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List of Abbreviations 

Acronym Explanation 

4G The Fourth Generation of Mobile Communications 

3GPP The Third Generation Partnership Project 

5G The Fifth Generation of Mobile Communications 

5G-IA Fifth Generation Mobile Communications Infrastructure Association 

5G-MF Fifth Generation Mobile Communications Promotion Forum 

5G-PPP 5G Public-Private Partnership 

AI Artificial Intelligence 

AIAI Artificial Intelligence Applications and Innovations 

ATH Athonet SrL 

CASA Casa Communications Technology SLU 

CESC Cloud-enabled Small Cell 

DC Data Center 

E2E End-to-End 

EANN Engineering Applications of Neural Networks 

EC European Commission 

eMBMS evolved Multimedia Broadcast / Multicast Services 

ETSI European Telecommunications Standards Institute 

EVS Enhanced Video Services 

EU European Union 

EuCNC European Conference on Networks and Communications 

GA Grant Agreement 

H2020 Horizon 2020 

IEEE Institute of Electrical and Electronic Engineers 

IFEC In-Flight Entertainment and Connectivity 

IMT – 2020 International Mobile Telecommunications-2020 

INT Intel Research and Development Ireland Limited  

ITL Italtel SpA 

ITN Innovative Training Network 

MCSA Marie Curie-Skłodowska Actions  

MEC  Multi Access Edge Computing  

MoE Municipality of Egaleo 

NCSRD National Centre for Scientific Research “Demokritos” 

NKUoA National and Kapodistrian University of Athens 

OPEX OPerating EXpense 

ORION Orion Innovations Private Company 

OTE Hellenic Telecommunications Organization S.A. 

QoE Quality of Experience 

RAN Radio Access Network 

SC Small Cell 

SCaaS Small Cell as a Service 

SML Smart Mobile Labs AG 

SP Service Provider 

SPS Special Session 

TCS Thales SIX GTS France SAS 

UPC Universitat Politecnica de Catalunya 

UPV/EHU Universidad del Pais Vasco / Euskal Herriko Unibertsitatea 

WG Working Group 

Wi-Fi Wireless Fidelity 

WI3 Wind Tre SpA 
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1 5G ESSENCE at EuCNC 2019  
 
 

 
 

EuCNC 2019
1
 – Enabling Smart Connectivity – took place In Valencia, Spain from June 18

th
 to 21

st 
2019, with the 

sponsorship of the IEEE Communications Society and the European Association for Signal Processing, as well as 
with the support of the European Commission (EC).  
 
This conference was one of the most important communications and networking conferences in Europe and 
worldwide; it has efficiently “brought together” cutting-edge research and world-renown industries and 
businesses. The EuCNC focused upon various aspects of 5G communications systems and networks, including, 
among others: cloud and virtualisation solutions; management technologies, and; vertical application areas. 
The conference’s attendees were more than 600 and offered a large exhibition space: this was, in fact, one of 
the best opportunity for demonstrating the results of ongoing research projects. 
 
The EuCNC 2019 was also co-located with the Global 5G Event, which brought together the world 5G industrial 
associations, that is: 5G-IA, IMT-2020, 5G-Forum, 5G-MF, 5G-Brasil and 5G-Americas. 
 
The 5G ESSENCE project contributed to the EuCNC-2019 with several distinct actions, described as follows: 

 Demonstrations related to the three different use cases, coming from the original context of the 
project at a dedicated booth in the related Exhibitions and Demos part of the Event

2
;  

 contributions to a Workshop organized by 5G-PPP “Architecture” Working Group
3
 (WG); 

 Contributions to the Special Session 3 (SPS3) entitled as “5G trials for vertical industries”
4
. 

 In total seven (-7-) accepted papers (as discussed in the following sections) and some partners’ 
dedicated booths. 

 

1.1 Exhibition at a Booth 
 
During the EuCN2019 and with the aim of disseminating the latest “outcomes” of the 5G ESSENCE effort, a 
dedicated Booth (under the notation: EP1007) was available with the title: “5G ESSENCE – 5G Small Cells for 
Multitenancy and Edge Services – Booth”. 
As the project addresses the paradigms of Edge Cloud computing and Small Cell as-a-Service (SCaaS), three 
demonstrations to show the 5G ESSENCE highly flexible and scalable platform, have been presented. These are 
briefly discussed as follows:  

 

 Demo 1 - 5G Edge network broadcasting services for a stadium: In a stadium environment, by 
leveraging the benefits of SC (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.  
 

 Demo 2 - Enhanced Video Services at the Edge DC: This demo showed the i-EVS (Enhanced Video 
Services) application leveraging the Multi-Access Edge Computing (MEC) platform hosted in the 5G 

                                                           
1
  More details can be found at: https://www.eucnc.eu/  

2
  More details can be found at: https://www.eucnc.eu/exhibitions-and-demos/  

3
  More details can be found at: https://www.eucnc.eu/workshops/workshop-8/  

4
  More details can be found at: https://www.eucnc.eu/special-sessions/special-session-3/  

https://www.eucnc.eu/
https://www.eucnc.eu/exhibitions-and-demos/
https://www.eucnc.eu/workshops/workshop-8/
https://www.eucnc.eu/special-sessions/special-session-3/
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ESSENCE Edge DC (Data Centre), which provided a virtualized layer and allowed the high 
processing of content at the network edge. It offered video transcoding capability as well as 
Context-Aware and Location-Aware mechanisms, enabling Service Providers (SPs) to “launch” new 
value-added services.    
 

 Demo 3 - Real Time Transcoding and Video Content Delivery at the Edge DC: This demo targeted 
the next generation of In-Flight Entertainment and Connectivity (IFEC) services. We used a low-
weight adaptation of our platform to multicast efficiently over Wi-Fi, sliced the RAN and 
transcoded and streamed on-board live recorded videos to passengers Personal Devices over 
mobile networks. We targeted realistic in-flight scenarios and provided possible solutions, namely 
video transcoding of live recorded videos on-board, efficient multicast and RAN slicing. 

 
 

 
 

 

Figure 1: Highlights from the EuCN-2019 Event and the 5G ESSENCE Booth. 
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Figure 2: Highlights from the 5G ESSENCE Booth. 
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At the booth, there was also the posters illustrating the main objectives of the 5G ESSENCE project and 
explained the above-mentioned demonstration. 
 
 

 

Figure 3: Highlights from the 5G ESSENCE posters at the Exhibition and Demo Stand. 

 

1.2 Contribution to the “Workshop 8” 
 
The 5G ESSENCE project also contributed to the successful organization of the Workshop 8 (“International 
Workshop on 5G Architectures”), organised by the 5G-PPP Architecture Working Group. 
This Workshop has presented recent findings and has analysed the 5G-PPP Phase 2 projects within a relevant 
White Paper framework

5
, with particular focus upon E2E slicing realization and vertical integration. The 

achievements already presented in the White Paper are expected to impact 3GPP Release 17
6
.  

                                                           
5
  See: https://5g-ppp.eu/5g-ppp-architecture-public-consultation/  

6
  For more details also see: https://www.3gpp.org/specifications/releases  

https://5g-ppp.eu/5g-ppp-architecture-public-consultation/
https://www.3gpp.org/specifications/releases
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The 5G ESSENCE project, with the active involvement of Dr. Maria Rita Spada (from Wind Tre SpA (WI3), Italy), 

offered many contributions, in particular for the description of the architectural schema and for the description 
of radio, edge, MEC and the decoupling control and data plane aspects. 
 

 

Figure 4: Dr. Maria-Rita Spada (WI3) supporting Workshop 8’s activities. 

 

1.3 Co-organization of the Special Session 3 (SPS3) 
 
The 5G ESSENCE project has contributed to the Special Session (SPS3) entitled as “5G trials for vertical 
industries”, together with other ongoing 5G projects (like NRG-5, 5GCITY and 5G-MEDIA) with two (-2-) 
accepted papers: 

 

 “Network Functions for Supporting 5G Services”, A. Kostopoulos (OTE), I.P. Chochliouros (OTE), 
E. Sfakianakis (OTE), D. Munaretto (ATH), C. Keuker (SML), M.-A. Kourtis (NCSRD), I. Giannoulakis 
(NCSRD). 
 

 “Experimenting End-to-End slicing with public safety applications”, H. Khalifé (TCS), E.E. Khaleghi 
(TCS), B. Blanco (UPV/EHU), O. Segou (ORION). 

 
Dr. Alexandros Kostopoulos (from the Hellenic Telecommunications Organization S.A. (OTE), Greece) and Dr. 
Hicham Khalifé (from Thales SIX GTS France SAS (TCS), France) have presented the respective works and had 
the opportunity to interactively discuss related aspects with the audience. 
 

1.4 Accepted Papers and ad-hoc partners’ booths 
 
At the EuCNC 2019, the 5G ESSENCE had also the opportunity to present the following papers: 
 

 “Management of Mission Critical Public Safety Applications the 5G ESSENCE Project”, M.R. Spada 
(WI3), V. Riccobene (INT), J. Pérez-Romero (UPC), R. Solozabal (UPV/EHU), A. Sanchoyerto (UPV/EHU), 
M.-A. Kourtis (NCSRD).    
 

 “In-Flight Entertainment and Connectivity in the 5G Era: The 5G ESSENCE Experimental Platform” E. 
Temprado Garriga (ZII), L. Goratti (ZII) , A. Albanese (ITL), C. Meani (ITL), P. Paglierani (ITL), O. Segou 
(ORION), E. Kafetzakis (ORION), C. Xylouris (ORION), M.R. Spada  (WI3). 
 

 “Profit-Based Radio Access Network Slicing for Multi-tenant 5G Networks”, J. Pérez-Romero (UPC), O. 
Sallent (UPC) , R. Ferrús (UPC), R. Agustí (UPC). 
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 “Definition and Evaluation of Latency in 5G with Heterogeneous Use Cases and Architectures”, G. 
Carrozzo,  M. Shuaib Siddiqui, K. Du, B. Sayadi, O. Carrasco (CASA), F. Lazarakis (NCSRD), J. Sterle, R. 
Bruschi. 
 

 “5G Service Virtualisation for In-Flight Entertainment and Connectivity: the 5G ESSENCE approach”, 
E. Temprado Garriga (ZII), L. Goratti (ZII), A. Albanese (ITL), C. Meani (ITL), P. Paglierani (ITL), O. Segou 
(ORION), E. Kafetzakis (ORION),  C. Xilouris (ORION), M.R. Spada (WI3). 

 
Furthermore, 5G ESSENCE partners like CASA, had a dedicated booth at the exhibition: 
 

 

Figure 5: CASA’s dedicated Booth in EuCNC-2019. 

 
  



Embedded Network Services for 5G Experiences (5G ESSENCE)    
Grant Agreement No.761592  30.07.2019 

 

 

 Newsletter #3  11/17 
 

2 5G ESSENCE at the AIAI-2019 International Conference 
 

 

 

 
On May 24-26, 2019, the 4

th
 edition of the 5G-PINE Workshop took place as part of the AIAI-2019 International 

Conference, in Hersonissos-Heraklion, Crete, Greece (http://www.aiai2019.eu/). The Workshop was effectively 
organized and coordinated by 5G ESSENCE partners, that is: OTE in cooperation with UPC, UPV/EHU, WI3, and 
ZII. Among the organisers have also been INCITES Consulting SARL (Luxembourg), EURESCOM GmbH (Germany), 
SmartNET SA (Greece), VTT (Technical Research Center of Finland) and Martel GmbH (Switzerland). The 
organization action took place with the support of the 5G-DRIVE EU-funded project (https://5g-drive.eu/). 
 
The 5G-PINE 2019 Workshop (http://5g-essence-h2020.eu/Contact/5GPine.aspx) has been established to 
disseminate knowledge obtained from actual EU projects, in the wider thematic area of “5G Innovative 
Activities – Putting Intelligence to the Network Edge” and with the aim of focusing on Artificial Intelligence (AI) 
in modern 5G telecommunications infrastructures. The Workshop has emphasized upon associated results, 
methodologies, trials, concepts and/or findings originating from technical reports/deliverables, from related 
pilot actions and/or any other relevant 5G-based applications, intending to enhance intelligence to the network 
edges. 
Following to the successful organisation of the prior 5G-PINE 2016 Workshop held in the AIAI 2016 
International Conference

7
, of 5G-PINE 2017

8
 Workshop held in the EANN 2017 International Conference

9
 and of 

the 5G-PINE 2018 Workshop
10

 held in the AIAI-2018 International Conference
11

, the actual 5G-PINE 2019 
Workshop has been structured to follow the conceptual challenges introduced by the 5G ESSENCE project in 
parallel with the support of the 5G-DRIVE project. 
 
In the 5G-PINE 2019 Workshop, ten (-10-) accepted presentations after review have been presented. These 
have focused upon several innovative findings coming directly from modern European research in the area, 
mainly from the actual 5G-PPP projects 5G-ESSENCE, 5G-DRIVE, 5GCITY, MATILDA, COHERENT as well as from 
the Spanish SONAR 5G and 5GRANVIR  Grants, covering a wide variety of technical and business aspects and 
promoting options for growth and development. One additional work also came from the H2020-MCSA-ITN 5G-
AuRA project. 
 

                                                           
7
  See: https://conferences.cwa.gr/aiai2016/workshops/index.html  

8
  See: http://www.sesame-h2020-5g-ppp.eu/dissemination/5GPine2017.aspx  

9
  See: https://conferences.cwa.gr/eann2017/  

10
  More details can be found at: http://www.5g-essence-h2020.eu/Contact/5gpine.aspx 

11
  More details can be found at: http://easyconferences.eu/aiai2018/ 

http://www.aiai2019.eu/
http://5g-essence-h2020.eu/Contact/5GPine.aspx
https://conferences.cwa.gr/aiai2016/workshops/index.html
http://www.sesame-h2020-5g-ppp.eu/dissemination/5GPine2017.aspx
https://conferences.cwa.gr/eann2017/
http://www.5g-essence-h2020.eu/Contact/5gpine.aspx
http://easyconferences.eu/aiai2018/
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In the related sessions, the 5G ESSENCE presented five (-5-) papers depicting progress performed in the scope 
of the project research and innovation actions. These have been as follows: 

 

 “A New Self-planning Methodology Based on Signal Quality and User Traffic in Wi-Fi Networks”, J. 
Sánchez-González (UPC), J. Pérez-Romero (UPC), O. Sallent (UPC). 
 

 “Orchestration of Mission-Critical services over an NFV architecture”, A. Sanchoyerto (UPV/EHU), R. 
Solozabal (UPV/EHU), B. Blanco (UPV/EHU), E. Jimeno (UPV/EHU), E. Aldecoa (UPV/EHU), E. Basurto 
(UPV/EHU) and F. Liberal (UPV/EHU). 

 
 “Inclusion of Telemetry and Data Analytics in the Context of the 5G ESSENCE Architectural 

Approach”, I.P. Chochliouros (OTE), A.S. Spiliopoulou (OTE), A. Kostopoulos (OTE), G. Agapiou (OTE), 
M. Belesioti (OTE), E. Sfakianakis (OTE), M.-A. Kourtis (NCSRD), M. Iosifidis (Clemic SA), M. Agapiou 
(NKUoA), P. Lazaridis (NCSRD).   
 

 “A Cloud-based Architecture for Video Services in Crowd Events”, A. Kostopoulos (OTE), I.P. 
Chochliouros (OTE), E. Sfakianakis (OTE), D. Munaretto (ATH), C. Keuker (SML).   
 

 "5G ESSENCE Trustworthy AI for 5G”, M.R. Spada (WI3), A. Vincentini (WI3).   
 
In the picture below there are Dr. Maria-Rita Spada (WI3) with the 5G ESSENCE coordinator Dr. Ioannis 
Chochliouros (OTE) and Dr. Ioannis Neokosmidis (INCITES Consulting SARL, representing the 5GCITY 
project) at the 5G-PINE 2019 event. 
 

 

 

Figure 6: Dr. Maria Rita Spada (from WI3) together with Dr. Ioannis Chochliouros from OTE (left) and Dr. Ioannis      
Neokosmidis from INCITES Consulting SARL (right) at 5G-PINE 2019 Workshop in Crete, Greece. 
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3 Workshop and first use case demonstration at Municipality of 

Egaleo 
 
On July 8

th
, 2019, the 5G ESSENCE project demonstrated the first use case “5G Edge Network Acceleration at 

Stadium” at the Egaleo municipal football stadium “Stavros Mavrothalasitis”, which is located at the centre of 
Egaleo town in the wider Attica area, and it is an open stadium with capacity of about 8,000 spectators. 
 
The Municipality of Egaleo (MoE) is situated at the west region of the urban planning complex of Athens and 
has been built at both sides of the ancient “Holly Road” (Iera Odos). The official records of the 2011 census 
estimate a population of 69,946 inhabitants. However, it is estimated that the city is inhabited by 
approximately 120,000 people and the average neat density is 225 inhabitants/hectare.  
 
Municipality funds organise and develop a remarkable course of actions in the fields of culture and sports, as 
well as on issues of social policy. Part of these actions is confirmed by the existence and the functioning of the 
Municipal Theatre, the Intellectual Centre, the Art Lab and many other athletic facilities. The sensitivity towards 
social problems turns into action in the Geriatric Homes, the Counselling Centre and the Municipal Day 
Nurseries. The huge grove “Baroutadiko” including leisure and sports facilities stands in the middle of the city, 
while the municipal mansion is situated at Iera Odos. Undoubtedly, Egaleo is a city with a historical route. In the 
threshold of the 21st Century, it is opting for the balance amongst humans, society, culture and nature. The 
identity of municipality of Egaleo refers to the city that actually functions as the “capital” at a level of 
geographical unity. Being an administrative and commercial centre, the focal point of the West Attica, Egaleo 
constitutes the primary service centre and pole of attraction for the citizens of other municipalities due to its 
functionality. Egaleo covers a total area of 650 hectares of which 538 hectares constitute its legalised tract. Its 
non-legalised tract of 112 hectares belongs to the area of “Elaionas” the biggest part of which is covered by 
huge industrial and small-scale businesses. 
 
The 5G ESSENCE demonstrated a combined 5G-based video production and video distribution towards 
delivering benefits to both media producers and mobile operators, who will be able to offer enriched event 
experience to their subscribers. The scenario provided the logic for distributing the live video feeds received 
from the local production room to local spectators in a highly efficient manner. The production/distribution of 
locally generated content through the 5G ESSENCE platform, coupled with value-added services and rich user 
context, enabled secure, high-quality and resilient transmission in real-time, thus ensuring minimal latency: the 
demonstration at Egaleo stadium successfully demonstrated and validated the proposed solution and ensures 
the satisfaction of the above mentioned service performances. 
 
The selected facility (Figure 7) was covered with a cluster of eMBMS enabled CESCs and, together with the Main 
DC, it would be potentially connected to the core network of one -or more- telecom operators. The video 
content from cameras was sent for processing locally at the Edge (similar to the proposed use case by ETSI 
MEC). Then the video streams were broadcasted locally, by using the 3GPP eMBMS functionality. Spectators 
were able to dynamically select among different offered broadcast streams. In this scenario as well as in similar 
“big event” scenarios, massive data traffic didn’t affect nor overload the backhaul connection as it was 
produced, processed and consumed just locally (5G MEC scenario, aligned to the 5G 3GPP specifications). 
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Figure 7: 5G Edge Network Acceleration at Stadium. 

 
 
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. 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, these challenges can be efficiently addressed and overcome. 
 
The 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., 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.  
 
Furthermore, additional benefits for the operators and the venue owners arise: (a) lower latency, due to 
shortening the data transmission path; (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 context of the 5G ESSENCE infrastructure sharing support, each network operator will be in the position 
to optimise its network usage, resulting in lower OPEX. Additionally, 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 also 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. 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. 
Figure 8, Figure 9 depict the demonstration at the stadium, while Figure 10 shows the required equipment. 
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Figure 8: Tasos Kourtis (NCSRD) showed the pilot results to the representative of 
Municipality of Egaleo (Mr Dimitrios Tzempelikos  behind). 

 

 

Figure 9: The project team involved in the demonstration with Municipality of Egaleo. 
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(a) 

 

(b) 

Figure 10 : Equipment used in the Egaleo’s demonstration: (a) small cell antenna inside the stadium (b) 360° 
webcam to make specific videos of the match. 
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