data 
communication (Packet Switched, PS).  
 
Media Server 
The RAVE Media Server is an avionic server Line Replaceable Unit (LRU) acting as the head end of the Rave™ IFE 
System  [146] In the RAVE architecture the media servers provide the user access point for downloading 
content, brought on-board the aircraft in the form of SD cards, to the Rave™ Seat Display Units (SDUs) via an 
Ethernet local area network. The media server also connects with aircraft systems and other non-Rave 
equipment using a variety of interface types. 
 
On-board Data Centre 
Since the 5G ESSENCE architecture introduces new features in the network on-board an aircraft, it is required to 
add a new element in the aircraft network architecture: that is, a server that allows enabling an on-board 
datacenter. Traditionally, the aircraft environment is constrained in terms of computing resources and to 
comply with this established trend, the new server is the result of a trade-off between performance and energy 
consumption.  
Taking into account realistic constraints that come from the cabin aircraft, the selected hardware for the server 
fits in a cabinet tower chassis (the Supermicro SC721 TQ-250B Mini Tower  [147] that is more similar in terms of 
form factor to a Rave Media Server rather than a regular server rack.  
 
iEVS Application 
Among the new services offered by airline to improve the passengers’ on-board experience, UC3 proposes a 
solution involving Real Time Transcoding and Video Content Delivery. The following picture describes in short, 
the service. 
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Figure 39: IFEC Services within the scope of 5G ESSENCE. 
 
By installing on the airplane one or more wide angle, Ultra High Definition Video Cameras able to capture the 
landscape below, it is possible to stream video content to PEDs with different video resolutions. The users 
(passengers) could choose the resolution that better “fits” the screen of their devices, or this could be done 
even automatically.  
 
This solution (named i-EVS) is made of a Mobile App running on PEDs and a VNF running on the 5G ESSENCE 
Platform. It offers real time video transcoding of multiple video streams, distributed in different format to 
different groups of users. The video cameras stream landscape videos to the on-board datacenter, which 
transcodes them in real time into different video formats.  
Both the streams are transmitted in low resolution to passengers, who can preview them concurrently and 
choose between them which video to see at High Resolution. Business class passengers will enjoy the maximum 
resolution available, while economy passengers will be limited to lower HD resolutions. 
 

 
 

Figure 40: 5G ESSENCE Platform for Use Case 3. 
 
There is also the possibility to watch chunk of videos taken up earlier and download on their PEDs some HD 
frames. For example, during the flight time, a passenger could choose to see or download a picture of the 
landscape beneath of some time ago (e.g. 1 hour earlier) with the possibility to create a personalized flight 
diary. 
 
This basic service could be improved with other auxiliary features (e.g. augmented reality elements such as the 
name of the city shown by the PED) able to increase the user’s QoE even further.  
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Aeronautical Radio, Incorporated (ARINC), established in 1929, is a major provider of transport communications 
and systems engineering solutions for eight industries: aviation, airports, defense, government, healthcare, 
networks, security, and transportation.  
ARINC has installed computer data networks in police cars and railroad cars and also maintains the standards 
for line-replaceable units. For further details see, among-others:  [148] [149] [150]. 
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4.2 Market Environment and Industry Analysis 

4.2.1 Porter’s 5 Forces of Competition Framework 

4.2.1.1 Bargaining power of suppliers 

 

  
Same basis of analysis as in use case 1 (section 2.2.1.1) excluding MNOs, NVNOs, cloud operators and network 
providers since our product will not provide access to the internet. 
 
Conclusion: The bargaining power of suppliers can be considered as moderate. 
 

4.2.1.2 Bargaining Power of Buyers 

 

 
 
There are two main categories of buyers for our use case 3 product. 
 
Aerospace contractors: Aerospace contractors can be considered a B2B channel since they are not the end-user 
of our product and we do not obtain a direct relation with the end-user. Moreover, they have already 
established strong channels of distribution with the airlines. Finally, their bargaining power can be considered 
as high. 
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Airlines: Airlines are the final end-user of our product thus, a sales channel with them can be considered to be 
B2C. Airlines release calls towards interested parties and offers are made regarding upgrading their airplane 
fleet. Their bargaining power can be considered as moderate since it greatly depends on the offers at hand and 
the existing industry rivalry. 
 
Conclusion: The bargaining power of buyers can be considered as moderate-high. 
 
 

4.2.1.3 Threat of new entrant 
 

 
 
Inflight entertainment market is expected to grow from 2017 to 2022 on an approximate CAGR of 12.7%. The 
market is lucrative enough to attract new entrants or disruptors who are likely to shake the current competitive 
environment with new products such the service infrastructure in use case 3  [151]. 
 
Furthermore, combining the basis of analysis as in use case 1 (section 2.2.1.1) with use case 2 (section 3.2.1.1) 
although the entry barriers seem to be low. However, the unique conditions in the airline industry regarding 
restrictions and regulations, requires great experience and deep knowledge of the market to be able to meet 
customer needs. Thus, this raises the barrier to entry to possible entrants with little affinity to that market. 
The Inflight entertainment market is expected to grow from 2017 to 2022 on an approximate CAGR of 12.7%. 
The market is lucrative enough to attract new entrants or disruptors who are likely to shake the current 
competitive environment with new products such the service infrastructure in use case 3  [152]. 
 
Conclusion: The threat of new entrants can be considered as low. 
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4.2.1.4 Threat of Substitute Products 
 

 
 
The existing solutions for inflight entertainment content delivery are based on Wi-Fi and LAN technologies. 
Although 5G ESSENCE brings a revolutionary architecture that requires less cabling than LAN and does much 
better resource allocation than WIFI due to the slicing feature, the threat from substitutes can be considered as 
high. 
Conclusion: The threat of substitutes can be considered as high 
 

4.2.1.5 Industry Rivalry 

 

 
 
The number of key players in the industry is currently restricted to a handful of companies but their deep 
connection to the market and their experience on the special conditions that the aviation market operates 
makes their ability to compete unique. On that basis, they possess unique access to channels of distribution to 
airlines.  
 
Conclusion: The industry rivalry can be considered as high. 
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4.2.2 PESTLE Analysis 
 
Political 
 

Political Scale Score Analysis points 

Political stability/ 
Local political 

conditions 
Impact Score 

 EU Member States are democracies 

 EU financial unity intensifies political 
alignment of Member States 

 Stable democracies Region stability 
increase with regard to threats (see 
attachment on EU tesat 2019) 

 Eurosceptic party power increased in the 
2019 Euro elections but not in a great 
rate 

Government 
regulations 

P
o

si
ti

ve
 

N
eu

tr
al

 

N
eg

at
iv

e
 

P
o

si
ti

ve
 

 Labor, trade and production laws must 
follow EU high standards 

 EU Trade Union facilitates trade between 
Member States 

 VAT: depending on the EU country taxed 
within a range 10% - 27% (internet 
services) 

 Foreign trade policies with Environmental 
laws tightening this could affect relations 
with 3

rd
 party suppliers 

 Energy consumption and production 
regulations. 

Restrictive/easing 
governmental 

actions  P
o

si
ti

ve
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eu

tr
al
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e
 

P
o
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ti

ve
 

 Funding and Grants are encouraging 
innovation (5G-PPP) 

Subject to various 
procurement 
regulations P

o
si

ti
ve

 

N
eu
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N
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iv

e
 

N
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at
iv

e
 

 EU members have to align with EU policy 
regarding procurement regulations (ex. 
HUAWEI ban) 

 Licenses for frequency allocation in the 
cabin depend on the country the airplane 
is flying over. 

 
Table 24: UC3 PESTLE, Political. 

 
Political stability and local political conditions: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Government regulations: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Restrictive/Easing governmental actions: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Procurement regulations: Same basis of analysis as provided in use case 1 (section 2.2.2.). 
 
Use case 2 specific analysis: According to internal information from one of the use case 3 Partners, the aircraft 
mobile network shall respect the frequency allocation available on the country the aircraft is flying over. The 
same happens when using Wi-Fi. Therefore, the aeronautical product relying on mobile/Wi-Fi shall adapt its 
configuration each time it changes the country it is flying over. 
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Final verdict: The EU political situation can be assessed as favorable for launching our product. 
 
 
Economical 
 

Economical Impact Score Analysis points 

Local economic 
conditions and 

stability P
o

si
ti

ve
 

N
eu

tr
al

 

N
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at
iv

e
 

P
o

si
ti

ve
  Steady GDP growth rate 

 Low and harmonized interest rates 

 Low and harmonized inflation rates 

 Harmonized debt ratio  

Foreign 
exchange 

fluctuations P
o

si
ti

ve
 

N
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N
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e
 

P
o
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ti

ve
 

 The majority of the EU Member States use a 
common currency for their transactions 

Subject to sales 
tax 

P
o

si
ti

ve
 

N
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N
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e
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o
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 range from 10 - 27 % 
 

Population size/ 
growth 

P
o

si
ti

ve
 

N
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tr
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N
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P
o
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ve
  513 million 

 Need for 39000 new aircrafts in the next 20 
years. 

 1043 millions of travellers/year. 

Disposable 
income 

fluctuation P
o

si
ti

ve
 

N
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N
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P
o
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 Slightly rising still high, no major fluctuation  

 Low inflation 

 
Table 25: Use case 3 PESTLE, Economical. 

 
Local economic conditions and stability: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Foreign exchange fluctuations: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Subject to sales tax: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Population size/growth: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Use case 3 specific analysis: In 2017, 1.043 million people in the EU travelled by air, an increase of 7.3 % 
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compared with 2016  [153], with an expected market of 1.5 billion passengers by 2038  [154]. Following this 
trend, Airbus released a press release last September  [155], in which they forecasted the need for over 39.000 
new aircrafts in the next 20 years. This also results in a need for 550.000 new pilots and 640.000 new 
technicians. Today, the global commercial fleet is estimated to be around 25.000 aircrafts [156], considering 
that an aircraft is operational for about 30 years  [157], the above-mentioned values imply a huge increase in 
the IFEC market.  
 
Disposable income fluctuation: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
 
Final verdict: The EU economical situation can be assessed as favorable for launching our product. 
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Social 
 

Social Impact Score Analysis points 

Consumer habits 
P

o
si

ti
ve

 

N
eu

tr
al

 

N
eg

at
iv

e
 

P
o
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ti

ve
 

 Number of aircrafts equipped with IFEC systems is 
growing exponentially.  

 Passengers expect some sort of entertainment 
service when they fly. 

 Passengers presume that the available good 
quality wireless system on-board. 

Increase in social 
media interaction 

and customer 
reviews trends 

P
o

si
ti

ve
 

N
eu

tr
al

 

N
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e
 

P
o
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ti

ve
 

 Demand for inflight social media interaction 
platform 

Pressure to change 
environmental 

laws P
o

si
ti

ve
 

N
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 Gen Z are fighting for the environment with an 
increase in demonstrations to amend laws to 
reduce the carbon footprint  [158] 

 
Table 26: UC3 PESTLE, Social. 

 
Consumer habits: Passengers habits while flying are changing. If only few years ago, smartphones were to be 
switched off on-board; nowadays, airlines are offering different entertainment options to their customers. The 
key reason for this change is the higher expectations of the travelers, 79% of the passengers feel that Wi-Fi is a 
necessity [159] and hence may choose an airline relying on their IFEC system (second most important factor 
behind only after airline reputation)  [160]. Moreover, 84% of the passengers are more likely to rebook with an 
airline if the IFEC is available. However, there is a huge emphasis on the wireless connectivity quality, since 62% 
of the passengers believe that no Wi-Fi at all is better than a poor-quality service. 
Focusing on the media consumption on-board, the built-in screens are still required on-board aircrafts, since 
53% of the passengers prefer using them than their own personal devices (29%) or tablets provided by the 
airline during the flight (19%)  [161].  
 
Finally, and as stated in the survey realized by Counterpoint “Aircrafts Interiors 2018”, until 2027 there is an 
expected growth of 8.2% for IFE and 13% for Connectivity. Moreover, it is expected that by next year (2020) 
most new delivered aircraft will embed some type of IFEC system. 
 
Increase in social media interaction and customer reviews trends: Social media interaction is reaching the on-
board communications. It is curious that 72% of Respondents to  [162] admitted to having been attracted to 
another traveler on their flight and would use IFEC system to access dating apps in the air. Moreover, 78% of 
passengers would be likely to recommend IFEC they have tried previously. 
Entertainment and media consuming nowadays involves online streaming and personalised content. (two-
thirds of consumers under the age of 35 reported regularly using online-streaming subscriptions to watch 
television) [163]. 
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How users consume entertainment is experimenting fast changes in the last years. A majority (46%) consuming 
entertainment during the flight from their own devices compared to 44% using seat-back screen. It is worth 
highlighting that 10% show “second screen” behaviour by using both systems. The trend estimates that in the 
short term 65% of passengers will access inflight entertainment using their own devices. [164] 
 
 
Final verdict: The social environment in the EU can be assessed as favorable for launching our product. 
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Technological 
 

Technological Impact Score Analysis points 

Technological 
innovations in 

telecommunication 
technologies 

P
o
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ve
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 5G greatly improves network 
performance. 

New technology 
market adoption 

P
o
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ve
 

N
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 5G handheld devices currently available 
in the market 

 5G allow providers to customize services 
depending on the need of users and the 
environment conditions  

5G energy efficiency 
research focus 

P
o

si
ti

ve
 

N
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 5G infrastructure manufacturers are 
focusing on making 5G deployments 
more energy efficient 

 
Table 27: UC3 PESTLE, Technological. 

 
Technological innovations in telecommunication technologies: Same basis of analysis as provided use case 1 
(section 2.2.2). 
 
New technology market adoption: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Use case 3 specific analysis: 
 
 [165] The industrial revolution 4.0 relies partially in the capacity of extracting and managing big flows of data. 
The integration of 5G with company systems allows plan and re-allocation of resources in a flexible, fast, secure 
and efficient manner allowing customization of resources and services based on needs, specific characteristics 
of the demand and even environmental conditions. Specifically in UC3: 
 

 By offering adapted resources based on user profile (e.g. improved quality of image for business 
passengers). 
 

 By activating services based on flight regulatory services in the cabin (e.g.: disabling communication 
services during landing and take-off maneuvers). 

 
5G energy efficiency research focus: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
Final verdict: The technological environment in the EU can be assessed as favorable for launching our product. 
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Legal 
 

Legal Impact Score Analysis points 

GDPR regulations  

P
o

si
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ve
 

N
eu

tr
al

 

N
eg
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e
 

P
o

si
ti

ve
 

 

 EU GDPR assures that all Member States 
will align with a common framework. 

 Brexit may affect cloud services related 
regulations 

 Lack of legal precedent in some 
countries 

 
Table 28: UC3 PESTLE, Legal. 

 
GDPR regulations:  Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
 
Final verdict: The legal environment in the EU can be assessed as favorable for launching our product. 
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Environmental 
 

Environmental Impact Score Analysis points 

Environmental 
protection law 

restrictions impact 
 

P
o
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ve
 

N
eu

tr
al

 

N
eg

at
iv

e
 

N
eu

tr
al

 

 Energy consumption and production 
regulations. 

 EMF EU regulatory framework 

Corporate tax rate 
trend 

P
o
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 Reduction EU average corporate tax 
rate (2003-2019) 

Corporate and Social 
responsibility/ 

Responsible Business 
Conduct 

P
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 EU introduces a mix of voluntary and 
mandatory actions to promote CSR/ 
RBC 

Business 
sustainability 
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 The core of EU policies aims towards 
creating a ground for healthy and 
sustainable business development 

Carbon Footprint 
Contribution 
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o
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 Aerospace industry is one of the largest 
contributors to the Carbon footprint  
[166] 

Table 29: UC3 PESTLE, Environmental 
 
Environmental protection law restrictions impact: Same basis of analysis as provided in use case 1 
(section2.2.2). 
 
Corporate tax rate trend: Same basis of analysis as provided in use case 1 (section 2.2.2). 
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Corporate and Social responsibility/ Responsible Business Conduct: Same basis of analysis as provided in use 
case 1 (section 2.2.2). 
 
Business sustainability: Same basis of analysis as provided in use case 1 (section 2.2.2). 
 
 
Use case 3 Specific Analysis 
 
Carbon Footprint Contribution: this could be one of the largest pulling factors which would impact airlines to 
opt for a none wired solution for IFE as laws over the environment are imposing taxes to reach each country’s 
aim of the 2030  [167] goal to reduce global warming and climate change  [168]. The Weight saving removing 
cables from the aircraft using a similar study to remove 4KG from each seat which in turn will increase fuel 
economy and reduce pollution to the environment.  [169]. 
 
Final verdict: The environmental factor in the EU can be assessed as favorable for launching our product. 
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4.3 Value creation and casual ambiguity analysis 

4.3.1 ERRC grid 
 
The product provided by use case 3 competes on the same basis with the existing in-flight entertainment 
products industry. It introduces a new technology for inflight content delivery, but it does not create a new 
ground of competition thus, it cannot be considered as a proper candidate for introducing a new market. 
 
Final verdict: Our use case 3 product is not eligible for creating a blue ocean market environment. 
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4.3.2 Business Model Canvas 

 
Following our analysis on the market and the industry environment, we have reached the conclusion that we 
should leverage the dynamic of the 5G ESSENCE consortium to appoint two of our partners in key roles. TCS and 
Zodiac are two of the top key players in the aviation industry and choosing them as our champion partners 
would help us gain access to their unique B2B distribution channels with airlines. 
 
Key technological resources: Same basis of analysis as in use case 1 (section 2.3.2). 
 
Standardization Compliance and Economical feasibility: Same basis of analysis as in in use case 1 (section 
2.3.2). 
 
Our business model can be summarized on the business model canvas below: 
 

Key Partners 
-   5G ESSENCE 

Consortium 
-   Champion partners  
     (TCS, Zodiac) 
 

Key Activities 
- B2B sales (to airlines) 
- Infrastructure installation 

(hardware, software) 
- Inflight content delivery 

service provision 

Value Proposition 
To provide a high-
quality inflight 
entertainment system 
using an innovative 
technology to optimize 
network usage and 
enhance customer 
experience. 

Customer 
Relationships 
- B2B  
- SLA contracts 

Customer 
Segments 
- Airlines 

Key Resources 
-   main data centers  
-   light data centers  
-   slicing infrastructure to 

host the application. 
-   Broadcasting VNFs 
 

Channels 
- Direct sales 
 

Cost Structure 
-Capex  

Infrastructure 
Tools 
Facilities 

 
-Opex 

Infrastructure including electricity 
Tools and facilities 
SLA management 
Support  

Solution development costs (personnel, 
equipment, SW) 
Personnel costs Business and technical 
support. 

CRM to keep contact with the revenue stream. 
 

Revenue Streams 
-  B2B sale of the value proposition 
-  Pricing strategy focuses on profitability objectives. 
Contracts will be executed on a timely manner and payments 
will occur upon delivery of X number of upgraded airplanes 
per year. 

 
Table 30: UC3 Business Model Canvas. 

 



Embedded Network Services for 5G Experiences (5G ESSENCE)    

Grant Agreement No.761592  30.11.2019 

 

Deliverable D8.6 (“Market analysis, roadmapping and business modelling report”) 132/197 

 

4.3.3 Activity Map 
 
The activity map is as dpicted in the following diagram: 
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4.4 Investment Evaluation 

4.4.1 Technoeconomic Analysis 

4.4.1.1 Sales forecast 

 
Assuming we are equipping a brand-new Airbus A320, the following components are required to set-up an IFEC 
system like the one 5G ESSENCE is envisaging: (180 passengers). 

 

ID Component Units On-board Unit Price
4
 Total Components 

P01 Seat Screens 180  €           2.500,00   €                        450.000,00  

P02 Access Point 3  €           5.000,00   €                          15.000,00  

P03 Small Cell 2  €         25.000,00   €                          50.000,00  

P04 Media Server 2  €         28.000,00   €                          56.000,00  

P05 On-board Data Centre 2  €         32.000,00   €                          64.000,00  

Total   
 

 €                        635.000,00  

 
Table 31: UC3 – Product List for a 5G-ESSENCE-like IFEC System (single AC). 

 
The pricing of the components mentioned in Table 32 are an exercise estimation (The sales model described 
above is only an exercise and should not be considered in any way binding on ZII) of the hardware and the 
software to deploy a functional IFEC system on-board and aircraft. However, the total amount expressed in 
Table 32 corresponds to an aircraft alone. In the aviation market, a contract usually comprehends multiple 
aircrafts. However, the final number of aircrafts to be equipped depends on the client airline, the aircraft to be 
populated and the features included in the IFEC system. Thus, for this exercise, we will consider that we are 
equipping 20% of Lufthansa’s A320’s fleet (15 aircrafts)  [170], which corresponds to a contract worth of 9,5 
million € over a 5-year period (3 aircrafts per year) with a total sales offer of 635,000 € per aircraft. 
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4.4.1.2 Cost Estimation 
 
Estimating the costs will require us to work backwards from the original sales price provided, considering an 
average gross profit margin for our partner Zodiac. [171] 
 
The gross margin of our partner is estimated as 53% so we will estimate the cost of goods sold as 53% of the 
given sales prices. 
FCF = EBIT x (1-tax) + D&A – Working capital – CAPEX 
 
D&A and CAPEX costs are 0 since the airline is the final owner of the CAPEX and all the relevant equipment and 
software are purchased by third party suppliers. All equipment related costs are considered to be OPEX since 
we are providing the service and we do not eventually own any part of the equipment. All software related 
costs are also considered OPEX since we either buy them from 3

rd
 party suppliers or they are already developed 

thus, they are considered a sunken cost.  
As a result, Cash inflows from investing activities are 0 and all software and equipment related costs will be 
included in cash flows from Operating activities. 
Working capital is considered to be 0 as well assuming no current assets or current liabilities. 
 
WACC= 8.3% assuming that the project will be financed 0% by loans and 100% by equity.  [172] 
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4.4.1.3 NPV, Payback Period, IRR Estimation 

 
Taking into consideration the sales forecast and the cost estimation we have also estimated FCF, NPV, Payback 
period and IRR in the table below. 
 

 
 

Table 32: UC3 - Germany instantiation. 
 
The NPV is estimated to be 2,601,038 EUR, Payback period on Year 1 and the IRR 96.46% 
The main reasons behind the very short payback period and the extremely high IRR is the fact that we consider 
the CAPEX costs and the Working Capital for the project to be 0.  
 
All contributing partners in 5G ESSENCE have occurred CAPEX costs in order to facilitate the design and testing 
of the project but those costs are not considered to be part of its commercial launch since they have already 
been covered by the project EU funding.  
Moreover, the CAPEX costs incurred to deploy 5G ESSENCE in the aircrafts is directly transferred to the airline 
company in a very short period of time thus no depreciation and amortization costs can be taken into 
consideration. 
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4.4.2 Sensitivity Analysis 

 
On our sensitivity analysis we will be taking into consideration two different scenarios over launching the 
product in countries with different corporate tax rates 

 
Scenario A: Launching the product in Cyprus with 12.5% corporate tax rate. 
 

 
 

Table 33: UC3 - Cyprus instantiation. 
 
We observe an increase on the NPV of the project (2,601,038 -> 3,242,034). 
 
The payback period and the IRR remain the same since the impact of tax is very slight due to the parameters we 
described in the end of section 4.4.1. 
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Scenario B: Launching the product in France with 34.4% corporate tax rate. 
 

 
 

Table 34: UC3 - France instantiation. 
 
We observe a decrease on the NPV of the project (2,601,038 -> 2,430,600). 
 
The payback period and the IRR remain the same since the impact of tax is very slight due to the parameters we 
described in the end of section 4.4.1. 
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5 Conclusions 
 

Use case 1 
 
Forces Driving Industry Competition  
 

Forces of Competition Competitive Force Strength 

The Bargaining Power of Suppliers High 

The Bargaining Power of Buyers Low 

Threat of New Entrants Low 

Threat of Substitute Products or Services High 

Rivalry among Existing Firms High 

 
Table 35: UC1 - 5 Forces of Porter analysis summary. 

 
Following the PESTLE analysis conducted there is strong indication that use case 1 will be adopted in the 
European Market as well as Globally especially in terms of key partners being utilized to launch a product.  
The Bargaining Power of Suppliers is high but utilizing the economies of scale from a strong key partner such as 
a network operator or infrastructure provider that bargaining power can be reduced. The current Bargaining 
Power of Buyers is low which adds to the advantage of commercializing use case 1.  
Furthermore, the Threat of New Entrants is low due to the complexity of the channels and the sensitivity of 
“rights-holders” VS “rights – owners”. Although similar products already exist in the market, the Threat of 
Substitute Products or Services is high due to the attractiveness of the market value and the eagerness of the 
current high rivalry among existing firms to exploit this to their advantage.  
 
End-User Value Proposition 

 
1. To provide venue owners with end-to-end, low latency and high-quality multi-screen video 

transmission with optimized backhaul and increased security. 
 

2. Strengthen brand positioning. 
 

3. Increasing fan experience. 
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Use case 2 
 
Forces Driving Industry Competition  
 

Forces of Competition Competitive Force Strength 

The Bargaining Power of Suppliers Moderate 

The Bargaining Power of Buyers Moderate 

Threat of New Entrants High  

Threat of Substitute Products or Services Low 

Rivalry among Existing Firms Moderate 

 
Table 36: UC2 - 5 Forces of Porter analysis summary 

 
Following the PESTLE analysis conducted there is very strong indication that use case 2 meets the European 
Market needs with countries such as Belgium, Finland and Norway starting a trend for facilitation of adoption of 
the technology through putting aside frequencies or facilitating the implementation of public safety services 
over 5G in their Legislation.  
Furthermore, Action 7 in the European Commission’s action providers a direction for Member States regarding 
the use of 5G to improve the performance of communications services in the public safety market space. This 
gives a strong indication that the services and features developed in use case 2 will provide significant value 
and will have demand in the close future.  
 
Reflecting on the analysis of Porter’s 5 Force Model, the Bargaining Power of Suppliers is moderate since use 
case 2 is providing feature infrastructure to be added into future products. Therefore, economies of scale must 
be achieved through a strategic partnership with a strong key partner such as an infrastructure provider or 
other highly regarded public safety suppliers such as TCS to reduce the supplier power. The current Bargaining 
Power of Buyers is considered moderate since most sales of public safety related services or products to 
governmental departments or organizations undergoes a tendering process.  
There is already a pull demand from the public safety community towards IP-based solutions for first 
responders (medical, police, fire), dispatch communications as well as overall coordination in the event of a 
disaster, Further demand comes from none public safety markets where group communications is required. the 
Threat of New Entrants is high especially with the market forecast to reach 19.8 billion USD by 2024, 
furthermore, public safety LTE infrastructure investments should grow at a CAGR of nearly 40% between 2015 
and 2020. By the end of 2020, infrastructure investments which include base stations (eNBs), mobile core and 
mobile backhaul gear will account for over $2 Billion.  
Although similar TETRA-based products already exist in the market, the Threat of Substitute Products or 
Services is low due stringent compliance policies within the technological environment as well as privacy 
policies. Rivalry is moderate among existing firms, but this can be disrupted by the new entrants. TCS aims to 
capture around 5% of these markets by 2020 through the execution of projects such as 5G ESSENCE with new 
product differentiators. 
 
End-user Value Proposition 
 

1. Mission critical push-to-talk voice communications service (standard compliant) 
 

2. Chat and localization service. 
 

3. Increased situation awareness to the end-user. 
 

4. Better decision making due to improved situation awareness. 
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Use Case 3 
 
Forces Driving Industry Competition  
 

Forces of Competition Competitive Force Strength 

The Bargaining Power of Suppliers Moderate 

The Bargaining Power of Buyers Moderate-High 

Threat of New Entrants Low 

Threat of Substitute Products or Services High 

Rivalry among Existing Firms High 

 
Table 37: UC3 - 5 Forces of Porter analysis summary. 

 
Following the PESTLE analysis conducted there is strong indication that use case 3’s infrastructure will be 
needed and adopted in the European Market as well as Globally. Consumer behaviour as indicated in the social 
aspect of the PESTLE analysis show strong indications for demand for IFE. This is further supported by the 
number of travellers throughout the EU which has increased 7.3%, as a result of this increase the number of 
aircrafts required will also increase.  
On an economical front this increase will create more job opportunities especially due to the increase in 
demand for more pilots and maintenance staff to operate the increasing number of aircrafts which will carry 
the increased number of passengers. Reflecting this increase on the environment and the political demands on 
each country’s commitment to reduce the carbon footprint indicates there could be an increase in demand for 
lighter IFE solutions which will result in lower carbon emissions due to lighter aircrafts and increased fuel 
efficiency.  
The economic factors are in favour of lighter IFE solutions which offer multi camera viewing options. Legal 
complications arise with harmonizing frequencies over multiple countries. This would mean the IFE solution 
would have to be agile enough to automatically change its configuration to provide seamless use for the end-
user (technological). 
 
The Bargaining Power of Suppliers is moderate since there will be no access to the internet will be provided. 
The current Bargaining Power of Buyers is moderate-high depending on the business model deployed, for a B2B 
model Aerospace contractors have high bargaining power due to the volume of purchase as well as the 
availability of similar products already in the market. On the other hand, in the case of a B2C model, the 
procurement process followed by airline renders the buyer power moderate.  
Although the market is forecast to grow at a CAGR of 12.7% between 2017 – 2022, and the entry barriers are 
low the Threat of New Entrants is low due stringent market regulations and expert knowledge requirements 
raise the barriers of entry. The main differentiation factor for use case 3 lays in its wireless capacity which in 
turn reduces the aircraft weight thus increasing fuel efficiency. Unless governments impose stricter 
environmental policies on the aerospace industry and put pressure on airlines to become more environmentally 
aware to shift the demand from LAN solutions towards lighter WiFi-based solutions the threat of substitute 
product remains high.  
The inflight entertainment market is dominated by a small number of existing competitors with strong brand 
names. Based on the unique access channels required to distribute In-flight Entertainment solutions to airlines 
and the nature of the market, the rivalry environment high. 
  

End-user Value Proposition 
 

1. To provide a high-quality inflight entertainment system.  
 

2. Reduce aircraft weight. 
 

3. Reduce carbon footprint. 
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6 Exploitation Plans for 5G ESSENCE 
 
In line with D8.4 as provided by WI3 the coordinator for the D8.4 this section is being provided to show an 
overlap between the business models in D8.6 and the exploitation plans in D8.4 to bridge between both 
deliverables. The text from D8.4 has been updated by the partners to reflect in the last period.  
 
The 5G ESSENCE solution is designed to be compliant to a wide range of use cases according to the fulfilled 
requirements, especially in terms of latency, resilience, coverage, and bandwidth. One of the challenges is to 
provide end-to-end, possibly over the edge only (as needed), network and cloud infrastructure slices over the 
same physical infrastructure to meet vertical-specific requirements as well as mobile broadband services in 
parallel. As already identified, there is a clear market need for multi-tenancy solutions over a shared 
infrastructure. The 5G ESSENCE scope conceives and develops a Cloud-Enabled Small Cell (CESC) approach to 
address all such challenges and needs by control plane entities that can flexibly manage RAN resources and that 
can be also deployed in a flexible manner, according to the characteristics of the network and its status.   
 
The 5G ESSENCE has identified three main scenarios which cover a wide set of use-cases, namely the edge 
network acceleration, mission critical applications and entertainment at a distance and on the (fast) move. For 
each of them, a given use-case with business prospects has been specified and addressed. 
 
The first use-case is about 5G edge-network acceleration at stadium. In this case, 5G ESSENCE delivers benefits 
to media producers and mobile operators as it enables them to offer a highly interactive fan experience and 
optimises operations by deploying key functionalities at the edge, i.e., Multimedia Broadcast / Multicast 
Services (eMBMS) together with optional multitenancy support by small cells. By leveraging the benefits of 
small cell virtualisation and radio resource abstraction, as well as by optimising network embedded cloud, it 
becomes possible to ease the coverage and capacity pressure on the multimedia infrastructure and also to 
increase security, since content will remain locally. Furthermore, additional benefits for the operators and the 
venue owners arise by edge computing, that is: (a) lower latency, due to shortening the data transmission path, 
and; (b) maintained backhaul capacity, due to playing out the live feeds and replays locally that avoids 
additional strain on the backhaul network and upstream core network components. 
 
In the second use-case, Public Safety (PS) communications providers can use the facilities and resources offered 
by a deployed 5G ESSENCE platform for the delivery of communication services to PS organizations in a 
country/region as for Mission Critical (MC) applications. The infrastructure owner will exploit the 5G ESSENCE 
system capabilities to provide the required network/cloud slicing capabilities with dedicated SLAs to different 
types of tenants, prioritizing the PS communications providers according to the different contexts: under 
normal circumstances, in the case where there is an emergency in the area, or when that ICT infrastructure is 
damaged during a natural disaster or a terrorist attack. The focus is on two MC services, that is: MC Push-To-
Talk (MCPTT), and MC messaging and localization services. Allocation of data rates is made by the Centralized 
Software Defined (cSD)-RAN controller in accordance with the cloud resources already allocated in the Edge DC 
by the Virtualized Infrastructure Manager (VIM). In case of emergency, the CESC will add new resources taking 
into consideration the request, close-to-zero delay and maintaining the connection even if the backhaul is 
damaged. Moreover, the 5G ESSENCE cSD-RAN controller will enforce the priority access of first-responders by 
extending the slices to the radio part thus creating the end-to-end slices that isolate those responders from 
other's parties’ communications. In case that the ICT infrastructure is damaged, the service operability is still 
guaranteed by deploying the control plane at the edge. 
 
In the last use-case about in-flight entertainment and connectivity, the goal is to validate the multi-tenancy 
enabled network solution for passenger connectivity and wireless broadband experience, setting up the 
ambitious goal to include the sector of civil aviation in the 5G ecosystem. This use case  leverages integrated 
access points to be deployed on board for hosting airborne applications (such as video player ones and files 
that can be made available for in-flight streaming) and caches (a version of the in-flight portal – gateway with 
which passengers can connect to). Also, it will enable multi-tenancy in the aircraft network hosting multiple 
operators and service providers. If the approach is adopted by airline companies, it can foster market 
competitiveness between mobile operators to offer advanced services on-board to a wide range of end-users’ 
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terminals of different types and capabilities. In addition, services on board can be seen as an extensions or a 
complement to the services that can be provided at an airport overall. Travelers can benefit of different types 
of services for the logistic of boarding, for shopping, in restaurants and for entertainment, both while moving to 
the check-in, waiting in rooms/resting areas and even while travelling on board of the plane. The 5G ESSENCE 
solution combines efficiently the virtualised and multi-tenant small cell network with a multi-tier edge cloud 
infrastructure. The aircraft becomes a self-contained 5G network edge wherein computing, storage and 
networking resources are deployed, and where the aircraft network hosts multiple operators and service 
providers. 
 
The 5G ESSENCE is dealing with different and financial relevant market sectors of the new technology era, as by 
the brief descriptions of the developed use-cases, the CESC as a service to multi-tenant, the CSD RAN 
Controller, including Radio Resource Management (RRM) and SDN Controller, the multi-tier cloud platform, as 
well as multi-tier orchestrator. Not to mention the decoupling of the data and control planes, whose related 
entities can be deployed independently and hence in a more flexible manner? It is also of substantial relevance 
the monitoring and optimization platform, leveraging the real-time collection of data and measures, with 
automated alert generation, and the application of machine-learning algorithms to best manage and optimize 
the overall infrastructure according to current status and target SLAs.  
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6.1 Exploitation Plan for each partner  
 
In the following part the exploitation plan of the consortium partners are presented, taking into account the 
results achieved and the preliminary market analysis related to the business model and the market analysis per 
use case.  
 
The detailed description is organized according to the consortium composition: 

 
1. Network Operators: OTE, WIND. 

 
2. Large Industries: NECLE, INTEL, TCS, ITL, ATOS, ZII, CASA. 

 
3. SMEs: ISW, SML, ATH, ORION, CPT, 8BELLS. 

 
4. Research Institutes and Universities: NCSRD, i2CAT, CREATE-NET, UPC, UPV/EHU. 

 
5. End-users/representatives of vertical industries: MoE, BAPCO.  

 
From the detailed description, this paragraph summarizes and gives some guidelines regarding the exploitation 
strategy of the belonging group of each partner (Network Operators, Large Industries, SMEs, Research 
Institutes and Universities, End-users/representatives of vertical industries). Finally a general overview of the 
5G ESSENCE exploitation strategy is given in the conclusion according to the Business plan. 
 

6.1.1 Network Operators: OTE and WIND 

6.1.1.1 OTE 
The Hellenic Telecommunications Organisation S.A. (OTE), member of the Deutsche Telekom (DT) Group of 
Companies, is the incumbent telecommunications provider in Greece. OTE as the leading company of the OTE 
Group of Companies, offers its customers a wide range of technologically advanced services such as high‐speed 
data communications, mobile telephony, internet access, infrastructure provision, multimedia services, TV 
services, leased lines, maritime and satellite communications, telex and directories. OTE’s vision is to rank 
among the largest telecommunications companies in Europe, and through its international investments (mainly 
in the area of South‐Eastern (SE) Europe), now addresses a potential customer base of 32 million people, 
making OTE the largest telecommunications provider in SE Europe. OTE’s R&D Department is involved in almost 
all technological and infrastructural issues and is an active participant in many EU and international 
collaborative projects. OTE’s current R&D activities include broadband technologies and services, next 
generation network architectures, infrastructure development etc., following to the actual challenges for the 
development of a fully competitive network infrastructure & a portfolio of innovative services/facilities.  
 
OTE is a market actor (network operator and service provider) with experience in the related topic of the 
present proposal, belonging to a group of international recognition and expertise (i.e., DT). The company 
emphasises upon the development and testing of new facilities, with the aim of supporting new and innovative 
infrastructures and services, so that to have a continuous advantage compared to its competitors in the 
national and the wider European/international arena. The 5G ESSENCE project focuses upon several specific 
areas that are among the actual (technological) corporate priorities, also within the OTE Group of Companies, 
at national level. This creates new opportunities, especially regarding business perspectives.  
 
OTE is highly interested in accelerating the development and deployment of modern and innovative 
telecommunication services and facilities, as those developed in the 5G ESSENCE context. Thus, OTE intends to 
exploit the anticipated 5G ESSENCE-based findings in terms of delivering pioneering services with strong user 
engagement by further promoting his competencies in the field of the telecommunication networks market 
arena at national and at European level. The modern and quite innovative features of the 5G ESSENCE findings 
will influence, to a significant extent, future market-related policies, by offering important advantages for a 
more effective usage either of existing facilities or facilities currently under development. The related 5G 
ESSENCE-based solutions may have dramatic effects on the market sector and this might be a beneficial 
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advantage for the company, especially to offer competitive solutions that could facilitate the market transition 
towards a real 5G-based environment.  
 
In particular, the 5G ESSENCE system demonstrates three real-life use cases associated to vertical industries, 
that is: (i) Edge network acceleration in a crowded event; (ii) mission critical applications for public safety (PS) 
communications providers, and; (iii) in-flight entertainment and connectivity (IFEC) communications. Such use 
cases motivate OTE to enrich its portfolio by providing new innovative ICT-based services based on the 5G 
ESSENCE platform. 
 

6.1.1.2 WI3 
Wind Tre (WI3) is the leading operator in the Italian mobile market, with more than 30 millions of customers 
and a market share above 37% for the mobile access. Wind Tre is achieving significant efficiency and important 
investments in digital infrastructures. The move towards LTE and LTE-A has been carried out in all the 
geographic areas where such generations of cellular system were required according to service demand.  
The new scale by recent merging and financial strength allow WI3 to provide innovative services of greater 
quality and higher network speed, in line with the growing demand for connectivity and with the expectations 
of families and businesses consumption. In the Consumer segment, “Wind” and “3” are the brands that 
characterize Wind Tre products and services. “3” and “Wind” brands mainly target, respectively, customers 
with a strong digital attitude (as broadband video players) and households (for internet access services of 
multiple type, even on the move out of home). “WindTre Business” is the new brand targeting companies and 
Public Administration. It provides innovative offers with a huge range of fixed-line and mobile telephony 
integrated solutions, services supported by LTE and Fiber connectivity, latest-generation Data Center and 
partnerships with ICT market leaders and startups, covering from entertainment to public administration 
services. 
WI3 is heavily investing in R&D to support the future deployment in 5G. This is also performed in partnership 
and with public funding. Just to mention it, the 5G project pilot in Aquila sponsored by MISE covered multiple-
verticals with the aim of gaining experience and skills on the new cellular system and IoT technologies to 
provide value-added services.  
WI3 is exploring in the 5G ESSENCE framework about how to evolve the business opportunities in relation to 
the current and expected requirements coming from its future customers, either business or consumer. These 
includes also a Public Safety communications provider or directly Public Safety Organization/Authority that is in 
charge of managing critical events. Indeed, the CESC infrastructure can be offered in terms of Neutral Host (NH) 
platform or harnessed with the needed services and facilities to support mission critical applications. 
Alternatively, a joint/shared deployments of future networks; that is, certain MNOs taking care of the 
deployment in greed areas (or cities) in a “RAN-sharing” mode. As part of the agreement, other involved MNOs 
take care of the deployment in other areas. Nowadays, these joint deployments are a common practice in 
closed areas for DASs (Distributed Antenna Systems) deployments. Of course, having a CESC infrastructure as a 
service, enables a multi-operator scenario, where services of any kind (e.g., Entertainment services) can be 
offered to users in the same area (e.g. a city, seaport, airport), also more localized, as a stadium or even 
aircraft.   
Work on such options has already started and is going on in the project, and this is critical for an MNO as WI3 to 
fully understand the pros, cons and any possible implication of a given choice. 
Novel business models should target flexibility in resource allocation and scaling, billing but also in clients’ 
requirements and type. Both B-to-B and B-to-C models are concerned. For example, value-added 
advertisements campaigns and services, as well as and OTTs as vertical in addition to the traditional TV 
broadcasters or media companies should be supported by the new business models. 
The deployment of 5G technologies to support the project use-cases, provides first inputs for the design of 5G 
network and novel application related to the entertainment and smart city services. For the latter, also the 
intelligent support of MC applications to manage crowded events (as a football match in a stadium) or natural 
disasters, as well as terrorist attacks, is a relevant target and value-added of the 5G ESSENCE project.  
Guidelines and best-practices will be learnt and experimented on field thanks to the project pilots (one for each 
use-case. 
Multi-access Mobile edge computing enhanced small cells, network function virtualization (NFV), software 
defined networking (SDN - also in the wireless access), orchestration on a multi-tier cloud architecture and 
flexible management of resources based on the concept and realization of network slices supported by CSD 
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RAN Controller are still pretty new achievements to empower the traditional cellular systems. Lessons-learned 
and investigated potentiality will pave the way for the implementation in WI3’s future 5G infrastructure.  
As already highlighted, the participation in 5G ESSENCE allows Wind Tre to analyse the sustainability of new 
solutions from technical and economic perspective so as to have a complete vision of all opportunities. 
Furthermore, profitable business models are concerned with the high investments in the novel cellular 
infrastructure and the constraints on sustainability suggest the establishments of partnerships on both service 
provisioning and infrastructure provisioning. CESC as a service to clients as MNOs other than verticals, allows 
for strong reduction of CAPEX, likely reduction also in OPEX and the flexibility needed to build services, novel in 
type and requirements, and with cost-effectiveness. As this is mandatory for the next scenarios for Telco in the 
service market, 5G ESSENCE represents a very useful starting points, complementing other effort in the 5G 
potentiality, design and deployment investigations, which WI3 but in general all MNOs are carrying out 
worldwide (EU, US and Est Asia, more significantly, as prompt by the market needs and competitiveness).  
 

In line with an overall project exploitation and motivated by the creation of more profitable and near-term 
business models, Wind Tre is focusing on jointly developed exploitable assets or assets to be combined with 
other partners’ for joint exploitation. Wind Tre can consider the option of sharing some infrastructure 
components (e.g. communication and computing resources) to build end-to-end services in partnership (with 
CESC providers, content and service providers, broadcasters, OTTs). For example, Wind Tre can offer access to 
its own CESC infrastructure to deliver services of a TV broadcaster as RAI, or of an OTT as more novel content 
provider (e.g. for citizen, travelers, football match spectators, first responders).  
WI3 is also very involved in the 5G evolution: it is an open process requiring collaboration and co-operation 
among different “actors” to create an ecosystem able to introduce and push the innovative technology 
solution. The 5G technology is significantly more complex than those of the previous generations of cellular 
systems and requires an approach like that to improve the value because of its introduction. According to this 
approach, 5G for example will accelerate the IoT and high quality video services (also in crowded areas or on 
the move in an aircraft) to reach the excellence in different markets: a particular focus is on the technologies 
and solutions to enable the “next generation services” for the Entertainment, Smart City (including intelligent 
and efficient mission critical applications) and Automotive Verticals, to name a few.   
In general, WI3 is exploring how to evolve from the Traditional Telco approach (that intercepts a very low value 
in the Value Chain) to the new one based on “disruptive” technologies (as 5G, Artificial Intelligence, etc.) and 
partnership with players in a variety of Verticals.  
According to the 5G capabilities and the possible roles, WI3 should exploit new models to deal with the creation 
of new SLAs categories to rule the interactions between the different actors (including providers and 
Organizations/Authorities for the public safety) cooperating for the service creation in the different deployment 
context. In this analysis, the company is evaluating different aspects from the traditional telco approach, where 
telco offers only the connectivity, to cope with very complex solutions with channels synergies, where Telco 
defines products, sales channel, and customer services.  
WI3 is going to exploit the assets reported in the table above from a multi-dimensional prospective. All the 
dimensions of R&D, experimentation by project  pilots/testbeds, new business models, partnerships, business 
on new market segments, innovation on already addressed market segment as well as the streamlining and 
innovation internal to the company are to be followed (to improve the company competitiveness in a more and 
more challenging market). 
WI3 is involved in a process that requires new skills in the technological area and in the business one to 
design and deploy networks and services cooperating with the different actors of the innovative scenario. The 
process and life-cycle of conceiving, designing and deploying new services leveraging on the evolutionary 
concept of network softwarization is the opportunity to operate a deep innovation in the company processes, 
building new skills and likely reducing costs and time-to-market. Jointly, competences and services can be left 
to partners in order to optimize the provisioning of new and traditional Telco services. Market segments as of 
the e-mobility for example, based on a big-data platform possibly harnessed with AI facility that well-
integrated with an edge infrastructure (e.g.: for ITSs, fleet management), or home automation with branded 
equipment, entertainment systems, or a variety of applications in the context of smart city including airport 
sites with connected services (e.g. on the aircrafts), and others, are all possible options where the background 
and assets built in 5G ESSENCE can be leveraged and extended (i.e.: R&D, project pilots are a preliminary 
step). It is already the case for other Telcos, but an own MEC with also small cells as a service, empowered by 
an advanced orchestration and management for efficient and automated network slicing (also over the RAN 
part), certainly makes the difference with respect to current solutions. 
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WI3 will take into account the output and all the achievements of the 5G ESSENCE project; in particular it is 
important to explore deeper the new 5G ecosystem proposed in the project  to explore new business, 
correlated to the new suggested models, as described in the 3 use cases (entertainment and mission critical 
services, in the short and midterms). The ability to manage and offer an open access small cell infrastructure 
enriched with edge computing resources (and enhanced connectivity), possibly in addition to the one offered  
by another actor (e.g.: NH provider, MNO), both to a third party service provider in a given vertical and even 
to another Telco clearly represent the approaching to a new business model that should monetize the 5G 
ESSENCE achievements further. 
For WI3 it is very profitable to exploit the fundamental elements proposed by the architectural solution 
suggested by 5G ESSENCE and all the other 5G projects it is involved, creating both synergies and getting the 
most of its R&I actions, to deliver innovative applications and to understand the value for the 5G-related 
applications, in-line with the network softwarization concepts. 
In the end, for WI3 there is the opportunity to improve the current position in the existing and future 
markets. 
 

6.1.1.3 Guidelines for network operator’s exploitation plan 
Looking at the exploitation plans of the Network Operators (NOs) involved in the 5G ESSENCE project, the 
status, interests, objectives and concerns are pretty similar. This means that the following considerations can 
mostly applied to several other Nos, at least with a comparable sizing, extension and variety of customers 
when it comes to investing and trying to get the most from research, development and innovation on 
projects on 5G, be them either privately  or publically funded.  
 
First of all, it is clear that the current scenario for an NO is critical, as the margins and revenue associated with 
legacy services about voice, SMSs and pure data connectivity are shrinking more and more. The competition 
has led to aggressive marketing campaigns with earnings actually at the minimum (while, relatively recent 
actors, as OTTs, are making money with much lower investments with respects to NOs). Therefore, the 
current scenario requires a sharp shift in a way, with a focus definitely more on the provided application 
services than on pure connectivity services.  
 
Actually, the 5G systems offer the technical and service capabilities, i.e. the opportunities, to make a 
significant change. The 5G systems enable the addressing of traditional and new verticals, even in domains 
where only dedicated networks were used. Indeed, 5G system present itself with the needed functional and 
performance (e.g.: latency, bandwidth, availability, reliability and security) properties to target any vertical 
need, already, or in the next 5G specifications, developments and deployments. Furthermore, there is a well-
recognized evolutionary technical step to be properly made, which allows for a relevant reduction in CAPEX 
and OPEX, leveraging the benefits of Information and Communication technologies fusion accompanied with 
being more and more developed and empowering technologies quite new for the telco domain, as 
virtualization and ML/AI, to name a few. This is true already in the short and midterms. Therefore, NOs 
should move to the new generation of mobile systems shortly. 
 
On the whole, it is clear that the current scenario for a NO is harsh, but there are the conditions and 
opportunities for a sharp change to devise and target new winning (i.e., profitable and sustainable) business 
models. Strong innovation in the provided infrastructure and services is compulsory, but serious concerns on 
the directions to take exist. 
 
From one side the development and deployment of 5G networks require huge investments and on the other, 
the new business models induce a much higher complexity, due to the variety of needed and potential 
partners, as well as the most profitable relations to establish with them to get presumably winning business 
models, and ecosystems in general. 
 
Therefore, technically speaking, it is of utmost importance to well-understand how to best combine and 
deploy the already and present available 5G technologies and new assets to best support novel services and 
to well-understand at which extent (in terms of offered SLAs) this can be presently done. While, from a 
business prospective the right market to first address should be carefully identified. For such purposes NOs, 
are carrying out intensive both technical and business activities. Of course, this effort calls for the 
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establishment of partnerships to cover all the needed roles, in terms of background, competences, skills, 
assets, R&D capabilities, and even exemplary market users to analyze and interrogate.  
 
 Partnerships within a project as 5G ESSENCE are well-conceived involving all the needed actors to achieve 
the mentioned goals. The considered use-cases have been properly selected and specified, keeping in mind 
both the technical foreground to develop and the business issues to address, in terms of understanding 
market needs, services to be offered, network infrastructure to be deployed to guarantee the target SLAs as 
well as necessary partnerships to be searched for and established. 
 
NOs are also aware as embracing the new technologies and business ecosystems entail a re-organization and 
sometimes, a sharp change, of the company models, procedures, processes, competences and skills, to 
achieve also a higher flexibility to cope with the todays’ fast moving market scenarios. 
 
In the end, the tangible and untangible project results can be exploited from both technical and business 
prospective along multiple-dimensions. Of course, this is not limited to the use-cases issued and developed 
within the 5G ESSENCE project framework. The understanding and move towards the new 5G technologies 
and ecosystems have been boosted to cover other verticals, as applications of IoT (e.g. e-health, smart cities, 
smart factory) and of the several facets of the entertainment market. Those verticals and many others are 
still very promising to build winning business models.  
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6.1.2 Large Industries: NECLE, INTEL, TCS, ITL, ATOS, ZII, CASA 

6.1.2.1 NECLE 
NECLE has a long history in the employment of Artificial Intelligence (AI) for problem solving, as well as in 
telecommunications and networking. Within the latter topic, mobile edge computing, as well as IoT 
infrastructure and services have recently moved even more into the focus. NECLE exploits the technical 
outcomes of the project for internal use, bolstering its reputation in the publication of scientific results as 
papers and in the provision of implementations to the open source community.  
NECLE has collaborated with Arm

5
, who has invested considerable effort into improving unikraft’s support for 

their CPUs, directly benefitting the applicability of unikraft in edge deployments and thus benefitting the 
company’s IoT and Edge areas. Conversely, by making the software itself open-source, the ecosystem as a 
whole can benefit from the outcome of NECLE’s efforts within the project. Finally, considering the field of 
Artificial Intelligence, NECLE continued its work of applying AI to scheduling problems in cloud deployments. 
NECLE will exploit the achieve results in the network area, as well as in the area of high performance 
computing. 

 

6.1.2.2 INTEL  
INTEL has significant interest in network transformation through adoption of NFV in 5G scenarios at the edge 
of the network. INTEL has focused its research and business strategies around building intelligence 
throughout the communications infrastructure and at the edge of the network, thus enabling service 
providers and end-users to build agile, cloud-ready 5G networks and, in turn, expand their services 
capabilities. This vision aligns strategically with that of the 5G ESSENCE project. 
 
Considering what already reported in previous deliverables D8.3  [17] and D8.4  [1] ) “in order to successfully 
“drive” this transformation, a set of technological capabilities are required for 5G edge infrastructures and 
one of the most important is an intelligent and scalable Monitoring and Analytics (MA) framework”. After the 
first analysis, the main exploitation result comes from the identification and understanding in the first period 
of “key capabilities” required by distributed and dynamic telemetry systems for 5G cloud-based small cell 
environments and the consequent positioning of internal activities and requirements based on these findings.  
 
INTEL has worked to integrate the dynamic telemetry systems together with new analytical capabilities to 
develop and deploy orchestration and control PoC’s on 5G-based NFVI testbeds. Realistic Clearwater

6
 IMS 

VNF’s have been successfully deployed on OpenStack testbeds, with the 5G ESSENCE telemetry and analytics 
systems used to successfully and accurately characterise (and re-characterize) highly dynamic workloads, 
delivering insights to construct a deployment model for optimal placement of incoming workloads. 
According to this exploration of potential integration elements with open source orchestration systems 
currently available have been done in order to support the easy consumption and integration of the future 
outcomes of the project within open source communities and orchestration frameworks (such as ETSI OSM). 
 
INTEL has exploited its participation in the 5G ESSENCE program through the showcasing of the 5G ESSENCE 
PoCs and use cases that illustrate how best to orchestrate 5G workloads, or their constituent parts, onto the 
most appropriate infrastructure across distributed environments that include the edge. These solutions help 
demonstrate how customers can make best use of individual capabilities and capacities their hardware may 
contain.  
In terms of technology outputs, INTEL is open-sourcing the enhancements and extensions developed for its 
portfolio of open-source projects including Landscaper and Analytics Engine, as well as to relevant third-party 
open source projects that the project employs. The 5G ESSENCE use cases are also being reviewed to help 
identify opportunities for enhancing hardware platform capabilities and standards at the edge: the 5G 
ESSENCE is being used to inform and influence the prioritization of new features and solutions for INTEL’s 
future product roadmaps. 

                                                 
5
  See:  https://www.arm.com/  

6
  See: https://www.projectclearwater.org/about-clearwater/  

https://www.arm.com/
https://www.projectclearwater.org/about-clearwater/
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6.1.2.3 TCS 
Thales SIX GTS France SAS (TCS) will exploit the results of 5G ESSENCE to enrich the commercial offer of its 
4G/5G line products, in particular TWS 8100 (LTE UE with WiFi capability) and TWS 8300 (LTE eNodeB

7
 with 

local EPC) and their extension to better address public safety markets. The results will be used as a new building 
block for the TCS security core reference platform. In a second step after the end of the project, TCS will extend 
its business plan to target public administration and private sector such as oil industries and other critical 
infrastructures inspection. 
Towards this aim, the outcomes of the 5G ESSENCE project have been decisive. In particular, mastering the 
separation of virtual resources between public safety operators and the commercial one in the MVNO (Mobile 
Virtual Network Operator) model is essential for the success of future public safety. At a finer granularity, the 
isolation between different public safety services and the QoS they require is also necessary for offering the 
requested guarantees for public safety applications.  
As untangible outcome, TCS can also exploit the gained knowledge on the end-to-end slicing techniques over 
5G network in order to address the sharing of resources and isolation challenges. In particular the focus of the 
use case 2 highlights essentially the creation of 2 isolated slices for 2 public safety services namely the Mission 
Critical Push-to-Talk (MCPTT) and the chat and localization applications. The final demonstration of UC2 at 
Newcastle showed that the above mentioned configuration can be easily setup and managed with the 5G 
ESSENCE solution. 
The hence created slices and their extension to the radio segment is of a major importance for TCS business 
and to public safety operators in general.  
 

6.1.2.4 ITL 
Considering what already reported in deliverable D8.3 [17] and D8.4 [1]), during the second year of the project 
Italtel S.p.A. (ITL) put a strong attention to the progress of 5G specifications and developments, being 5G a 
perfect unifying framework for present and future applications. 5G adoption enables improving current 
operation and business position in existing markets and enables the expansion in new markets in which to 
secure a strong leadership position. Furthermore, the Multi Access Edge Computing (ETSI MEC) technology 
adoption, allows the migration of a number of functions, services and content from the core network to the 
mobile edge network. 
 
In this scenario, Italtel R&D has worked in the extension of the product portfolio considering two main topics: 
 

 Development of a proprietary MEC platform to host MEC applications. 
 

 Development/Adaptation of Media management applications (i.e.: Real time video streaming and 
transcoding, Immersive Video Services in crowded events, Video Content Delivery, Video analytics, 
Augmented Reality) to run in the MEC environment. 

 
The participation to 5G ESSENCE project is boosting Italtel’s capacity to bring the virtualization and 
cloudification paradigm to the extreme edge of the network leveraging 5G and MEC, enabling development and 
deployment of new applications for emerging markets and verticals. In particular, the demonstration of UC3 
has shown how the 5G ESSENCE solution can be used in the flight communications vertical market and how the 
solution works. 
 

                                                 
7
  One of the biggest differences between LTE networks and legacy 3G mobile communication systems is the base station 

(BS). In 3G systems, there is an intelligent and centralizing node like the RNC (Radio Network Controller) and it needs to 
control all the radio resources and mobility over multiple NodeBs (3G base stations) underneath it in a hieratical radio 
access network. All NodeBs need to do is behave exactly according to commands from the RNC sent over the Iub 
interface. In LTE, on the other hand, eNBs (evolved NodeBs) as base stations have to manage radio resource and 
mobility in the cell and sector to optimize all the UE’s communication in a flat radio network structure. Therefore, the 
performance of an LTE eNB depends on its radio resource management algorithm and its implementation. 
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6.1.2.5 ATOS 
Atos SE (Societas Europaea) is a global leader in digital services and European leader in digital transformation 
with annual revenue of circa € 13 billion with 120,000 experts in 73 countries. Regarding the 
telecommunication market Atos delivers to Telcos, Media and Utilities sector-specific products, solutions and 
services to help them to streamline operations and develop customer centric strategies.  
Atos emerges as multi-vendor of NFV Innovation driving agility, cost-efficiency and new service innovations. 
Network Function Virtualization (NFV) is the base of Atos’ offering as key point in the transformation 
technology that needs to be conducted by telecoms become mobile. Atos counts some of the world’s biggest 
telecommunication companies including Telefónica, Orange and Vodafone among its clients and stakeholders’ 
network and the telecommunications market represents over 20% of company revenues. 
The aforementioned NFV Atos  [173] offering deliver distinctive added-value to Atos’ clients by enabling 
effective management and control with virtualised network models supported by automation and analytics, 
allowing to achieve agility thanks to software configuration of the network and facilitating the reduction 
operation costs with the virtualisation of the network. Atos provides readiness delivering NFV adoption quickly, 
excellence thanks to large experience as system integrator and security by a continuous crosscheck and update 
of all NFV security processes. 
 
The innovation activities developed in the 5G ESSENCE project has contributed to extend the Atos offering in 
telecommunications, specifically those services related to Network Function Virtualisation (NFV). Atos has 
joined forces with leading NFV experts from Dell EMC, Intel, Juniper to Red Hat and VMware to create the Atos 
NFV Lab  [174], a centre of worldwide business and technical excellence. Working with the NFV Lab experts, 
clients will benefit from proven business acceleration techniques including agile development, continuous 
integration and sprint cycles and most importantly, they will be able to draw on a growing Atos repository of 
use-cases – real world instances of virtualized functions which are robust and ready-to-go.  [175] For the next 
few years those operators able to scale capacity and performance under demand personalising their networks 
will lead the market. The implementation of network function virtualization services presents numerous 
advantages not only in terms of cost-effectiveness (where it is expected to reduce network operation costs by 
60%) but also in terms of agility, scalability, efficiency and security. 
 
Specifically, Atos extended its Monitoring System consisting on the parametrization of the open source tool 
Prometheus  [176] for three specific scenarios: network acceleration for big events, mission critical applications 
for public safety and in-flight connectivity for entertainment services. The Monitoring System analyses network, 
infrastructure and services and detect changes to reassign automatically resources. The system can be 
extended to learn and foresees behaviour creating complex virtual network scenarios, based on end-to-end 
virtualization management, evaluating the service assurance and SLA management on Multi-tenancy scenarios.  
Atos, as part of its ATOS NFV offering, will offer the services to communicate the Monitoring System with the 
operator system including this asset as part of the delivery of ongoing management and development services 
offered by the company. 
 
The potential users will be infrastructure managers (anyone who operate services) and can be applied in a 
number of vertical markets from industry 4.0

8
 and energy to automotive, media or health which need to get 

enhanced technical capacity to trigger the development of new products and services. ATOS is working 
internally with the Incubation Hub instrument for bringing innovation results to market. The Incubation Hub 
aims to incubate and leverage project’s results to products and/or reusable components for commercial 
projects, which implies on one hand the maintenance and evolution of the asset and on the other hand PoCs 
internally or with specific clients. The work with the Atos’ assets derived from the 5G ESSENCE includes to 
provide support to commercial offers and tenders where asset have a role, train to Atos business units about 
the asset, promote consultancy projects about asset’s technology and support big delivery projects based on 
the asset. 
 

                                                 
8
  For more details also see, among others: https://en.wikipedia.org/wiki/Industry_4.0  

https://networkbuilders.intel.com/
https://www.juniper.net/nfv
https://www.vmware.com/solutions/industry/telco.html
https://en.wikipedia.org/wiki/Industry_4.0
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6.1.2.6 ZII 
Zodiac Aerospace (TriaGnoSys GmbH) is a world leader in aerospace equipment and systems on-board 
commercial aircrafts and develops and manufactures state-of-the-art solutions to improve inflight comfort and 
living conditions, as well as high-technology systems that boost aircraft performance and enhance flight safety. 
The Zodiac Inflight Innovations (ZII) business unit is part of the Zodiac Aerospace group and is mainly involved in 
the development of innovative, intuitive and trusted IFEC (Inflight Entertainment and Connectivity) systems 
such as the RAVEᵀᴹ, currently used by more than 50 leading airliners and aircraft manufacturers worldwide. 
 
The ZII-Germany unit previously was known as TriaGnoSys GmbH, acquired by the Zodiac Aerospace group in 
2013, is a world-leading technology provider for satellite backhauling of mobile/remote wireless systems and 
mobile/wireless passenger communication systems on-board aircrafts, and has a long track record in R&D, 
successfully integrating prototypes, testbeds and demonstrators for various aeronautical applications.  
 
With the knowhow and the results gathered from the 5G ESSENCE project, ZII-Germany intends to contribute to 
the internal roadmap and R&T activities that will enhance visibility within the customer-facing departments in 
the business unit, accelerating the potential adoption of technologies developed/presented through the 
project. Further, the testbed integrated into the cabin mock-up test environment will be maintained for 
internal/external customer showcases even after the project completion with direct project acknowledgement. 
The 5G ESSENCE solution in which ZII has actively worked can improve the current inflight experience and this 
was demonstrated in the UC3 final demo in Munich. 
 
One of the main exploitation actions for ZII is to carry out 5G feature test validation of test equipment using the 
testbed and to ensure various in-cabin, off-cabin and hybrid connectivity (SatCom and Air-to-Ground: A2G) 
scenarios are addressed. 
 

6.1.2.7 CASA  
In the CASA’s product portfolio evolution strategy, the 5G ESSENCE project is being considered as a “key 
activity” that brings to the company one of the most relevant inputs from the industry. The results of the 
project are being included in the Apex and Axyom products

9
 that have been presented in several technology 

forums like the Mobile World Congress and other events like the EuCNC and the 5G World Event to be held in 
Valencia, Spain, in June 2019. 
 
CASA aims to introduce the main solutions developed in the 5G ESSENCE project as soon as possible, enabling 
the testing of these solutions upgrading our current 4G RAN network ecosystem, in terms of software and 
hardware in order to meet the 5G requirements envisaged in the framework of this project. 
Some of the solutions investigated and developed in the 5G ESSENCE are also being introduced in the current 
LTE-Advanced systems, allowing a significant time-to-market reduction, allowing a powerful differentiation of 
the 4G RAN software ecosystem of the company, setting the path to introduce 5GNR and a fully distributed 
RAN architecture. 
 
CASA is actively working on network transformation through a convergence strategy that relies in using 
across all the products and solutions the same NFV framework based in Kubernetes addressing the different 
5G use cases related with 5G RAN de-centralization and edge cloud solutions.  
CASA is partnering some 5G ESSENCE partners like INTEL to align the network transformation strategy in 
terms of product evolution and joint development, mostly for new solutions based in the new processor 
families and virtualization instructions promoted to enhance the current solutions for achieving the required 
5G RAN performance in a COTS infrastructure. 
 
CASA is also checking with its customer base the 5G ESSENCE-based solutions to build agile, cloud-ready 5G 
networks, enabling the deployment of new network services and open APIs to expose the cloud edge 
infrastructure capabilities to deploy a rich variety of MEC services, following the principles and objectives 
defined for the 5G ESSENCE project developing an edge network solution that includes the cSD-RAN 

                                                 
9
   For more details see, for example: https://www.casa-systems.com/product-mobile.html  

https://www.casa-systems.com/product-mobile.html
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controller with distributed 5GCore (5GC) functions like the UPF function for supporting local offloading and 
including Prometheus-based telemetry and smart monitoring integrated with an edge SON solution. 
 
CASA is also highly interested in further develop its strategical positioning in the 5G era leveraging its 
participation in 5G ESSENCE project through the demonstration of 5G RAN solutions including the 5G ESSENCE 
concepts and solutions that comprises the cSD-RAN Controller, the Cloud Edge Main DC, Edge Cloud 
orchestration and intelligent Monitoring and network self-organization with an enriched analytics solution. 
 

6.1.2.8 Guidelines large industry’s exploitation plan 
The introductory consideration made in the guidelines section about the exploitation plan for the Network 
Operators applies for the large industries (as a whole) as well. Actually, there is some sort of generalization in 
these extremely dynamic and changing technical and business scenarios related to the 5G supported markets. 
Indeed, also the large industries are eventually making experimentations on the new generation of mobile 
systems (i.e., 5G systems) to drive their future.  
 
For large industries the variety of interests and impacts about experimentation activities on 5G is slightly 
different from the ones in the previous categories of business, though the superposition is really relevant. 
The clear alignment is on the need to identify and develop the new organization models, procedures and 
processes to achieve the agility and efficiency required by the today’s market. The large industries also 
recognize how the new technologies, as 5G in a broad sense (i.e. including big data, data analytics, ML/AI 
whose applications are either enabled or empowered by the new generation of mobile systems), are the means 
to develop the capability to remain competitive in the market, starting from re-considering how the company 
operates, apart from the specific products, services and solutions it offers. Therefore, making experimentations 
on 5G is again considered the basis to develop the capabilities to build winning business models. This is critical 
independently of the type of company and the market sectors it addresses, now and in future (i.e.: they can 
augment in number or even change), be them related to products, consultancy, business incubation or testing 
facilities (all actually covered by the group of large industries involved in the 5G ESSENCE project).  
 
Concerning the market sectors that are being addressed by the large industries involved in the project, the 
plans for exploitation move along multiple dimensions. Such dimensions results from experimentations both on 
new technologies and on business partnerships that can be established for joint development of offers as well 
as for the identification and creation of successful ecosystems. 
Technically speaking, the design, development and validation of the project use-cases lead to exploitation on 
single technology and on the synergic combination/integration of a set of them. Furthermore, the exploitation 
spans from low level aspects (e.g.: hardware components), to higher levels of the system (e.g.: virtualization 
and applications). 
 
Considering the specificities of the project use-cases and involved large industries, elements of cloud 
computing, in either centralized or distributed form, virtualization solutions, physical devices in a (multi-
technology) RAN, topology and type of interconnection for efficient communications, as well as facilities for 
probing and measurements are useful for the products, platforms, solutions and services that the partners are 
going to enhance or fully develop singularly or jointly. Also, the architectural support of novel applications by 
properly combining and improving 5G-related advances (e.g. NFV, network slicing, MANO framework, SDN, 
ML/AI) are fundamental to identify and realize the new offers of the project partners. 
As said, the exploitation activities are based also on the competences and skills gathered during the project life-
time. These can be leveraged to provide consultancy activities both for helping other companies in the process 
of transformation needed to remain competitive in a fast changing market and to support the development and 
creation of new offers, also by the incubation and acceleration of new businesses. All such activities foster 
innovation and winning business models internally to the project partners and externally to them (i.e.: 
internally to their customers). 
 
A multi-facet exploitation is then associated with big data, data analytics, machine learning and artificial 
intelligence, as these  can improve products, platform and solutions, but also organizational models, 
procedures, processes, and therefore the way of operation. AI can help in the optimization and automation that 
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are both not only helpful, but necessary with the increased complexity of the today’s offers as well as of the 
today’s operation and business support systems. 
 
Some partners are going to invest in testing facilities. Indeed, having gathered a lot from the 5G ESSENCE 
experimentations, the same certainly applies to (current or new) customers of them, supporting them in the 
identification and development of project pilots, up to the validation phase, as to gather the same or similar 
benefits. 
 
A special attention is to pay on the interest and move towards open software and hardware. Open-Source 
software and open standards, platforms, solutions and interfaces are quite new assets to leverage and 
contribute to, in order to develop own businesses (i.e.: offers). This refers also to Open-Source projects that 
were seen not too far in the past as at a lower level or risky with respect to proprietary products, services and 
solutions, while today they are well-considered also in relation to the potentiality of the open communities and 
as triggers for the establishment of partnerships for innovative ecosystems and business models. Here, the first 
step has been just taken but the path is fading in the horizon, yet very promising to follow. This view is being 
embraced more and more broadly, therefore a large variety of companies external to the project consortium 
can refer to the project achievements and partners’ offers to acquire visibility and background on open and 
interoperable solutions. That is a way of strong and long-term exploitation of the 5G ESSENCE achievements in 
all the related technical and business dimensions.  
 
Furthermore, the project large industry can well-support the design, development and deployment of edge-
platforms based on open standards and solutions realizing the concept of neutral host, where third party 
solution and service providers in a multi-tenant environment can contribute to build novel applications and 
therefore, to boost innovation leveraging the new generation of communication and computing infrastructures.  
Last but not least, Improving current operations and business position in the already addressed market sectors, 
and expansion into new ones are overall critical exploitation plans of all the industry partners in the 5G 
ESSENCE framework. 
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6.2 SMEs: ISW, SML, ATH, ORION, CPT, 8BELLS 

6.2.1.1 ISW 
ISW (IS-Wireless Pietrzyk Slawomir) is the software company focused on research and development of 4G/5G 
radio stack protocols, mechanisms and algorithms. The two groups of products are currently the focus of the 
company: (i) 4G/5G simulation and emulation lab where algorithms and techniques of radio stack (PHY, MAC 
and system level) can be developed and evaluated, and; (ii) virtualized RAN complying to the 4G/5G/WiFi radio 
protocol stacks. The 5G ESSENCE project is directly connected with the business line related with RAN 
virtualization as the Edge Cloud architecture influences our commercial radio stack VNF portfolio definition and 
virtualization.  
 
ISW considers the use-cases of the 5G ESSENCE project as essential examples for deploying edge/cloud-based 
RAN. The use cases of 5G ESSENCE will be considered as important examples for early stage pilots of the ISW 
products – especially SD-RAN product portfolio. Moreover, the scheduler developed in the 5G ESSENCE by ISW 
and also all the RRM strategies presented in WP3 will be considered as valuable validation inputs for the SD-
RAN multi-RAT solution by ISW.  
The schedulers developed here will be used to validate the architecture of SD-RAN designed and developed in-
house by ISW.  
 
The findings of the monitoring framework design (including different applications and interfaces) of the 5G 
ESSENCE will be considered in designing monitoring subsystem of ISW SD-RAN. Especially the results of 
research oriented to cloud-RAN integration and feedback from the workload analytics will be considered in the 
design of RAN-controller and SD-RAN SW suite. Lessons learned from interacting within WP4 audio calls and 
deliverables will be important enabler of the in-house developed solutions.  
IS-Wireless will also exploit the use of two-tier edge cloud in connection with virtual RAN configuration and 
future use-cases. The 5G ESSENCE project has significantly ignited the developments of the VCF framework, 
which was developed and designed by ISW to support programmers with toolbox for developing VNFs. 
Especially the real-time virtual deployments of RAN in the edge will be the subject of further adjustments and 
business development.  
 

6.2.1.2 SML  
According to forecasted growth in number of devices and traffic over the next few years [177]  [178] [179] SML 
expects that a product like the SML’s (Smart Mobile Labs AG) NFV Stadium multi-screen will offer more efficient 
data delivery across multiple markets through edge computing irrelevant of transport medium (4G or 5G) 
leading to backhaul optimization. As a bi-product of the optimization, transmission latency will decrease 
resulting in end user value being created through the creation of real-time. Due to difficulties in accessing the 
distribution channels sales will take place through a strategic partnership either with an infrastructure provider 
or a telco. 
 
The product will help to bring back the Generation-Z fans who are less inclined than other generations to 
attend stadium goers and offer current venue goers more entertainment for their venue experience. A study by 
Nielson showed that 45% of TV audience “very often” or “always” watch TV while using digital devices with 71% 
looking up information related to the TV content being viewed. Meanwhile, 78% Millennials value experience 
over things – 72% say they’d like to increase their spending on experiences rather than physical things in the 
next year, pointing to a move away from materialism and a growing appetite for real-life experiences  [93]. 
Similarly, a study conducted by Eventbrite showed that 7 in 10 (69%) Millennials in the USA experience FOMO 
(Fear of missing out) with an astonishing 78% (3 in 4 US Millennial respondents) having exhibited strong 
inclinations to spend money on a desirable experience or event  [180].  
 
SML’s white-labelled Multi-view Second screen sdk/ app offers dynamic statistical overlays on top of real-time 
content delivery (live video streaming in real-time from a camera angle of choice). Early exploitation of the 
product will be sought through a B2B business model to integrate the SDK (as a product integration) to enhance 
stadium products currently in the market (for example enhance smart stadia products). Moreover, the same 
approach can be applied in similar environments: for example, video streaming with information overlay in 
theatres or in cities for tourism. 
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The secondary focus will be through reseller programmes to venue “right-holders” as either an SDK which can 
be integrated into the venue’s current app or a stand-alone product which offers the service. The app core will 
be a leveraging NFV input/output data routing at the edge with ultra-low latency capability.  The digital product 
(App/SDK) will empower venue spectators to choose the perspective of viewership to watch the game to create 
value and retain as well as offer more entertainment to fans and spectators. The app can benefit “right-
holders” to create new revenue models or simply to retain stadium goers as well as encourage Generation-Z to 
attend events in stadiums. For those stadium goers who find difficulty viewing the big screen or the actual pitch 
for example due to being stuck behind a tall person can find other ways to enjoy the live game using their 
handheld device. The end-product can be customized to include VR, statistics in the form of overlays or replay if 
integrated with any of SML’s native offerings alongside the infrastructure developed in 5G essence. 
 
The USP is a many-to-many, ultra-low latency streaming of 0.3 ms through bandwidth optimization is achieved 
through intelligent detection of which camera are being requested to allow the stream to flow into the server 
for distribution or to pause the camera feed until a request for that angle is made. Right-holders and Right-
owners will benefit from the extra security of their streams since the service uses MEC and provisioning of 
users. Stream receivers must be authorized to gain access to the multi- camera angles. The end user also 
benefits from clear costs and a reduced OPEX since the infrastructure allows for clarity and control in costs 
incurred. 
 

6.2.1.3 ATH  
Athonet SrL (ATH) is notably a pioneer in the softwarization of mobile networks, with a number of world-first 
commercial software-only 4G products for public safety and private networks. In the context of private 
networks, the latest and most remarkable achievement is the delivery of Athonet BubbleCloud, the 4G EPC 
developed for Amazon Web Services (AWS), and available as SaaS through the AWS marketplace to customers 
willing to build their 4G private networks using cloud computing facilities. 
The 5G ESSENCE project gave to ATH the opportunity to actively collaborate with standardization bodies and to 
present the achieved results at events and conferences. In this way Athonet was able to include in the design of 
its solutions and products elements that are more in line with customer expectation and compliant to the 
standards. 

 

6.2.1.4 ORION  
ORION’s (ORION Innovations PC) exploitation plan focuses on the further development of company products 
and achieving sustainable growth. It is designed on the basis of the individual exploitable assets developed by 
ORION, namely the virtual security and multimedia functions developed for 5G ESSENCE and the infrastructure 
that can be build starting from THE 5G ESSENCE components. 
 

 
 

Figure 41: Potential created value chain. 
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The figure above, illustrates not only the Potential value chain created by infrastructure operators, 3
rd

 party 
VNF application developers, end users (organisations purchasing services) and the final consumers (general 
public, etc.), but in particular the ORION’s positioning in the value chain considered for NFV products. In this 
case B2B relations are expected between telco/infrastructure providers and between organisations requiring 
VNF (which is considered as Software-as-a-Service) purchases. The final consumers are natural persons that 
benefit from using these services. As natural persons, these are considered also as the data subjects and enjoy 
the protections of the EU General Data Protection Regulation (GDPR) [180].  
 
Considering 5G ESSENCE use case, this means that: 
 

 VNF developers have the role of the SaaS provider, and can rely on their own infrastructure or other 
infrastructure providers (IaaS/PaaS). 
 

 End-users are organizations like the stadium operators, airlines, or public safety organizations that 
form a B2B relation with the VNF developers. 
 

 Consumers are the general public (in UC1/UC3) and the emergency responders (UC2). 
 
ORION positions itself in these growing markets of public cloud services and NFV, with the following value 
propositions: 
 

 Use of existing infrastructure VNF testing and validation: as the need for SDN/NFV validation 
continues to rise, Orion aims to exploit the developed local testbed.  

 

 Using NFV products for cybersecurity and multimedia services: the 5G ESSENCE VNFs will be added to 
the company’s portfolio. A future online store is envisioned to accommodate the new products and 
services stemming from the 5G ESSENCE use cases. 

 
In the design of exploitation of NFV products, ORION will consider: 
 

 Service subscription models with fixed predetermined fees for unlimited or limited usage for VNF 
products; 
 

 free but licensed experimentation for non-commercial use, or temporary pay-as-you-go subscriptions 
for commercial use of infrastructure as a validation environment; 
 

 Fixed, predetermined fees, temporary pay-as-you-go, or burst capacity models for deployed services. 
 
The existing testbed infrastructure is a key resource already in place. The effective exploitation of 5G ESSENCE-
developed assets, however, requires additional activities and costs. The development of the company’s e-store 
and related marketing costs is considered a necessary step to the evolution of the ORION exploitation plan. 
With respect to future market activities, ORION considers the Consortium Agreement stipulations regarding IPR 
management. ORION will develop and own VNFs produced as 5G ESSENCE foreground IPR (such as the virtual 
Deep Packet Inspection (DPI) VNF, Caching and Reverse Proxy services, etc.), and will be responsible for their 
legal protection and transfer. Foreground code will be open-sourced, while an appropriate licensing scheme 
(such as Apache License v2.0) will be considered.  
 

6.2.1.5 CPT 
CPT (Cyberlens Ltd.) plans to exploit the outcomes of the 5G ESSENCE context by further developing the 
company’s cyber security offerings. The individual exploitable asset developed by CPT within the 5G ESSENCE, 
namely the 5G-SAT graphical security analysis tool, will take center stage in the company’s business 
development strategy.  
 
Without doubt, cyber security has come to dominate the discussions on 5G. By 2020, Gartner  [181] says that 
two-thirds of organisations plan to deploy 5G. While 5G promises to boost efficiency, and unleash the potential 
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of automation, it also opens Pandora’s box of security issues for mobile service providers, making it imperative 
that they prepare for a fresh wave of cyber threats, set to be unleashed on an already vulnerable environment. 
The rising cyber threat landscape is fostering the growth of the cybersecurity market. By being positioned at the 
intersection of the 5G technology market and the cyber security market, CPT will position itself as one of a very 
small number of SMEs with expertise in both. The company’s exploitation strategy will revolve around the 5G-
SAT graphical security analysis tool in B2B and specifically via the following target avenues: 
 

 Security posture analysis services offered to telco operators and 5G-reliant infrastructures. Here, 
5G-SAT will be customised according to the unique set up of each individual customer 
organisation, with the purpose to inform their security provisions at the point of system design. 
The aim here is to both inform security investment and to optimise security by design. 
 

 Licensing of the 5G-SAT as a standalone tool for telco operators and telco technology developers 
along with a package for training their users in utilising the tool towards establishing their security 
requirements and recommending optimal security-by-design setups. Particular emphasis will be 
placed on establishing that 5G-SAT will be appropriate for a variety of analysing the security of a 
variety of NFV configurations and types of products. 
 

 Licensing of 5G-SAT as a component for existing cyber security dashboards and security 
information and event management systems used by telco operators, or by organisations in other 
sectors that depend on the safe and secure operation of a 5G infrastructure for their technologies, 
such as in the areas of connected vehicles and smart cities. 

 

6.2.1.6 8BELLS 
EIGHT BELLS Ltd. (8BELLS) is a dynamic SME that will be focusing in business modelling, market analysis and 5G 
technology product/services creation in the 5G ESSENCE context. Through the company’s participating in the 
5G ESSENCE project, 8BELLS is aiming to enhance future market reports and seminars related to 5G networks 
and focus on business cases, and possible market opportunities for advanced innovative services.  
Moreover, in the actual 5G ESSENCE context, 8BELLS will have access to potential stakeholders involved in the 
industry thus obtaining a deeper knowledge over the 5G networks and the market needs around it.  
Adding to that, the 5G ESSENCE project will help strengthen 8BELLS positions as a reference international 
center of excellence for 5G networking modelling.  
 
8BELLS is aiming at creating a new legal entity (e.g. start-up) through the 5G ESSENCE scope that will provide 
marketable products and will successfully address modern market needs. For this reason, 8BELLS will 
participate and support all the required activities for the commercial exploitation of the 5G ESSENCE 
framework. 

 

6.2.1.7 Guidelines for SME’s exploitation plan 
Most of the guidelines and considerations compiled for the project large industries and as stated, often of 
general validity for that category of businesses, can be included in this section. Therefore, several types of 
exploitation activities for SMEs are the same as for the large industries’ when it comes to 5G-related 
experimentations. However, the peculiarity of the SMEs brings a differentiation, essentially in relation to the 
size and hence flexibility that they can have, and need to offer. This sometimes reflects on the addressing of 
also given niche markets (depending on the specific SME’s background, competences and skill). The exploitation 
plan is always multi-dimensional, moving along both the technical and the business directions.  
 
The technical-related exploitation activities are associated with the domain of expertise of each SME, and it can 
be on enhancements to existing products, solutions and services or development of new ones, on consultancy, 
certifications and contributions to Standard Bodies (i.e.: SDOs). Due to the peculiarity of SMEs, the own offers 
mostly relate to a well-defined market sector. Therefore, also to limit the competition and do not share the 
revenue, it is typical that each SME has a business portfolio built and exposed on its own. As already explained 
and getting commonly well-recognized, this situation is going to be changed, by the establishment of profitable 
and sustainable business models and ecosystems. The models will be more often B2b than before and this is 
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also to stimulate the market demands in some sectors, now even revealed stagnant (e.g. attending of sport 
event in person at a stadium, that has become less frequent) developing more attractive, but also more 
complex, novel applications (e.g. immersive experience with multi-screen and overlaid display). Certainly, new 
market sectors can be reached and even newly created as well. This likely requires to extend the value-chain by 
incorporating new partners and stakeholders, each providing its contributions to target the winning product, 
service or solution. Concerning specifically 5G ESSENCE project, such products, solutions and services are 
strictly related to the conceived, developed and validated use-cases (i.e., related outcomes), mainly covering 
the edge part of the network where several 5G technologies have been applied and hence investigate from 
both functional and performance prospective. Of course, most of them allow and foster the network 
softwarization process with all the benefits in terms of flexibility, programmability, adaptability, scaling, 
optimization, self-organization and healing, automation, (multi-tier) orchestration, monitoring and 
management (also based on data analytics and ML/AI). 
 
To note that a strategic partnership (for example, with a Network Operator, Large Industry) for a SME is 
typically needed, or at least empowering, to reach the market by efficient distribution channel and sales. 
Though, marketing activities are necessarily included in the project partners’ exploitation plan.  
The consultancy activities are both technical and more market oriented. The background, competences and 
skills acquired during the project life-time can help a SME’s customers in the design, development and 
validation of a new 5G-based use-case, possibly leveraging the test-bed facilities realized in the project. But also 
the transferring of know-how, training activities and creating a level of trust towards the new 5G technologies, 
are all exploitation actions that the SMEs involved in 5G ESSENCE are going to carry out. Actually, also when 
providing such consultancy activities a special contribution towards the realization of a component, product or 
solution to an overall customer’s system is an expected value-added outcome. In addition, the different balance 
between CAPEX vs. OPEX brought by 5G is to made well-understood and to achieve with the right (re-)evolution 
process, specific to the customer’s organization.  
 
With the broad-acceptance and spreading of open standards, technologies, APIs and source software, for the 
realization of open platforms, products and solutions in general, it is critical, even more for a SME that needs to 
be at cutting-edge of technologies and solutions, to invest on this new steady trend. Participation and 
contributions to open-source projects and communities are mandatory exploitation actions to take.  
A business model can be more often SaaS-based due to the softwarization process taking place with the new 5G 
technologies. The project partners are considering and likely going to embrace that option, also helping their 
customers do the same for their offers. Therefore, related exploitation activity is on the right revenue/billing 
model to adopt. 
 
To underline as a certified component, product, platform, solution, etc. will be more and more often required. 
This is noticeably true regarding security. A certification is more likely provided by a SME. Therefore, the project 
partners in such a category of businesses are seriously considering to embrace this market, as for the very 
promising but yet unknown new era of technologies and systems. The scope of such an exploitation activity is 
broad and goes beyond 5G ESSENCE use-cases’ application domains, just think to the automotive vertical, 
where security is a big concern and it can be achieve leveraging the project outcomes in the field.  
 
From a more market-oriented point of view, an improved understanding of 5G potentialities and opportunities 
allows for the identification and addressing of formerly unsatisfied as well new market needs. Those can be the 
motivation for the creation of new legal entities. Therefore, an exploitation option for SMEs in the 5G ESSENCE 
context is to incubate and accelerate startups, firstly in the domain of entertainment and Public Safety, where 
specific expertise and prototypes have been developed, and on a more long-term in all the verticals where 
edge-computing facility is needed (that is often the case). The background acquired during the project life-time 
is also helpful to identify and possibly build the properly supportive ecosystem for a new business (i.e. startup).  
A startup is a natural and fast step to take in order to address a market need/sector, and with a proper business 
development, it can become a new SME to strengthen the EU industry, as a ultimate and very successful target. 
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6.2.2 Research Institutes and Universities: NCSRD, i2CAT, CREATE-NET, UPC, UPV/EHU 

6.2.2.1 NCSRD 
NCSRD (National Centre for Scientific Research ‘Demokritos”), as a public research organization, is mainly 
focused on the exploitation of scientific results of the project enhancing the reputation of the research group in 
publications in international scientific journals, conferences and workshops. Furthermore, NCSRD will make use 
of the 5G ESSENCE results in its research activities and in introducing new topics for Ph.D. theses and 
dissertations for new graduate students interested to deepen the knowledge on the main issues addressed by 
the project.  
 
In addition, NCSRD hosts the Technological Park of "Lefkipos" - in which several private companies in the field 
of IT and Telecommunications are established. 5G ESSENCE’s results will be exploited in order to establish 
mutually beneficial collaborations with those companies and transfer obtained knowledge. Market exploitation 
of possible value-added outcomes and foreground knowledge will be considered. It is within the NCSRD’s 
exploitation plans to promote the creation of new ventures with industries and create new innovative start-
ups. 

 

6.2.2.2 i2CAT 
Fundació i2CAT, Internet i Innovació Digital a Catalunya (i2CAT) is a non-profit technology center that promotes 
R&D and Innovation activities in the field of Information and Communication Technologies and the Future 
Internet (FI). The strategic objectives of i2CAT are: (i) to integrate research, development and innovation; (ii) to 
foster co-creation using the Quadruple Helix model

10
; (iii) to develop activities within hybrid international and 

regional framework; and (iv) to create networking and multimedia infrastructures and advanced experimental 
platforms. In that sense, the activities carried out in 5G ESSENCE will be key in order to improve the position of 
i2CAT as a strategic partner driving the deployment of 5G in two main areas: wireless RAN management and 
SDN/NFV tool enhancement.  
 
Following the RAN architecture promoted by the 5G ESSENCE context, several components have been 
developed in order to enhance the functionalities of our cSD-RAN Controller and our Wi-Fi CESCs. Most 
remarkably, we have implemented a framework capable of seamlessly managing the mobility of the clients 
among the Wi-Fi CESCs of a particular tenant, enabling the application of cRRM and network slicing policies. 
Also, we have integrated our wireless RAN solution in the telemetry system proposed in the 5G ESSENCE, 
developing a RAN monitoring architecture and a specific exporter for our Wi-Fi CESCs based on Prometheus. 
Both developments are key for our RAN solution that is being used in several 5G-PPP projects and is identified 
as an asset for the organization as it is very aligned with the requirements and goals of 5GBarcelona initiative 
which is led by i2CAT. Thus, they will leverage the participation of i2CAT in future projects and the technological 
transfer to potential commercial partners. Moreover, under the umbrella of UC3, we have designed a solution 
to enhance the QoE of DASH-based video streaming in IFEC scenarios with Wi-Fi connectivity, whose eligibility 
for patent protection is currently being analyzed. 
 
On the orchestration front, we followed the Oracle proposal  [182] (multi-level orchestration and automation 
capacity) for grading VNFs to assess the Technology Readiness Level (TRL) of 5G ESSENCE NFVO. In this 
definition, TRL levels are as follows:   
 

 Level 1: Basic virtualization support: it represents the most basic virtualization capability, i.e. being 
able to have VNF(s) over the major hypervisor solutions (e.g.: KVM, VMWare, etc.). Here there is no 
VNF chaining is envisioned. The idea is only to be able to have standalone VNFs. 
 

 Level 2: Basic automation deployment, i.e. on-boarding VNF(s) via templates (e.g.: Heat, Tosca, etc.). It 
implicates for partial automated deployment (manual procedures may be needed). 
 

                                                 
10

  For informative details see, for example: https://blog.innocentive.com/quadruple-helix-model-of-open-innovation  

https://blog.innocentive.com/quadruple-helix-model-of-open-innovation
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 Level 3: Advanced automated deployment, that is on-boarding with metadata/scripts for 
bootstrapping VNF automatically ready for service configuration. 
 

 Level 4: Basic service orchestration, that is VNFs fully operational and configured for service (chain of 
VNFs). It implicates for scale in/out support as well as for programmatically exposed KPIs. 
 

 Level 5: Full service orchestration and lifecycle management support, that is VNF test certification. 
Automated upgrade. It implicates for automatic scale as well as for healing/maintenance support. 

 
Based on this definition, the 5G ESSENCE can be placed as TRL 4-5. In this sense, the 5G ESSENCE NFVO is able 
to fully operate and configure service, scale in/out and perform KPI programmability. In addition, thanks to its 
feedback loop mechanism, the 5G ESSENCE NFVO is able to monitor the status of services / infrastructure and 
automatically take actions to mitigate shortages on service delivery.   
 

6.2.2.3 FBK 
Fondazione Bruno Kessler (FBK) pursues innovation among its main objectives with a strong focus on edge 
computing and artificial intelligence. To this aim, FBK will use the valuable features developed within the 5G 
ESSENCE project to further advance their vision in terms of observable artificial intelligence for network 
management and to foster existing collaborations with industrial partners as well as to create new business 
opportunities. The 5G ESSENCE project will be one of the main drivers of FBK’s future exploitation plans 
especially looking toward the Horizon Europe framework Programme and the NGI initiative

11
. 

 
FBK will use the 5G ESSENCE results for creating potential commercial spin-offs, establish new academic links, 
supporting new projects and pursue knowledge dissemination. FBK has previously established five spin-offs 
from its involvement in FP7 research projects with encouragement and support from local public bodies. 
Moreover, FBK is an official EIT Digital initiative member

12
 and it is the host of the Italian EIT Node and together 

with key stakeholders, it will identify exploitation opportunities on the 5G ESSENCE developed concepts and 
technologies. 
 

6.2.2.4 UPC 
UPC (Universitat Politecnica de Catalunya) is a public institution dedicated to higher education and research 
including telecommunication engineering. As a result, UPC is forward-looking and seeks to teach high quality 
technical courses that are responsive to the training needs and requirements of traditional, evolving and newly-
developing production sectors. The participation of UPC in the 5G ESSENCE framework is carried out by the 
Mobile Communications Research Group, which has been developing research and consultancy activities in the 
area of mobile and wireless communications for both public and private sectors for the last 20 years.  
 
In this respect, the group intends to exploit the contributions in the project towards strengthening its ability to 
pursue research, development and teaching activities both for its own benefit and for the benefit of its country 
and the EU in general. Specifically, and based on the initial plan identified in deliverable D8.1 [183] , the 
following activities are being carried out to exploit the outcomes of the project: 
 

 Update of courses in UPC official master degrees: Currently UPC is conducting upgrades in some 
subjects of the “Master in Telecommunications Engineering” and the “Master in Advanced 
Telecommunication Technologies” that are related with the activities performed in the 5G ESSENCE 
context. In particular, the description of the 5G system architecture and the 5G New Radio system 
have been introduced in the subject “5G Mobile Communications Systems”, while the aspects dealing 
with radio network management, radio resource management, telemetry and data analytics for the 
Next Generation Radio Access Network are being introduced in the subject “Artificial Intelligence 
enabled 5G Radio Networks”. 

                                                 
11

  For more details also see: https://www.ngi.eu/  
12

  See: https://www.eitdigital.eu/about-us/partners/  

https://www.ngi.eu/
https://www.eitdigital.eu/about-us/partners/
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 Training activities: The UPC leads the training activities in the 5G Barcelona initiative 
(https://5gbarcelona.org/) and in this context contributes to the preparation and teaching of different 
courses in the area of 5G, where the know-how acquired from the activities carried out in the 5G 
ESSENCE project is being exploited.  
 

 Doctoral activities: 4 Ph.D. theses are currently in progress in the group in closely related topics to 5G 
ESSENCE. 
 

UPC intends to exploit the methodologies and know-how acquired in the activities related to RAN data 
analytics, developing tools able to smartly process the measurements from the radio network and use them for 
enhancing the network management procedures. This will be used, on the one hand, to continue the research 
activities initiated in the project and, on the other hand, to explore possible partnerships with relevant 
stakeholders that may be interested on the commercial exploitation of these outcomes. 
 

6.2.2.5 UPV/EHU 
The University of the Basque Country (UPV/EHU) is a teaching and research institution, whose NQaS 
(Networking, Quality and Security) research group, has more than 15 years of experience in mobile networking 
and security R&D projects. EHU is committed to the development of an innovation culture based on the 
generation of knowledge. Following the exploitation plans that were identified in previous deliverables ( [1] [17] 
[183]), the main objective of EHU is the alignment of its MCPTT service with 5G and NFV frameworks. The 
results of the 5G ESSENCE allow EHU to improve our portfolio in the area of public safety mission critical 
communications by exploring the benefits of the NFV paradigm and the features of 5g technologies. 
 
To that aim, EHU will use the valuable features of the 5G ESSENCE findings to enhance its knowledge base and 
competencies particularly on the field of network virtualization and orchestration of services. This will reinforce 
the capabilities of testing facilities for multi-domain simulations and empirical studies, as well as strengthen its 
know-how on 5G technologies as the support for mission critical communications. 
 
Likewise, the obtained R&D outcomes will be used to enhance the reputation of the research group in 
publications in international scientific journals, conferences and workshops. This type of events is the perfect 
forum for the exchange of knowledge, including the experience extracted from the 5G ESSENCE framework. 
EHU is a regular attendant of the Critical Communication Series events (Critical Communications World, Critical 
Communications Middle East and North Africa, Critical Communications Europe), the Consumer Electronics 
Show, Mobile World Congress, International Wireless Communications Expo and Public Safety Broadband 
Stakeholder Meeting. 
 
All these activities are also aimed to connect with similar initiatives in the research community as a basis for 
establishing new academic links in the area of 5G technologies and pursue knowledge dissemination 
Its exploitation plan also includes the update of the current teaching programs, mainly in the study programs of 
Telecommunications Engineering and the Master in Telecommunications Engineering, but also in certain 
subjects of Computer Science Engineering. Its doctoral activities also benefit from the participation in the 
project, since we have 3PhD thesis in progress closely related to the topics developed in the 5G ESSENCE 
context. 
 

6.2.2.6 Guidelines for research institute and university’s exploitation plan 
Reasonably, the exploitation plans of Research Institutes and Universities differs from those of industrial 
(including network operators) entities. But, more and more the Research Centres and Universities are looking at 
and facing with the industry and market challenges. Though, this certainly arises from the pressing need of 
acquiring additional sources of funding (other than public ones), also and more importantly, it is from the need 
to keep up to date and improve the education and related activities they carry out, to better form they students 
and ultimately to achieve the highest impact in a broad sense. Therefore, the exploitation activities and in 
general guidelines reported in this section cover both education and innovation domains, i.e. technical and 
more market-oriented ones. Again, the guidelines can be considered valid for research centres and universities 
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external to the project consortium, which have participated and contributed with experimentation to research 
and innovation projects in cutting-edge technologies (i.e. 5G related). 
 
For the sake of readability, as several of such activities and guidelines have been already included and explained 
(also in rationale and desired impact) in the previous sections about the other categories of partners, an 
extensive list has been compiled and directly presented as follows:  

 To update the provided education courses for under-graduated, PhD and master students (this 
encompasses also a better identification and development of research topics as subjects of thesis, 
dissertations, etc.). 
 

 To augment the capability of making publications. 
 

 To enlarge academic links worldwide. 
 

 To build or enhance a technology park, competence centre or innovation hub (very useful for all such 
activities as education, research, innovation and business).  
 

 To realize networking and multimedia infrastructures and platforms also at an international level.  
 

 To enlarge the knowledge and adoption of, as well as to more contribute to open standards, platforms, 
interfaces and solutions, possibly participating to open-source projects and communities (as expected 
to be more and more profitable in several of the listed exploitation activities).  
 

 To better address the research, development and integration in both the Communication Technology 
(CT) and the Information Technology (IT), in order to really get the ICT as a whole, hence have it fully 
exploited (actually, the revolutionary concept of 5G is right on the first integration of CT and IT worlds 
to achieve full potentials).  
 

 To more and better contribute to international initiatives (e.g.: Barcellona initiative, NGI, EIT Digital, 
5G-PPP), for which a research centre or university can play a relevant and well-internationally 
recognized role (e.g. a node of EIT Digital in a given Country, a distinguishing member/contributor). 
 

 To produce more in number and of higher impact IPRs. 
 

 To enlarge and improve the quality of training courses for post-graduated students or workers, first 
embracing or further developing their expertise in 5G technologies. In general, consultancy to both the 
private and public sectors is in scope. 
 

 To boost the collaborations with the industry, and create new business opportunities. 
 

 To promote the creation of new ventures with industries and innovative (i.e. successful) startups.  

  

 Overall, to empower the international position and visibility of the research centre or university (by 
improved publications in number and quality, well-recognized better student formation,  increased 
participation and contribution to projects and initiatives, more relevant business activities). 
 

 To better carry out the commitment of developing and spread the culture of innovation in a digital 
world.  

 
Of course, the reported exploitation activities and guidelines start and are initially more related to the 
outcomes of 5G ESSENCE project. But, the acquired expertise can be then extended progressively to all the 5G 
technologies and applications (in all the market sectors, not only entertainment and public safety, as for the 
project use-cases), leveraging the step-by-step achieved competences and skills (other than developed physical 
facilities, as technology park, testbeds, etc.). 
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6.2.3 End-users/representatives of vertical industries: MoE, BAPCO 

6.2.3.1 MoE 
Municipality of Egaleo (MoE) through the participation to the 5G ESSENCE project had the opportunity to offer 
to Egaleo citizens the 5G experience significantly before its market release. The advances that took place at 
Egaleo stadium will be further exploited for the development of novel services for the citizens.  
In fact, MoE will try to exploit the capabilities that will be made available during and after the end of this 
project in order to drive development of community impacting applications and services. This will be working 
closely with the local community and companies. 
 
Furthermore, MoE is challenged to implement a smart city strategy through the experience of 5G. MoE wants 
to implement smart city applications to streamline its municipal operations by providing information data and 
improving services for citizen of Egaleo. MoE also aims to implement smart cities applications to help with a 
range of issues and operational challenges. These may include such smart cities applications like environmental 
monitoring, security video cameras, location-based services, traffic monitoring and flow improvement, 
municipal communications with citizens, digital advertising, and many other applications not yet invented. All of 
these can be part of creating the future of new era for Egaleo city. 
 

6.2.3.2 BAPCO 
As an end-user member association, B-APCO Ltd. (BAPCO) is not in a position to exploit the technology 
proposed by the project directly; nor is there a relevant commercial product to be promoted. BAPCO is within 
the UK emergency services field and with associate links to APCO Australasia, Canada and the USA, BAPCO will 
further the findings and development of 5G technology by promoting its application within the “blue light” 
services and (through its event programmes), by providing a platform for others to do likewise.  
In this way, the end-user community will have the opportunity to influence technological developments, 
standards and the adoption of best practice. 
 

6.2.3.3 Guidelines for end-user’s exploitation plan 
The exploitation activities and guidelines concerning the end-users category depends also on the specific kind 
of end-users considered. Indeed, the end-users can be the final users of a service, as the people attending a 
sport event, but also the end-provider of a service, as the owner of a stadium that offers an enhanced watching 
experience to the attendees, as well as an organization that has the aim of promoting within the community 
best practises or a given service, as a (standard) solution for emergency events. 
 
Actually, all of such kinds of end-users can take advantage and benefits on a multi-dimensional prospective by 
the participation and experimentation in a 5G project, as 5G ESSENCE. Specifically, in 5G ESSENCE all the 
categories are directly or indirectly (i.e. people attending a football match at the stadium) involved. Therefore, 
general guidelines for an extensive exploitation plan of the end-users category about 5G project can be figured 
out. 
 
Firstly, there is the chance of offering a given service to a pool of end-users, before it is commonly available on 
the market. This is important both to better evaluate it and to start improving it as needed, before an actual 
public provisioning. Often, the set of needs or requirements for a service cannot be fully identified beforehand, 
without having a first prototype of it to test and validate. 
 
Secondly, project achievements can be leveraged to realize (progressively) a multitude of new services, which 
can also be offered to drive the proper development of a community of end-users. Noticeably, this decisively 
applies to the path towards a smart city, creating new services or improving the existing ones (also streamlining 
Municipalities/Local Government operations) with the final goal of improving the quality of life for the citizen 
(including the quality of the environment) in a cost-effective way. A special case is related to mission critical 
applications for Public Safety, there are dedicated Organization that can foster the adoption of given 
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technologies, best-practices and solutions. Those can exploit the results of project as 5G ESSENCE to provide 
guidelines to the National, International or World-Wide communities. 
 
In the end, all kinds of end-users can exploit the outcomes of a 5G project on short-, mid- or long-terms, 
therefore should be either directly or indirectly concerned with it. This demonstrates again as the business 
models and ecosystem expected with 5G systems are much richer than with the previous generations of mobile 
networks.   
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6.3  5G ESSENCE Exploitation plan: final remarks 
 
In the end, the tangible and untangible project results can be exploited from both technical and business 
prospective along multiple-dimensions taking into account the different partners characteristics. The 
understanding and move towards the new 5G technologies and ecosystems have been boosted to cover 
different verticals, as applications of IoT (e.g.: e-health, smart cities, smart factory) and of the several facets 
of the entertainment market. Those verticals and many others are still very promising to build winning 
business models for example for the Network Operators.  For large industries the variety of interests and 
impacts about experimentation activities on 5G is slightly different from the ones in the previous categories 
of business, though the superposition is really relevant. From a more market-oriented point of view, an 
improved understanding of 5G potentialities and opportunities allows for the identification and addressing of 
formerly unsatisfied as well new market needs. Those can be the motivation for the creation of new legal 
entities and for the SMEs involved in the project. During the project lifetime there was the possibility for all 
the involved partners to identify and possibly build the properly supportive ecosystem for a new business. 
 
On the other hand, for the Research Centres and the Universities the acquired expertise can be then extended 
progressively to all the 5G technologies and applications (in all the market sectors, not only entertainment and 
public safety, as for the project use-cases), leveraging the step-by-step achieved competences and skills (other 
than developed physical facilities, as technology park, testbeds, etc.). 
Besides, all kinds of end-users can exploit the outcomes of a 5G project on short-, mid- or long-terms, therefore 
should be either directly or indirectly concerned with it.  
 
The clear alignment is on the need to identify and develop the new organization models, procedures and 
processes to achieve the agility and efficiency required by the today’s market, recognizing how the new 
technologies, as 5G in a broad sense are the means to develop the capability to remain competitive in the 
market, starting from re-considering how each company operates. Therefore, 5G ESSENCE offers the basis to 
develop the capabilities to build winning business models. 
 
The consortium partners will work after the end of the project, starting from the tangible and untangible 
results, which was identified in  [1], to identify which results can be exploited immediately and which other 
should be delayed because of the immaturity of the standard, regulations or implementations. The outcome of 
this work will look like the following table (Table 38), in which the project exploitable results and their type are 
listed together with the initial estimation of the time to market. 
 

# Project exploitable result Result type Time to market 
(months after end of 

project) 
 

1 Value Proposition:  
5G connectivity with KPIs 
specification, monitoring and 
guarantee 

know-how/competences/best-
practises/lessons-learned, functional 
and performance evaluations, 
deliverables and reports, hw+sw 
prototypes developed or 
configuration only  

At least after 12 
Month 

2 Value proposition: 
CESC infrastructure (with CSD-
RAN Controller) to build/offer 
B-To-B or B-To-C services  

know-how/competences/best-
practises/lessons-learned, 
deliverables and reports, HW+sw 
prototypes developed+configuration  

At least after 24 
Month 

3 Value proposition: 
Network slicing (with flexibility 
and fast deployment) 

know-how/competences/best-
practises/lessons-learned, 
deliverables and reports, sw 
configuration  
 

At least after 12 
Month 

4 Value proposition: 
Multi-access) Mobile Edge 
computing  

know-how/competences/best-
practises/lessons-learned, functional 
and performance evaluations, , 

At least after 12 
Month 
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deliverables and reports, hw+sw 
installation, configuration, operation 
and maintenance (management) 

5 Value proposition:  
VNFM and (multi-tier) NFVO 
with possible catalogue of 
network functions and services 
basically available (e.g. for 
video entertainment, public 
safety, smart city services also 
on the flights) 

deliverables and reports, sw 
development, deployment, 
installation and chaining 

At least after 12 
Month 

 
Table 38: Example of project exploitable results analysis outcome. 
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8 Annexes 

8.1 Annex 1: Deep Dive into the tools used to Analyze each use case 

8.1.1 Market environment and industry analysis 

8.1.1.1 Porter’s 5 forces of Competition Framework 

 
The most widely used framework for analyzing competition within industries was developed by Michael Porter 
of Harvard Business School. Porter’s five forces of competition  [11] framework views the profitability of an 
industry (as indicated by its rate of return on capital relative to its cost of capital) as determined by five sources 
of competitive pressure. These five forces of competition include three sources of “horizontal” competition: 
competition from substitutes, competition from entrants, and competition from established rivals; and two 
sources of “vertical” competition: the power of suppliers and the power of buyers (Figure 42). The strength of 
each of these competitive forces is determined by a number of key structural variables, as shown in Figure 43. 
 

 
 

Figure 42: Porter's 5 forces of competition framework. 
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Figure 43: Structural determinants of the five forces of competition. 
  
More information over the 5 Forces of porter model can be found on Annex 2. 
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8.1.1.2 PESTLE analysis 
 
The business environment of the firm consists of all the external influences that impact its decisions and its 
performance. Given the vast number of external influences, how can managers hope to monitor, let alone 
analyze, environmental conditions? The starting point is some kind of system or framework for organizing 
information. Environmental influences can be classified by source, for example, into Political, Economic, Social, 
Technological, Legal and Environmental factors—what is known as PESTLE analysis (Figure 44).  
 
PESTLE analysis [11] and similar approaches to macro-level environmental scanning can be useful in keeping a 
firm alert to what is happening in the world.  
 
Understanding the definition of each letter/section of the PESTLE acronym is of the greatest importance in 
order to proceed with our analysis. 
 

 
Figure 44: PESTLE Source: https://bit.ly/2lQnegu  

 
 
Political factors 
These factors determine the extent to which a government may influence the economy or a certain industry. 
For example, a government may impose a new tax or duty due to which entire revenue generating structures of 
organizations might change. Political factors include tax policies, Fiscal policy, trade tariffs, etc., that a 
government may levy around the fiscal year and it may affect the business environment (economic 
environment) to a great extent. 
 
Economic factors 
These factors are determinants of an economy’s performance that directly impacts a company and have 
resonating long term effects. For example, a rise in the inflation rate of any economy would affect the way 
companies’ price their products and services. Adding to that, it would affect the purchasing power of a 
consumer and change demand/supply models for that economy. Economic factors include inflation rate, 

https://bit.ly/2lQnegu
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interest rates, foreign exchange rates, economic growth patterns etc. It also accounts for the FDI (foreign direct 
investment) depending on certain specific industries who’re undergoing this analysis. 
 
Social factors 
These factors scrutinize the social environment of the market, and gauge determinants like cultural trends, 
demographics, population analytics etc. An example for this can be buying trends for Western countries like the 
US where there is high demand during the Holiday season. 
 
Technological factors 
These factors pertain to innovations in technology that may affect the operations of the industry and the 
market favourably or unfavourably. This refers to automation, research and development and the amount of 
technological awareness that a market possesses. 
 
Legal factors 
These factors have both external and internal sides. There are certain laws that affect the business environment 
in a certain country while there are certain policies that companies maintain for themselves. Legal 
analysis takes into account both of these angles and then charts out the strategies in light of these legislations. 
For example, consumer laws, safety standards, labour laws, etc. 
 
Environmental factors 
These factors include all those that influence or are determined by the surrounding environment. This aspect of 
the PESTLE is crucial for certain industries particularly for example tourism, farming, agriculture, etc. Factors of 
a business environmental analysis include but are not limited to climate, weather, geographical location, global 
changes in climate, environmental offsets, etc. 
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8.1.2 Value creation and casual ambiguity analysis 

8.1.2.1 ERRC grid 
 
Kim and Mauborgne argue that the best value creating opportunities for business lie not in existing industries 
following conventional approaches to competing (what they refer to as “red oceans”) but seeking uncontested 
market space.  
These “blue oceans” may be entirely new industries created by technological innovation but are more likely to 
be the creation of new market space within existing industries using existing technologies. 
 
This may involve: 
 

 New customer segments for existing products. 
 

 Reconceptualization of existing products. 
 

 Novel recombination of product attributes and reconfigurations of established value chains that establish 
new positions of competitive advantage. 

 
 
The ERRC grid (Figure 45) is a competitive framework for developing blue ocean strategies. The Eliminate-
Reduce-Raise-Create (ERRC) Grid developed by W. Chan Kim and Renée Mauborgne is a simple matrix like tool 
that drives companies to focus simultaneously on eliminating and reducing, as well as raising and creating while 
unlocking a new blue ocean strategy  [11] [12]. This involves four types of choice: 

 

 Eliminate: Which factors that the industry has long competed on should be eliminated? 
 

 Raise: What factors should be raised well above the industry’s standard? 
 

 Reduce: Which factors should be reduced well below the industry’s standard? 
 

 Create: What factors that the industry has never considered applying should be created? 
 
 
This analytic tool complements the Four Actions Framework. It pushes companies not only to ask the questions 
posed in the Four Actions Framework but also to act on all four to create a new value curve (or strategic 
profile), which is essential to unlocking a new blue ocean. The grid gives companies four immediate benefits: 

 

 It pushes them to simultaneously pursue differentiation and low cost to break the value-cost trade off. 
 

 It immediately flags companies that are focused only on raising and creating, thereby lifting the cost 
structure and often over-engineering products and services – a common plight for many companies. 
 

 It is easily understood by managers at any level, creating a high degree of engagement in its 
application. 
 

 Because completing the grid is a challenging task, it drives companies to thoroughly scrutinize every 
factor the industry competes on, helping them discover the range of implicit assumptions they 
unconsciously make in competing. 
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Figure 45: ERRC grid. 
 
In this document we are analysing each use case using the ERRC grid to define whether each potential business 
plan is eligible for developing a blue ocean strategy or not. 
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8.1.2.2  Business Model Canvas 
 
The Business Model Canvas (Figure 46) is a one-page overview that enables structured conversations around 
management and strategy by laying out the crucial activities and challenges involved with your initiative and 
how they relate to each other  [184]. This visual format, first introduced by Osterwalder and Pigneur, is useful 
for both existing and new organizations and businesses.  
 
Existing programs can develop new initiatives and identify opportunities while becoming more efficient by 
illustrating potential trade-offs and aligning activities. New programs can use it to plan and work out how to 
make their offering real. 
 
The individual elements prompt thoughts within the separate activities or resources, while the capability to 
have the complete overview encourages fresh perspectives and ideas about how those pieces fit together. This 
structure also helps to keep group discussions more focused and bring everyone onto the same page. 
 
The elements that provide a holistic view of a business’ key drivers are the following: 

 

 Key Partners 
 

 Key Activities 
 

 Key Resources 
 

 Value Propositions 
 

 Customer Relationships 
 

 Channels 
 

 Customer Segments 
 

 Cost Structure 
 

 Revenue Streams 
 

Further information over the elements of the business model canvas can be found on Annex 2.  
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Figure 46: Business Model Canvas [source: https://bit.ly/32FgWQM] 
 

  

https://bit.ly/32FgWQM
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8.1.2.3 Activity Map 

 
“Competitive strategy is about being different. It means deliberately choosing a different set of activities to 
deliver a unique mix of value.” [185] [13]. 
Activity-system maps, show how a company’s strategic position is contained in a set of tailored activities 
designed to deliver it. In companies with a clear strategic position, a number of higher-order strategic themes 
can be identified and implemented through clusters of tightly linked activities. 
 
Activity-system maps can be useful for examining and strengthening strategic fit.  A set of basic questions 
should guide the process.  
 
First, is each activity consistent with the overall positioning – the varieties produced, the needs served, and the 
type of customers accessed? Ask those responsible for each activity to identify how other activities within the 
company improve or detract from their performance.  
 
Second, are there ways to strengthen how activities and groups of activities reinforce one another?  
Finally, could changes in one activity eliminate the need to perform others? 
 
An activity map is a diagnostic tool to identify your organisations competitive advantage. It connects your 
organisation’s value proposition to the activities of your organisation that enable you to deliver this value 
proposition better than any competitors. 
 
An activity map can be used to: 

 

 Make incremental decisions about whether a new idea or opportunity fits the strategy. If the new 
opportunity does not undermine any other aspect of the activity  
 

 Communicate how every function and policy contributes to the organisation strategy; it can also be 
used to cascade KPIs down the organisation. 
 

 Identify activities that undermine any part of the activity map.  
 

 Make decisions about the boundary of the organisation. It is a strategic risk to outsource anything on 
your activity map since this is the core of your competitive advantage. Anything not on this map is 
context and can be outsourced and managed for cost effectiveness. 
 

 To make organisation decisions for new ventures or acquisitions. If the activity maps of the businesses 
are very different, combing them in the same organisation will create trade-offs, and they are better 
off separate, even if this increases the cost base. 
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8.2.1 Investment evaluation 

8.2.1.1 Technoeconomic analysis 

 
In the technoeconomic analysis part we will be establishing the basis of evaluating an investment in the 5G 
ESSENCE scope for each use case related product. This section will provide estimations over the number of 
sales, costs, free cash flows, net present value, payback period and internal rate of return. 
 

8.2.1.1.1 Sales forecast 
 

Marketing Research 
The American Marketing Association defines marketing research as “the function that links the consumer, 
customer, and public to the marketer through information—information used to identify and define marketing 
opportunities and problems; generate, refine, and evaluate marketing actions; monitor marketing 
performance; and improve understanding of marketing as a process. Marketing research specifies the 
information required to address these issues, designs the method for collecting information, manages and 
implements the data collection process, analyzes the results, and communicates the findings and their 
implications. 
 
 
Research Plan 
To design a research plan, marketing managers need to make decisions about the data sources, research 
approaches, research instruments, sampling plan, and contact methods. 
 
 
Data Sources: The researcher can gather secondary data, primary data, or both. Secondary data are data that 
were collected for another purpose and already exist somewhere. Primary data are data freshly gathered for a 
specific purpose or project. Researchers usually start by examining secondary data. If the needed data don’t 
exist or are dated, inaccurate, incomplete, or unreliable, the researcher will need to collect primary data. 
 
 
Research Approaches: Marketers collect primary data in five main ways: through observation, focus groups, 
surveys, behavioral data, and experiments. 

 

 Observational research. Researchers can gather fresh data by observing unobtrusively as customers shop 
or consume products or by holding informal interview sessions at a café or bar. Ethnographic research uses 
concepts and tools from anthropology and other social science disciplines to provide deep cultural 
understanding of how people live and work.  
 

 Focus group research. A focus group is a gathering of 6 to 10 people selected for demographic, 
psychographic, or other considerations and convened to discuss various topics at length, with a 
professional moderator, for a small payment. 
 

 Survey research. Companies undertake surveys to assess people’s knowledge, beliefs, preferences, and 
satisfaction and to measure these magnitudes in the general population.  
 

 Behavioral data. Customers leave traces of their purchasing behavior in store scanning data, catalog 
purchases, and customer databases. Actual purchases reflect consumers’ preferences and often are more 
reliable than statements they offer to market researchers. 
 

 Experimental research. The most scientifically valid research is experimental research, designed to capture 
cause-and-effect relationships by eliminating competing explanations of the findings.  
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Research Instruments Marketing researchers use three main research instruments in collecting primary data: 
questionnaires, qualitative measures, and technological devices. A questionnaire consists of a set of questions 
presented to respondents. Because of its flexibility, it is by far the most common instrument used to collect 
primary data. The form, wording, and sequence of the questions can all influence the responses, so testing and 
de-bugging are necessary. Closed-end questions specify all the possible answers, and the responses are easier 
to interpret and tabulate. Open-end questions allow respondents to answer in their own words. They are 
especially useful in exploratory research, where the researcher is looking for insight into how people think. 
Some marketers prefer qualitative methods for gauging consumer opinion because they feel consumers’ 
actions don’t always match their answers to survey questions. Qualitative research techniques are relatively 
indirect and unstructured measurement approaches, limited only by the marketing researcher’s creativity, that 
permit a range of responses. They can be an especially useful first step in exploring consumers’ perceptions 
because respondents may be less guarded and reveal more about themselves in the process. Technological 
devices are also used for marketing research.  
 
 
Sampling Plan After choosing the research approach and instruments, the marketing researcher must design a 
sampling plan. This calls for three decisions: 
 

1) Sampling unit: Whom should we survey? 
 

2) Sample size: How many people should we survey? Large samples give more reliable results, but it’s not 
necessary to sample the entire target population to achieve reliable results. Samples of less than 1 
percent of a population can often provide good reliability with a credible sampling procedure.  
 

3) Sampling procedure: How should we choose the respondents? Probability sampling allows marketers to 
calculate confidence limits for sampling error and makes the sample more representative. 

 
 
Contact Methods Now the marketing researcher must decide how to contact the subjects: by mail, by 
telephone, in person, or online. 
 
 
Collect the Data 
The data collection phase of marketing research is generally the most expensive and error-prone. Some 
respondents will be away from home, offline, or otherwise inaccessible; they must be contacted again or 
replaced. Others will refuse to cooperate or will give biased or dishonest answers. 
 
 
Analyze the Information 
The next step in the process is to extract findings by tabulating the data and developing summary measures. 
The researchers now compute averages and measures of dispersion for the major variables and apply some 
advanced statistical techniques and decision models to try to discover additional findings. They may test 
different hypotheses and theories, applying sensitivity analysis to test assumptions and the strength of the 
conclusions. 
 
 
Present the Findings 
Researchers are increasingly asked to play a proactive, consulting role in translating data and information into 
insights and recommendations. They are also considering ways to make the findings understandable and 
compelling.  
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8.2.1.1.2 Cost estimation 

 
Capital expenditures (CAPEX) and operating expenses (OPEX) represent two categories of business expenses. 
However, there are distinct differences between the two and their respective tax treatments.  
Capital expenditures are for major purchases that will be used in the future. The life of these purchases 
extends beyond the current accounting period in which they were purchased. Because these costs can only be 
recovered over time through depreciation, companies ordinarily budget for CAPEX purchases separately from 
preparing an operational budget. They tend to also include disinvestment for CAPEX reduction.  
 
Operating expenses represent the other day-to-day expenses necessary to keep the business running. These 
are short-term costs and are used up in the same accounting period in which they were purchased. 
We will be performing an estimation on CAPEX and OPEX on every use case related section to assess the total 
costs for deploying that service for a potential customer. 
 
 
FCF estimation 
 
The cash flows used to measure total business value are the free cash flows. These are the cash flows 
generated that are available to ordinary shareholders and long-term lenders. In other words, they are 
equivalent to the net cash flows from operations after deducting tax paid and cash for additional investment. 
the key variables in determining free cash flows as being: 

 

 Sales 
 

 operating profit margin 
 

 cash tax rate 
 

 additional investment in working capital 
 

 additional investment in non-current assets (NCA). 
 
 
The five variables identified are value drivers of the business that reflect key business decisions. These 
decisions convert into free cash flows and finally into total business value. To determine total business value, 
we measure the free cash flows over time and discount them by the cost of capital. The free cash flows should 
be measured over the life of the business. However, this is usually a difficult task. To overcome the problem, it 
is helpful to divide the future cash flows into two elements: 

 

 Cash flows over the planning horizon and which may be forecast with a reasonable level of reliability 
 

 cash flows occurring beyond the planning horizon, which will be represented by a terminal value. 
 
It is a good idea to make the planning horizon as long as possible. This is because the discounting process 
ensures that values beyond the planning horizon are given little weight. As can be imagined, cash flows in the 
distant future can be extremely difficult to forecast and so the less weight given to them, the better. 
To estimate FCF we must first estimate EBIT (Earnings before interest and taxes) using the following formula: 
 
EBIT = Revenues (Sales) – OPEX - A&D (amortization and depreciation)   
 
A&D = (Cost of the Asset-Salvage Value)/Useful life of the Asset 
(A&D estimation will follow a straight-line method according to the IFRS accounting system) 
 
Cost of the asset = Purchase price of the asset 
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Salvage value = The value of the asset at the end of its useful life 
 
Useful life of the asset = The number of periods the asset is expected to be used 
 
 
After estimating EBIT we will estimate the Free Cash Flows using the following formula: 
 
FCF = EBIT x (1-tax) + D&A – Working capital – CAPEX 
Working capital = Current Assets – Current Liabilities (Not applicable in our analysis) 
WACC = cost of equity x (equity)/(equity+debt) + cost of debt x (1-tax) x (debt)/(equity+debt) 
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8.2.1.1.3 NPV, Payback period, IRR estimation 

 
Net Present Value (NPV) is the value of all future cash flows (positive and negative) over the entire life of an 
investment discounted to the present. NPV analysis is a form of intrinsic valuation and is used extensively 
across finance and accounting for determining the value of a business, investment security, capital project, new 
venture, cost reduction program, and anything that involves cash flow [16]. We will be using Free Cash Flows in 
our calculations. The formula for calculating NPV is the following: 

𝑁𝑃𝑉 =∑
𝑅𝑡

(1 + 𝑖)𝑡

𝑛

𝑛=1

 

Rt= Free Cash Flows 
i= discount rate  
t= Number of timer periods 
 
Payback period is the amount of time required to recover the cost of investment (break-even).  
To estimate the Payback period we need to estimate the Net cash flows. 
Net Cash flows = Cash flow from Operations + Cash flow from Financing Activities + Cash flow from Investment 
Activities. 
 
Operating activities. This is cash both generated and used by the basic operations of a business, such as cash 
receipts from customers and expenditures for cost of goods sold and administrative expenses. 
Operating cash flow = Net income + Non Cash Expenses (Depreciation + Amortization) – Increase in Working 
capital 
 
Net income = Total revenues – total expenses (including tax expense) 
 
Financing activities. This is cash received through a debt agreement, or cash issued to pay off a debt, 
repurchase company shares, or pay out a dividend. Cash flows from this source will be 0 on our analysis. 
 
Investment activities. This can be cash received from a gain on an investment, or cash issued to buy an 
investment instrument or purchase fixed assets. CAPEX costs will be the main outflow of Cash on this category 
on our analysis. 
 
 
The internal rate of return (IRR) is a metric used in capital budgeting to estimate the profitability of potential 
investments. The internal rate of return is a discount rate that makes the net present value (NPV) of all cash 
flows from a particular project equal to zero. IRR calculations rely on the same formula as NPV does by 
replacing the discount rate with IRR and setting NPV value to 0. Excel functions assist towards calculating this 
value easier. 
 
  



Embedded Network Services for 5G Experiences (5G ESSENCE)    

Grant Agreement No.761592  30.11.2019 

 

Deliverable D8.6 (“Market analysis, roadmapping and business modelling report”) 190/197 

 

8.2.1.2 Sensitivity analysis 

 
Sensitivity Analysis is a tool used in financial modelling to analyse how the different values of a set of 
independent variables affect a specific dependent variable under certain specific conditions. In general, 
Sensitivity Analysis is used in a wide range of fields, ranging from biology and geography to economics and 
engineering. It is especially useful in the study and analysis of a “Black Box Processes” where the output is an 
opaque function of several inputs. An opaque function or process is one which for some reason can’t be studied 
and analysed. For example, climate models in geography are usually very complex. As a result, the exact 
relationship between the inputs and outputs are not well understood. 
 
A Financial Sensitivity Analysis, also known as a What-If analysis or a What-If simulation exercise, is most 
commonly used by financial analysts to predict the outcome of a specific action when performed under certain 
conditions. Financial Sensitivity Analysis is done within defined boundaries that are determined by the set of 
independent (input) variables. 
 
Sensitivity Analysis is used to understand the effect of a set of independent variables on some dependent 
variable under certain specific conditions. For example, a financial analyst wants to find out the effect of a 
company’s net working capital on its profit margin.  [186] The analysis will isolate fixed and variable costs and 
record the possible outcomes for each use case related product. 
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8.2 Annex 2: A closer look at elements that affect Porter’s model 
 
Competition from Substitutes 
The price that customers are willing to pay for a product depends, in part, on the availability of substitute 
products. The absence of close substitutes for a product, as in the case of gasoline or cigarettes, means that 
consumers are comparatively insensitive to price (demand is inelastic with respect to price). The existence of 
close substitutes mean that customers will switch to substitutes in response to price increases for the product 
(demand is elastic with respect to price). The internet has provided a new source of substitute competition that 
has proved devastating for a number of established industries. Travel agencies, newspapers, and 
telecommunication providers have all suffered severe competition from Internet-based substitutes. 
The extent to which substitutes depress prices and profits depends on the propensity of buyers to substitute 
between alternatives. This, in turn, depends on their price-performance characteristics.  
The more complex a product and the more differentiated are buyers’ preferences, the lower the extent of 
substitution by customers on the basis of price differences. 
 
Threat of Entry 
If an industry earns a return on capital in excess of its cost of capital, it will attract entry from new firms and 
firms diversifying from other industries. If entry is unrestricted, profitability will fall toward its competitive level. 
Threat of entry rather than actual entry may be sufficient to ensure that established firms constrain their prices 
to the competitive level. An industry where no barriers to entry or exit exist is contestable: prices and profits 
tend toward the competitive level, regardless of the number of firms within the industry. Contestability 
depends on the absence of sunk costs—investments whose value cannot be recovered on exit. With no sunk 
costs, an industry is vulnerable to “hit and run” entry whenever established firms raise their prices above the 
competitive level. 
In most industries, however, new entrants cannot enter on equal terms with those of established firms. A 
barrier to entry is any disadvantage that new entrants face relative to established firms. The size of this 
disadvantage determines the height of a barrier to entry.  
 
The principal sources of barriers to entry are as follows: 
 
Capital Requirements The capital costs of becoming established in an industry can be so large as to discourage 
all but the largest companies.  
 
Economies of Scale Industries with high capital requirements for new entrants 
are also subject to economies of scale. Thus, large, indivisible investments in production facilities or technology 
or research or marketing, cost efficiency require amortizing these indivisible costs over a large volume of 
output. The problem for new entrants is that they typically enter with a low market share and, hence, are 
forced to accept high unit costs. A major source of scale economies is new product development costs. 
 
Absolute Cost Advantages Established firms may have a unit cost advantage over entrants, irrespective of scale. 
Absolute cost advantages often result from the ownership of low-cost sources of raw materials. Absolute cost 
advantages may also result from economies of learning. Intel’s dominance of the market for advanced 
microprocessors arises in part from the efficiency benefits it derives from its wealth of experience. 
 
Product Differentiation In an industry where products are differentiated, established firms possess the 
advantages of brand recognition and customer loyalty. Products with very high levels of brand loyalty include 
cosmetics, disposable diapers, coffee, toothpaste, and pet food. New entrants to such markets must spend 
disproportionately heavily on advertising and promotion to establish brand awareness. 
 
Access to Channels of Distribution For many new suppliers of consumer goods, the principal barrier to entry is 
gaining distribution. Limited capacity within distribution channels (e.g., shelf space), risk aversion by retailers, 
and the fixed costs associated with carrying an additional product result in retailers being reluctant to carry a 
new manufacturer’s product. The battle for supermarket shelf space between the major food processors 
(typically involving “slotting fees” to reserve shelf space) further disadvantages new entrants. An important 
competitive impact of the internet has been allowing new businesses to circumvent barriers to distribution. 
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Governmental and Legal Barriers Some economists claim that the only truly effective barriers to entry are those 
created by government. In taxicabs, banking, telecommunications, and broadcasting, entry usually requires a 
license from a public authority. Since medieval times favored businesses have benefitted from governments 
granting them an exclusive right to ply a particular trade. Today, patents, copyrights, and trademarks protect 
the creators of intellectual property from imitators. Regulatory requirements and environmental and safety 
standards often put new entrants at a disadvantage in comparison with established firms because compliance 
costs tend to weigh more heavily on newcomers.  
 
Retaliation Barriers to entry also depend on the entrants’ expectations as to possible retaliation by established 
firms. Retaliation against a new entrant may take the form of aggressive price-cutting, increased advertising, 
sales promotion, or litigation. To avoid retaliation by incumbents, new entrants may initiate small-scale entry 
into marginal market segments.  
 
The Effectiveness of Barriers to Entry: Industries protected by high entry barriers tend to earn above-average 
rates of profit. Capital requirements and advertising appear to be particularly effective impediments to entry. 
The effectiveness of barriers to entry depends on the resources and capabilities that potential entrants possess. 
Barriers that are effective against new companies may be ineffective against established firms that are 
diversifying from other industries. 
 
 
Rivalry between Established Competitors 
In most industries, the major determinant of the overall state of competition and the general level of 
profitability is rivalry among the firms within the industry. In some industries, firms compete aggressively—
sometimes to the extent that prices are pushed below the level of costs and industry-wide losses are incurred. 
In other industries, price competition is muted and rivalry focuses on advertising, innovation, and other non-
price dimensions. The intensity of competition between established firms is the result of interactions between 
six factors. Let us look at each of them. 
 
Concentration. Seller concentration refers to the number and size distribution of firms competing within a 
market. It is most commonly measured by the concentration ratio: the combined market share of the leading 
producers. Where a market comprises a small group of leading companies (an oligopoly), price competition 
may also be restrained, either by outright collusion or, more commonly, by “parallelism” of pricing decisions.  
However, despite the frequent observation that the exit of a competitor reduces price competition, while the 
entry of a new competitor stimulates it, there is little systematic evidence that seller concentration increases 
profitability.  
 
Diversity of Competitors The ability of rival firms to avoid price competition in favor of collusive pricing practices 
depends on how similar they are in their origins, objectives, costs, and strategies. 
 
Product Differentiation The more similar the offerings among rival firms, the more willing are customers to 
switch between them and the greater is the inducement for firms to cut prices to boost sales. Where the 
products of rival firms are virtually indistinguishable, the product is a commodity and price is the sole basis for 
competition. 
By contrast, in industries where products are highly differentiated (perfumes, pharmaceuticals, restaurants, 
management consulting services), competition tends to focus on quality, brand promotion, and customer 
service rather than price. 
 
Excess Capacity and Exit Barriers Why, especially in commodity industries, does industry profitability tend to fall 
so drastically during periods of recession? The key is the balance between demand and capacity. Unused 
capacity encourages firms to offer price cuts to attract new business. Excess capacity may be cyclical (e.g., the 
boom–bust 
cycle in the semiconductor industry); it may also be part of a structural problem resulting from overinvestment 
and declining demand. In this latter situation, the key issue is whether excess capacity will leave the industry. 
Barriers to exit are costs associated with capacity leaving an industry. Where resources are durable and 
specialized, and where employees are entitled to job protection, barriers to exit may be substantial.  
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On average, companies in growing industries earn higher profits than companies in slow-growing or declining 
industries (Figure 47). 
 
  

 
 

Figure 47: PIMS multiple regression equation. 
 
Cost Conditions: Scale Economies and the Ratio of Fixed to Variable Costs When excess capacity causes price 
competition, how low will prices go? The key factor is cost structure. Where fixed costs are high relative to 
variable costs, firms will take on marginal business at any price that covers variable costs. “Cyclical” stocks are 
characterized not only by cyclical demand but also by a high ratio of fixed to variable costs, which means that 
fluctuations in revenues are amplified into much bigger fluctuations in profits. Scale economies may also 
encourage companies to compete aggressively on price in order to gain the cost benefits of greater volume. If 
scale efficiency in the auto industry means producing six million cars a year, a level that is currently achieved by 
only seven companies, the outcome is a battle for market share as each firm tries to achieve critical mass. 
 
 
Bargaining Power of Buyers 
The firms in an industry compete in two types of markets: in the markets for inputs and the markets for 
outputs. In input markets firms purchase raw materials, components, services, and labor. In the markets for 
outputs, firms sell their goods and services to customers (who may be distributors, consumers, or other 
manufacturers). The ability of buyers to drive down the prices they pay depends upon two factors: their price 
sensitivity and their bargaining power relative to the firms within the industry. 
 
Buyers’ Price Sensitivity The extent to which buyers are sensitive to the prices charged by the firms in an 
industry depends on the following. 

 

 The greater the importance of an item as a proportion of total cost, the more sensitive buyers will be about 
the price they pay.  
 

 The less differentiated the products of the supplying industry, the more willing the buyer is to switch 
suppliers on the basis of price.  
 

 The more intense the competition among buyers, the greater their eagerness for price reductions from 
their sellers.  
 

 The more critical an industry’s product to the quality of the buyer’s product or service, the less sensitive 
are buyers to the prices they are charged.  



Embedded Network Services for 5G Experiences (5G ESSENCE)    

Grant Agreement No.761592  30.11.2019 

 

Deliverable D8.6 (“Market analysis, roadmapping and business modelling report”) 194/197 

 

 
 
Relative Bargaining Power Bargaining power rests, ultimately, on the refusal to deal with the other party. The 
balance of power between the two parties to a transaction depends on the credibility and effectiveness with 
which each makes this threat. The key issue is the relative cost that each party would incur in the event of a 
hold-out by the counterparty, together with the relative bargaining skills of each party. Several factors influence 
the bargaining power of buyers relative to that of sellers: 

 

 Size and concentration of buyers relative to suppliers. The smaller the number of buyers and the 
bigger their purchases, the greater the cost of losing one.  
 

 Buyers’ information. The better-informed buyers are about suppliers and their prices and costs, the 
better they are able to bargain. Keeping customers ignorant of relative prices is an effective constraint 
on their buying power. But knowing prices is of little value if the quality of the product is unknown. 
 

 Capacity for vertical integration. In refusing to deal with the other party, the alternative to finding 
another supplier or buyer is to do it yourself. Backward integration need not necessarily occur—a 
credible threat may suffice. 

 
 
Bargaining Power of Suppliers 
Analysis of the determinants of relative power between the producers in an industry and their suppliers is 
precisely analogous to analysis of the relationship between producers and their buyers. The only difference is 
that it is now the firms in the industry that are the buyers and the producers of inputs that are the suppliers. 
Again, the relevant factors are the ease with which the firms in the industry can switch between different input 
suppliers and the relative bargaining power of each party. 
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8.3 Annex 3: A closer look at the Activity Map  
 
The activity map elements  [187] are detailed below. 
 
Key Partners 
Key partners are the companies or people your business works with to create a strategic relationship. A few 
examples of key partners are suppliers or distribution partners in the supply chain. 
Here are a few things to consider about key partners: 

 

 What key resources does your company receive from these partners? 
 

 What key activities are performed by these partners? 
 

 What is your company’s motivation for working with these key partners? Is there something specific 
that only they can provide? Do they help lower costs? 

 
 
 
Key Activities 
Key activities are specific activities or tasks that are fundamental to the operation of your business. 
Here are a few things to consider about key activities: 

 

 What key activities are necessary to deliver your value proposition? 
 

 What activities set your company apart from others? 
 

 How do your revenue streams, distribution channels, and customer relationships differ from 
competitors? How do your key activities affect these? 
 

 Do you need to procure specific niche resources? 
 

 Do you need to streamline to keep costs and prices low? 
 
 
 
Key Resources 
Key resources are the assets necessary to operate and deliver your value proposition. Here are a few things to 
consider about key resources: 

 

 What specific assets are necessary to operate your business and deliver your value proposition? 
 

 What resources do your distribution channels and revenue streams need to function? 
 

 What resources are needed to maintain customer relationships and customer satisfaction? 
 

 Does your company require significant capital or human resources? 
 
 
 
Value Propositions 
Value propositions are arguably the most important element of the business model canvas template. The value 
proposition determines the fundamental offering the company is trying to give its customers. It is the primary 
driver of business operations.  
Here are a few things to consider about value propositions: 

 

 What exactly is your company trying to give to customers? 
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 What problem is your company trying to solve and what needs are your company satisfying? 
 

 How do you offer something different that satisfies the demands of your customer segments (e.g. 
price, quality, design, status, etc.)? 

 
 
 
Customer Relationships 
Customer relationships are the different types of interactions a company has with its customers.  
Here are a few things to consider about customer relationships: 

 

 What type of relationship does your company have with its customers? For example, do you provide 
dedicated assistance or are they expected to self-serve their needs through provided support 
channels? 
 

 How does the business interact with customers and how does this differ between customer 
segments? 
 

 Does your company frequently communicate with customers? 
 

 How much support is provided by your company? 
 
 
 
Channels 
Channels are the different structures and methods that are used to deliver your company’s product and value 
proposition to its customers. Channels encompass all of a company’s supply, distribution, and marketing 
channels. It is important to consider all channels of a company and make sure they are functioning cohesively.  
Here are a few things to consider about channels: 

 

 How do you deliver your value proposition? 
 

 How do you reach your customer segments? What channels are used? 
 

 Are your supply, distribution, marketing, and communication channels well-integrated and cost-
efficient? Are they being utilized effectively? 

 
 
 
Customer Segments 
Customer Segments are the different types of customers that a company manages. A company that produces 
different products will need to interact with different types of customers.Here are a few things to consider 
about customer segments: 

 

 Who is the main focus of your value proposition? Who are you creating value for? 
 

 Who are your most important customers? What are they like? What do they need? What do they 
enjoy? 
 

 What are your different types of customers? 
 

 What is the customer market like? Is your company targeting a small niche community or a mass 
market? 
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Cost Structure 
The cost structure is how a company spends money on operations. It consists of the company’s key costs and 
the company’s level of focus on costs. If a company is cost-driven, it focuses on minimizing costs and thus prices 
for customers. Alternatively, if a company is value-driven, it focuses on creating value for its customers with less 
focus on cost. 
 
Here are a few things to consider about cost structure: 

 

 What are the key costs in your company’s business model? 
 

 What are the major drivers of cost? 
 

 How do your key activities and key resources contribute to the cost structure? 
 

 How do your costs relate to your revenue streams? 
 

 Is your company properly utilizing economies of scale? 
 

 What proportion of costs are fixed and variable? 
 

 Is your company focused on cost-optimization or value? 
 
 
 
Revenue Streams 
Revenue streams are a company’s source of cash flows. They are the final element of the business model 
canvas template. Revenue streams are the different ways your company’s value proposition generates money. 
A company might have multiple revenue streams. 
Here are a few things to consider about revenue streams: 

 

 Does your company have multiple methods of generating revenue? 
 

 What is the pricing strategy for the products offered by your company? 
 

 Through what channels do your customers pay? 
 

 Does your company offer multiple forms of payment (up-front, payment plans, financing, etc.)? 
 
 

 


