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Abstract

One of the dissemination goals of 5G-TRANSFORMER is to present technical
demonstrations of project results in relevant events. This document briefly explains the
demonstration activities carried out during MWC 2019 in Barcelona and EuCNC 2019 in
Valencia as well as the web and social media-related metrics gathered during these
periods, which substantially improved. Other information related with the demonstrations
carried out by the project is also provided.
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1 Introduction

As part of the Communication, Dissemination, and Exploitation Plan (CoDEP) [1] of the
project, one of the dissemination goals of 5G-TRANSFORMER is to present technical
demonstrations of project results in relevant events. They are used to showcase in a
tangible way what is presented in the form of deliverables, papers, talks, etc. in other
venues. This document briefly explains the demonstration activities carried out during
MWC 2019 in Barcelona and EUCNC 2019 in Valencia. During MWC 2019 in Barcelona,
two demonstrations were showcased, namely:

¢ Al-based Overbooking of Network Slices;
e Deploying a containerized ns-3/LENA-based LTE mobile Network Service
through the 5G-TRANSFORMER platform.

During EUCNC 2019 in Valencia, 5G-TRANSFORMER had a booth in collaboration with
5G-CORAL. Multiple demonstrations from both projects were shown as well as a joint
demo on cloud robotics.

News were generated in the project website during the event [3]. Additionally, web and
social media-related metrics gathered while MWC 2019 was taking place are also
presented. As observed in the statistics graphs, the main conclusion is that web and
social media metrics improved during MWC 2019 and EuUCNC 2019. Furthermore, links
to videos on the project YouTube channel [4] and posters of the demos are also provided
below.

Information on other demonstrations carried out by the project as well as a summary of
communication, dissemination, and exploitation activities can be found in D6.5 [1] and
D7.3 [2].

GEFGRANSFORMER H2020-761536
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2 Demonstrations at MWC’19

The following sections briefly explain the scope of each demonstration presented at
MWC 2019. A sample of the pictures taken at the booth during the event follow.

2.1 Al-based overbooking network slicing

This demonstration shows an experimental proof-of-concept of network slicing
orchestration by leveraging 5G-TRANSFORMER’s hierarchical control plane to manage
the orchestration of end-to-end network slices, including radio access, transport network,
and distributed computing infrastructure. The demo shows a novel approach based on
stochastic yield management theory to support the concept of slice overbooking.
Overbooking is hence demonstrated as a new business model that can be built around
5G network slicing to increase the revenue of mobile operators. As a result, the demo
shows practical admission control and resource allocation algorithms that exploit a
recurrent neural network periodically trained for tenants demand inference.

FIGURE 1: ABOVE, (FROM LEFT TO RIGHT) ANDRES GARCIA SAAVEDRA, VINCENZO
SCIANCALEPORE AND XAVIER COSTA FROM NEC, PRESENTING THE “OVERBOOKING NETWORK
SLICES” POC AT MWC 2019

GEHRANSFORMER H2020-761536
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2.1.1 Demonstration Poster

A poster was generated to support the explanations given to visitors.

\\Orchestrating a brighter world NEC

Al-based 5G Revenue Maximization

Overbooking Network Slices

We demonstrate an End-to-end Network Slicing Orchestration
solution that applies the concept of Overbooking to Network Slicing by
exploiting Artificial Intelligence (AI) teols. mSlice Manager ®End-to-End Orchestration

The Slice Manager receives SLA requirements W design a hierarchical orchestration system

Design Principles 2nd bidding data from each vertical. with domain orchestrators producing menitoring

data and enforcing per-domain decisions.

Overbooking Network Slices

Al-based 5G Revenue Maximization

®Hierarchical Orchestration m0overbooking Network Slices
The E2E Metwork Slice Orchestrator is placed We explore the concapt of slice overbooking, ]
on top of multiple domain orchestrators that  dynamically 2dapting resources to predictad o .
manage differant network domains, such as utilization and leveraging on elastic vs inelastic
radio, transport and core. resources needs. =)
e——
el ]
kM 2 A
=y Tnedf .00 )
ry — Nec So S
= -9
] ‘ — The E2E Orchestrator aggregates data and
[ =] | Ihen, it automatically builds a Network Service g At r for demand pr diction:
= Descriptor (NSD) that includes radio, transpore, 7k assessment, network slice admission control
. EPC, middleboxes (e.g. security) and the vertical ~2nd network slice resource allocation.
The domain orchestrators (RAN-D, TSDN-O, quu.- service itself — all functional componentsthat ~ Our system leverages on open-source software
Cloud-0) dynamically deal with resource T B construct a fully I end: 56 slice when available.
assignments as well 35 implement monitoring Our Al-based spproach maximizes revenue and
e e et e wlon, | TS | Main Results |
NThe Business of Network Slicing BAl-based 3G Resources Management EScenario EResults

Network slicing can become cost-inefficient if the  From Monitoring analytics to full Automation
service-level agreements are guarantesd simply
by overprovisioning. ity

over

Real

topologies

Evaluation in

wvalue Large-scale

scenarios

Emm‘;

Overbooking may bring up to

2000/0 revenue gains when
load is low and predictable

Rate Latency CPU Storage NEC Corporation
X0 //wvw 0eC com

Also available at:

https://www.nec.com/en/event/mwc2019/leaflet/pdf 2019/Overbooking Network Slice
s.pdf

2.2 Deploying a containerized ns-3/LENA-based LTE mobile
Network Service through the 5G-TRANSFORMER platform

This demo focuses on at-the-time an ongoing prototype implementation of the Service
Orchestrator (SO) building block of the 5G-TRANSFORMER (5GT) architecture. The
5GT-SO includes the Service Manager (SM), which hosts the intelligence of the 5GT-SO
and interacts with the other architectural blocks of the 5GT architecture through the
defined APIs. The aim of defining the SM is to decouple the 5GT-SO implementation
from the associated MANO platform (OSM in this case), allowing the interoperability with
other MANO platforms, hence increasing the scope of the 5GT solution. This demo
shows how the current ongoing implementation of the 5GT-SO, using the SM, is able to
automate the orchestration of both computing and networking resources to deploy a
virtualized mobile network service based on ns-3/LENA network simulator/emulator in
minutes over an emulated environment consisting of a multi-point of presence
infrastructure connected by a custom transport network.

GEHRANSFORMER H2020-761536
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FIGURE 2: ABOVE, JORDI BARANDA FROM CTTC PRESENTING THE 5G-TRANSFORMER
SERVICE ORCHESTRATOR DEMO AT MWC 2019

2.2.1 Demonstration Poster

A poster was generated to support the explanations given to visitors.
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Also available at: hitps://sites.ctic.es/mwc2019/images/TESTBEDS/demo 1.png
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2.3 Other presence at Mobile World Congress

5G-TRANSFORMER was also present at MWC’19 at various booth as part of its
dissemination activities. The following figures shows booths at which information on the
project was available (e.g., flyers, videos).

25-28 February 2019

NEC

Hall 3, Booth 3M30
Al-based overbooking
network slicing demonstration " e

A\
CTTC®

CS20,Booth 13

5GT PLATFORM
DEMONSTRATION

S5ia

Hall7, Booth K17

EUROPE

@ o INTERDIGITAL

0 % Hall7, Booth C61

Google mapspeop

Datos de mapas £2018 Google. inst. Geogr. Nacional Instiut Cartografic de Catalunys | Términos de uso mar de un error de Maps m

FIGURE 3: 5G-TRANSFORMER PRESENCE AT MWC 2019
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3 Demonstrations at EUCNC19

The following sections briefly explain the scope of each demonstration presented at
EuCNC 2019. A sample of the pictures taken at the booth during the event follow.

3.1 5G-TRANSFORMER and 5G-CORAL booth

This section presents demos from two different projects that are collaborating in the area
of multi-domain, multi-provider orchestration of services and resources in cloud, edge
and fog environments: 5G-TRANSFORMER and 5G-CORAL.

To show how the 5G-TRANSFORMER platform can orchestrate heterogeneous
resources, several Proofs of Concept (PoCs) based on vertical-oriented use cases have
been shown:

e The Automotive PoC demonstrates the deployment and management of the EVS
(Extended Virtual Sensing) application on edge cloud. EVS is a road safety
application designed to alert drivers about the presence of unseen vehicles or
other unexpected obstacles at intersections;

e The Entertainment PoC describes the provision of a high definition content
distribution service with very low latency and service creation time. The virtual
appliances are dynamically deployed allowing the streaming service provider to
deploy the different components in edge clouds close to the user;

e The MNO/MVNO PoC demonstrates the deployment of 3 network slices
(echographer (URLLC), video (eMBB) and loT devices (mMTC)).

5G-CORAL demonstrates the concepts behind the next generation of 5G Extreme
Edge, composed of different tiers of Fog, MEC and Cloud with the following two demos:

e The use of 5G-CORAL infrastructure for the deployment of Point of Service
applications;

e The use of publish/subscribe mechanisms applied to the vehicular scenario, for
the fast distribution of emergency information.

Finally, a joint 5G-CORAL/5G-TRANSFORMER PoC, focusing on the e-Industry
(Cloud/Edge Robotics), demonstrates remote robotic control and actuation based on
adaptive 360° video technology involving simultaneously two 5G slices (eMBB and
URLLC) over an automated and distributed edge.

FIGURE 4: PANORAMIC VIEW OF THE JOINT BOOTH BETWEEN 5G TRANSFORMER AND 5G
CORAL AT EUCNC 2019

GEHRANSFORMER H2020-761536
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3.1.1 Demonstration Posters

Posters to support the explanation of the demos were also prepared. Some examples
follow:

S5ree - ] [CET— ]
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5G MOBILE TRANSPORT FLATFORM FOR VERTICALS 5G MOBILE TRANSPORT PLATFORM FOR WERTICALS.
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e ]

5G CORAL

SCALING AN ENTERTAINMENT SERVICE WITH THE 5G-TRANSFORMER PLATFORM
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4 \Web and social media

The project also evaluated the impact of demonstrating its technology in public, and, in
general, participating in MWC 2019 and EuCNC 2019 through paper presentations,
project overview talks, etc. This section presents some of the statistics gathered for the
web and social media of the project. As can be observed, the main conclusion is that web
and social media metrics improved during MWC 2019 (February 25-28) and EuCNC
2019 (June 18-21), showing peaks of various metrics during the days of the conferences.

4.1 MWC 2019

In what follows we show the metrics for the website and social media (Twitter, LinkedIn,
Instagram and YouTube) during the dates of MWC 2019. We can observe how the
number of visits and engagement increased during the dates of the event. In detail, the
website peaked to 180 views (Figure 5) and the number of downloads (project factsheet,
leaflet and brochure) increase to 30 in just one day (Figure 8). Figure 6 and Figure 7
show the most popular pages of the website. On the social media side, we improved
average metrics during conference days. On Twitter, we got more followers and retweets
(Figure 9) although the engagement rate decreased during the dates of the event. Figure
10 show the interests of the audience during those dates. Figure 11 shows the summary
of all tweets during MWC 2019. We got 35 new followers and 35k tweet impressions. On
LinkedIn, we increased the number of profile visualizations in comparison with the month
average (Figure 12). On Instagram we got more followers (Figure 13). Finally, we
increased the number of viewers in the YouTube channel (Figure 14).

411 Website

Hits Statistics Chart

Hits Statistics Summary

Visits Visitors
Chart Total 416 154

All Time Total: 46,067 20,008

FIGURE 5: VISITS TO WEBSITE DURING MWC 2019

GEFGRANSFORMER H2020-761536
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Top 5 Pages Trends

80

50

40

Feb 25

Top & Page Trending Stats

Feb26 Feb27 Feb 28
[0/ [ findex php2019/02/25/5g-ransformer-presence-in-mwc2019 findex php/communication/index.php [ | findex phpideliverables/ [ /index php/communication)
FIGURE 6: TOP 5 TRENDING PAGES DURING MWC 2019
Top Pages
D Title Link Visits
1 Project / 88
2 5G-TRANSFORMER presence in MWC2019 /index.php/2019/02/25/5g-transformer-presence-in-mwc2019/ 42
3 Project /index.php/communication/index.php 36
4 Deliverables Jindex.php/deliverables/ 35
5 Communication Jindex.php/communicaticn/ 26
6 Conferences /index.php/dissemination/publications/conferences/ 19
7 Journals and Magazines /index.php/dissemination/publications/journals-and-magazines/ 16
8 News /index.php/news/page/4/ 13
9 Demos Jindex.php/dissemination/demos/ 12
10 News Jindex.php/news/ 11
FIGURE 7: TOP 10 PAGES DURING MWC 2019
Downloads by Date
= Number of downloads
30
@« 20
i)
5]
2
=
=
s 10
0
2019-02-25 2019-02-26 2019-02-27 2019-02-28

Date

FIGURE 8: DOWNLOADS DURING MWC19 (PROJECT FACTSHEET, LEAFLET AND BROCHURE)

GEHRANSFORMER H2020-761536
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4.1.2 Twitter

Engagement rate

1 . 70/0 Feb 28

1.1% engagement rate
c\
\ :

Feb 27
Link clicks 4 link clicks

On average, you earned 3 link clicks
per day

Feb 26
Retweets RG]
23

On average, you earned 6 Retweets per
day

Likes

On average, you earned 7 likes per day

FIGURE 9: TWEET ANALYSIS DURING MWC 2019

Interests

Interest name

Tech news

Science news

Dogs

Space and astronomy
Weather

Technology
Computer reviews
Palitics

Government

Sports news

% of audience

98%

98%

97%

95%

94%

94%

89%

87%

85%

85%

FIGURE 10: INTERESTS OF TWITTER'S AUDIENCE DURING MWC 2019

FEB 2019 SUMMARY

Tweets

31

Profile visits.

Tweet impressions

Your Tweets earned 5.1K impressions over this 4 day period

Feb 25 Feb 26

Feb28

FIGURE 11: TWITTER SUMMARY AFTER MWC 2019

GEHRANSFORMER
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4.1.3 LinkedIn

171 visualizaciones del perfil en los ditimos 90 dias -13% desde Ia semana pasada

24

(o]

(&, =)

19 de ene 16 de feb. 16 de mar. 30 de mar.

FIGURE 12: LINKEDIN VIEWS DURING MWC 2019
4.1.4 Instagram

a Edit Profile

5G-TRANSFORMER EU
5g-transformer.eu/

~

5g_transformer  Editarperfil {3}

m 73 publicaciones 48 sequidores 92 seguidos

5G-TRANSFORMER EU
5g-transformer.eu

FIGURE 13: INSTAGRAM BEFORE (TOP) AND AFTER (DOWN) MWC 2019

GEHRANSFORMER H2020-761536
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415 YouTube

Traffic source types Top videos
Watch time - Feb 25 - 28,2019 Watch time (minutes) - Feb 25 - 28, 2019
External 7.2« [ 56-TRANSFORMER: 56 Mobile Transport Platform for verticals 22 | EEEEEEEEENN
Direct or unknown 18.0% Using cloudify and public & private clouds to deploy and entertain... 7 -
YouTube search 79% 5G TRANSFORMER, 5G Mobile TRANSport platFORM for vERticals 4 -
Channel pages 6.7% Cloud Robatics 3 .
Other YouTube features 02% 5G network slices for mobile communication services 1 I

Views Watch time (minutes) Subscribers

Wed, Feb 27,2019

Feb 25,2019
SEE MORE

Impressions and how they led to watch time
Jata available Feb 25

Data available Feb 25 - 28,2019 (4 days

Psscns Imesscescickmoighme  Vews  Unevevewsrs
78 3.8% 16 13

Waten time from impressions (minutes)

2

FIGURE 14: YOUTUBE VIEWERS AND WATCH TIME DURING MWC 2019

4.2 EuCNC 2019

Following, we show the detailed metrics of the website and social media (Twitter,
LinkedIn, Instagram and YouTube) during EUCNC 2019. Website and social media
increased their visualization during the dates of the event. Specifically, the website
peaked to a bit more than 350 views (Figure 15). In fact, the number of downloads also
increased (project factsheet, leaflet and brochure) and peaked to 18 in one day (Figure
18). Figure 16 and Figure 17 show the most popular pages of the website during the
dates of the event. On twitter, we increased the number of retweets, likes and link clicks
(Figure 19). Actually, we had and engagement rate of approximately 2%. Figure 21
shows the Twitter summary for the dates of the conference while Figure 20 shows the
interests of our audience. On LinkedIn, we peaked to 27 profile views during the dates of
the conference (Figure 22). This peak is way above the month average. On Instagram,
we got 4 more followers (Figure 23). Finally, on YouTube, we got 22 viewers and 37
minutes of videos and we increased the impressions during the dates of the conference
(Figure 24).

GEHRANSFORMER H2020-761536
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421 Website

Hits Statistics Chart

Hits in the last 4 days

Hits Statistics Summary

Visits
Chart Total 706
All Time Total: 45835

FIGURE 15: VISITS TO THE WEBSITE DURING EUCNC 2019

Top 5 Pages Trends

Top 5 Page Trending Stats

Visitors
266
19,874

FIGURE 16: TOP 5 TRENDING PAGES DURING EUCNC 2019

Top Pages

D Title Link Visits
1 Deliverables Jindex.php/deliverables/ 187
2 Project / 118
3 5G-TRANSFORMER and 5G-CORAL EUCNC 2019 booth Jindex.php/Sg-transformer-and-5g-coral-eucnc-2019-booth/ 80
4 5G-TRANSFORMER summary of participation at EUCNC 2019 /index.php/2019/06/18/5g-transformer-summary-of-participation-at-eucnc-2019/ 72
5 Journals and Magarines Jindex.php/dissemination/publications/journals-and-magazines/ 43
6 News Jindex.php/news/ 28
7 Publications Jindex.php/dissemination/publications/ 26
8 Communication Jindex.php/communication/ 14
9 Contacts /index.php/contacto/ 1
10 Consortium Jindex.php/consortium/ 1

FIGURE 17: ToP 10 PAGES DURING EUCNC 2019

GEHRANSFORMER
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Downloads by Date

= Number of downloads
20

15

10

Dow nloads

0

2019-06-18 2019-06-19

Date

2019-06-20 2019-06-21

FIGURE 18: DOWNLOADS DURING EUCNC 2019 (PROJECT FACTSHEET, LEAFLET AND

4.2.2 Twitter

Engagement rate

2 . 3%) Jun 21

1.9% engagement rate
\,~)______‘

Jun 19
Link clicks 16 link clicks

—C

On average, you earned 10 link clicks
per day

BROCHURE)

R Jun 19
chwests 20 Retweets
65

On average, you earned 13 Retweets
per day

Likes

On average, you earned 15 likes per day

FIGURE 19: TWEET ANALYSIS DURING EUCNC 2019

Interests

nterest name

Tech news

Science news

Dogs

Space and astronomy
Weather
Technology
Computer reviews
Politics

Government

Sports news

% of audience

98%

98%

97%

95%

94%

94%

89%

87%

85%

85%

FIGURE 20: INTERESTS OF TWITTER'S AUDIENCE DURING EUCNC 2019
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JUN 2019 SUMMARY

Tweets Tweet impressions
41 30.1K
Praofile visits Mentions

206 43

New followers

50

Your Tweets earned 13.5K impressions over this 5 day period

Jun 17 Jun 18 Jun 19 Jun 20 Jun 21

FIGURE 21: JUNE 2019 TWITTER SUMMARY AFTER EUCNC 2019

4.2.3 LinkedIn

Who viewed your profile

, Week of Jun 17
161 profile viewers in the past 90 days -22% since last week

27 views
+50% from last week

Apr 1 Iay 13

™ Hide trends

FIGURE 22: LINKEDIN VIEWS DURING EUCNC 2019

GEHRANSFORMER H2020-761536
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4.2.4 Instagram

5q_transformer | edarperfi - (3

m 77 publicaciones 46 seguidores 92 seguidos

5G-TRANSFORMER EU

5G Mobile Transport Platform for Verticals.

This project receives funding from the EU's H2020 future R&! prog. under agreement
n°. 761536.

5g-transformer.eu

5q_transformer | Editar perfil O

m 86 publicaciones 50 seguidores 93 seguidos

5G-TRANSFORMER EU

5G Mobile Transport Platform for Verticals.

This project receives funding from the EU's H2020 future R&I prog. under agreement
n°. 761536.

5g-transformer.eu

FIGURE 23: INSTAGRAM BEFORE (TOP) AND AFTER (DOWN) EUCNC 2019
4.2.5 YouTube

Traffic source types Top videos

Watch time (minutes) - Jun 17 - 21,2019

Watch time - Jun 17 - 21,2019
56-TRANSFORMER: 56 Mobile Transport Platrorm for Verticals 21 | RN
5G network slices for media vertical services s I
YouTube search 16.1%
5G-TRANSFORMER DEMO at NEM SUMMIT 2019 sl
Channel pages 6.5%
Interview with 56 TRANSFORMER project coordinator, Arturo Azc.. 2 ]
Direct or unknown 0.1%
Cloud Robotics o
SEE MORE SEE MORE
Views ‘Watch time (minutes) Subscribers

Jun 17,2019 Jun 18,2019
SEE MORE
Impressions and how they led to watch time Impressions Impressicns clck through rate Views Unique riewers
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FIGURE 24: YOUTUBE VIEWERS AND WATCH TIME DURING EUCNC 2019
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