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Abstract: This document contains the presentation of the project’s video, which can be
found at https://youtu.be/shubgabZUTE

Keywords: video, dissemination.
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Disclaimer: The information, documentation and figures available in this deliverable
are written by the 5G-PHOS Consortium partners under EC co-financing (project H2020ICT-761989) and do not necessarily reflect the view of the European Commission. The
information in this document is provided “as is”, and no guarantee or warranty is given
that the information is fit for any particular purpose. The reader uses the information at
his/her sole risk and liability.

Copyright © 2017-2018 the 5G-PHOS Consortium. All rights reserved. This document may not be
copied, reproduced or modified in whole or in part for any purpose without written permission from
the 5G-PHOS Consortium. In addition to such written permission to copy, reproduce or modify this
document in whole or part, an acknowledgement of the authors of the document and all applicable
portions of the copyright notice must be clearly referenced.
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Executive Summary
This deliverable reports on the 5G-PHOS video presentation as project promotion and
dissemination material within WP9.
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1. Video Presentation
1.1 Video Link
The video presentation was uploaded by the project coordinator’s (AUTH) account in
Youtube and can be found under the title “5G-PHOS H2020 5GPPP Phase II project” as
seen in the picture below. The video link has also been added in the project’s website.
The video link is: https://youtu.be/shubgabZUTE

Figure 1.

5G-PHOS video as depicted in Youtube.

The following description was added in the video:
“5G-PHOS is a three-year collaborative project on 5G integrated Fiber-Wireless networks
that brings together 16 partners from 8 countries, being led by the Aristotle University of
Thessaloniki (AUTH) in Greece. The project was launched in September 2017 and has
received funding from the European Union's Horizon 2020 5GPPP Phase II Program.
5G-PHOS heavily invests in cutting-edge integrated optical solutions to support four key
5G technologies, i.e., Centralized-Radio Access Network (C-RAN) architecture, millimeter
wave, network densification and massive MIMO. Specifically, 5G-PHOS exploits laser
arrays, Optical Beamforming Networks (OBFNs), and Reconfigurable Optical Add Drop
Multiplexers (ROADMs).
By combining these technologies, 5G-PHOS proposes a converged fiber wireless costefficient solution. With massive-MIMO enabled RRHs, several beams can be produced
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through a single fiber with Wavelength-division Multiplexing (WDM). Furthermore, analog
radio over fiber transmission enables the use of higher order modulation schemes,
resulting in low complexity and high spectral efficiency. Thereby, 5G-PHOS can offer data
rates up to 100 Gbps, decreased energy consumption by a factor of 10, while efficiently
facing the CPRI inefficiency problem.
5G-PHOS will provide solutions for dense networks, directly applicable to Fiber-to-TheHome (FTTH) networks, ultra-dense as well as for hotspots.
English subtitles of the video are also provided.”

1.2 Video Presentation
The video aims to present the current need of 5G solutions to meet the ever-increasing
traffic demands by offering staggering wireless speeds and explains how 5G-PHOS
technology can tackle this problem by designing a cost-efficient fiber wireless fronthaul
for Fiber to The Home (FTTH), ultra-dense as well as for hotspot scenarios.

(a)
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(b)

Figure 2. 5G-PHOS video snapshots of (a) ever-increasing traffic demands and (b) need for 5G
to offer staggering speeds to meet them.

In the video, the four key 5G technologies exploited by 5G-PHOS, i.e., C-RAN,
millimeter wave, network densification and massive MIMO are presented and
explained.

(a)
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(b)

(c)
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(d)

(e)

Figure 3.

5G-PHOS video snapshots of (a) its key 5G building blocks, i.e., (b) C-RAN, (c)
millimeter wave, (d) network densification and (e) massive MIMO.

The cutting-edge optical technologies, i.e., laser arrays, Optical Beamforming Networks
(OBFNs), and Reconfigurable Optical Add Drop Multiplexers (ROADMs), used by 5G-PHOS
are also presented and explained.
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(a)

(b)
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(c)

Figure 4. 5G-PHOS video snapshots of its cutting-edge optical technologies, i.e., (a) laser arrays, (b)
Optical Beamforming Networks (OBFNs), and (c) Reconfigurable Optical Add Drop Multiplexers
(ROADMs).

Finally, the project consortium is introduced.

Figure 5.
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It is worth noting that the 5G-PHOS video provides also the option to use subtitles,
thus assisting people with hearing impairments.

1.3 Video Narration Script
The video presentation script is attached below:
“Nowadays, more and more devices require access to the Internet. To meet these everincreasing demands, next generation networks, also known as 5G, promise staggering
speeds by 2020.
To achieve this, 5G combines four key technologies: C-RAN, millimeter wave, network
densification and massive MIMO.
First up, technology number one,
Centralized-Radio Access Network (C-RAN) architecture. C-RAN proposes the separation
of the baseband unit (BBU) from the remote radio heads (RRHs) and their placement in
centralized locations, where it is easier to provide cost-efficient energy supply and
climate control.
Next up, technology number 2, millimeter wave (mmWave).
Millimeter wave, unlike current licensed spectrum, can offer a huge amount of bandwidth
that enables unprecedented wireless speeds. However, this comes at the cost of high
path loss, which leads us to technology number 3,
network densification.
The dense antenna deployment allows the operators to re-use the spectrum. In parallel,
the antennas are placed closer to the user, which facilitates the introduction of millimeter
wave radio.
Finally, technology number four, massive-Multiple Input Multiple Output (massiveMIMO), refers to the massive deployment of antennas. Massive-MIMO provides higher
spectral efficiency by spatial multiplexing of many terminals in the same time-frequency
resource and high-energy efficiency, as the array gain permits a reduction of radiated
power. In parallel, antennas get shrunk as frequency increases, which permits the
placement of many millimeter wave antennas into a limited space.
The combination of the aforementioned technologies, however, into a single viable
network, isn't a simple task. For instance, the combination of C-RAN and millimeter
wave requires many miles of newly deployed fiber, which involves significant cost.
In parallel, the overhead of the digital Common Public Radio Interface (CPRI), the
protocol used for the BBU-RRH communication, becomes prohibitive, as the number of
antennas and the used bandwidth increases.
And this is where 5G-PHOS steps in.
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5G-PHOS heavily invests in cutting-edge integrated optical solutions to support the
aforementioned technologies. Specifically, 5G-PHOS exploits...
.... laser arrays, where the wireless radio frequency (RF) signal gets modulated by a
continuous wave carrier optical signal and converted into optical.
.... Optical Beamforming Networks (OBFNs). When an RF signal hits an antenna array,
each antenna element receives the signal at a different time. Therefore, OBFNs add
proper delays to the signal received by each element so that a synchronized signal is
transmitted to the rest of the network.
Finally,
..... Reconfigurable Optical Add Drop Multiplexers (ROADMs) are also exploited. ROADMs
allow individual or multiple wavelengths carrying data channels to be added or dropped
from a fiber without the need to convert them to electronic signals and back again to
optical.
By combining these technologies, 5G-PHOS proposes a converged fiber wireless costefficient solution. With massive-MIMO enabled RRHs, several beams can be produced
through a single fiber with Wavelength-division Multiplexing (WDM). Furthermore, analog
radio over fiber transmission enables the use of higher order modulation schemes,
resulting in low complexity and high spectral efficiency. Thereby, 5G-PHOS can offer data
rates up to 100 Gbps, decreased energy consumption by a factor of 10, while efficiently
facing the CPRI inefficiency problem.
5G-PHOS will provide solutions for dense networks, directly applicable to Fiber to The
Home (FTTH) networks, ultra-dense as well as for hotspots.
5G-PHOS is a three-year 5GPPP Phase II project on 5G integrated Fiber-Wireless
networks, launched in September 2017. 5G-PHOS brings together 16 partners from 8
countries, being led by the Aristotle University of Thessaloniki (AUTH).
5G-PHOS solutions will be tested through lab and field trials at the Orange Labs in
France, the deployed network of Telecom Italia and Cosmote Greece, and at the stadium
of P.A.O.K. F.C. in Greece.
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2. Conclusions
This deliverable presents the work carried out within WP9 regarding the video
presentation of 5G-PHOS. The developed video is presented along with its online
projection in Youtube.
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