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5G-VICTOR! in a Nutshell 5 \/iCTORI

* |CT-19 Project

“Vertlcal demos over Common large scale field Trials fOr rail, eneRgy and media Industries”
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5G-VICTORI Key Objectives

* Transform current closed, purposely developed and dedicated

infrastructures into open environments where resources and
functions are exposed tothe telecom and the vertical industries
through common repositories

Design and prototype an open 5G infrastructure capable of
instantiating and co-hosting various vertical sectors —adoption of

slicing & virtualization

Demonstration of the large variety of 5G-VICTORI vertical and cross-
vertical use cases [1]

Extension of ICT-17 Infrastructures & 5GUK towards the Integration
of commerciallyrelevant, operational environments [2] [3]

[1] 5G-VICTORI deliverable D2.1, “5G VICTORI Use case and requirements definition and reference
architecture for vertical services”, March 2020 (link)

[2] 5G-VICTORI deliverable D2.2, “Preliminary individual site facility planning”, July 2020 (link)
[3] 5G-VICTORI deliverable D2.3, “Final individual site facility planning”, in preparation, May 2021
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https://www.5g-victori-project.eu/wp-content/uploads/2020/05/2020-05-21-5G-VICTORI_D2.2_v1.0.pdf
https://www.5g-victori-project.eu/wp-content/uploads/2020/06/2020-03-31-5G-VICTORI_D2.1_v1.0.pdf

5G-VICTORI Use Cases and sites

“Enhanced Mobile broadband under high speed

mobility”, Vertical: Transportation — Rail

“Digital Mobility”
Cross-Vertical - Transportation and Media

“Critical services for railway systems”
Vertical: Rail

“Smart Energy Metering”
Cross-Vertical: Energy and Rail

“Digitization of Power Plants”
Vertical: Smart Factory

“CDN services in dense, static and mobile
environments”
Cross-Vertical: Media and Transportation
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Future

Asset

Extensions

Current Status

5G-VICTORI deliverable D2.1, “5G VICTORI Use case and requirements definition and reference architecture for vertical services”, March 2020 (link)

5G-VICTORI deliverable D2.2, “Preliminary individual site facility planning”, July 2020 (link)

5G-VICTORI deliverable D2.3, “Final individual site facility planning”, in preparation, May 2021

5G-VICTORI
ICT-19-2019 N2 857201

03/06/2021



https://www.5g-victori-project.eu/wp-content/uploads/2020/06/2020-03-31-5G-VICTORI_D2.1_v1.0.pdf
https://www.5g-victori-project.eu/wp-content/uploads/2020/05/2020-05-21-5G-VICTORI_D2.2_v1.0.pdf
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5G-VICTORI facility in Patras 56 WACTOR

(Extension of 5G-VINNI)

~ Lecation #B: ADMIE, Rio/Kastelokampos |
LocatioRA#G: Dasyllio(Hil‘at City Centre) ™~
i lLocations.DT-and D3: S e N
quipmentito be used Ultraclink GX86 from-Intracom: =

UL-GX link up to 10 Gbits

UL-FX link up to 3 Gbits

Google

e A prototyp;e network and deployment to facilitate train operations and services considering the
FRMCS service definition

* Creation of two separate infrastructure slices that will concurrently

1. provide “Business services” (eMBB slice) to train passengers using dedicated disaggregated femtocells
deployed on-board, and

2. support “Critical” (uRLLC slice) and “Performance” (eMBB + uRLLC slice) services over an
heterogeneous Wireless deployment
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5G-VICTORI Service Deploymen

Local Railway Premises
or Central Train Station

Train @ Train Station

Local/ Cloud Remote
Facilities

Mobile TV
Streaming

56C
(SMFIUPF)

ulti-hop Wireless Multi-hop Wireless Transport

Transport
(mmWave/ Subs) (mmWave)
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UC# 1.1 Multi-connectivity framework in 5G {/#CTORI
provisioning track-to-train connectivity

L ¢
/ LA r
KTEA y e ey
AttwAokapvaviag NE ;

- ) UL-GX link up to 10 Gbits
777777777 UL-FX link up to 3 Gbits

. Fiber link

. gNB base station

(possible) WiGig terminals

8 S -
AO, MeZef)(')'nm'eno .
izTgBepvslo‘ ¥

FACLY:
O 2

BIAVAYT E PO/
.« Google, |

03/06/2021

ICT-19-2019 N2 857201



Multi-technology Wireless network - Mobility

=

Sub-6

sub-6GHz
connectivity only

Handover Mngmt: selection of
technology/antenna

Track side & Cloud Communication

\ Sub-GGHz node
| [ ] \\

mmWave node mmWave node

GHz node :
con

Fiber/wireless

mmWave equipment
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Physical Model of the Railway Testbed in Patras

Track Model

» Coarse track mapping

coordinates of Patras railway track 2 imported in MATLAB
» Piece-wise 3D Cartesian linear model

resolution, incl. position of train nodes and stanchion D1-D4 APs
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Train Model
» Length of 35 m with 3 segments (Stadler/Bombardier GTW 4501 2/6)

» Height of train antenna @ 4.2m (4.0-4.3 m), stanchion AP @ 5 m (4.5-5.0 m)
Rear Antenna

Front Antenna
— > > —>

15m 5m 15m

» Speed of train assumed to be 15 km/h (~4.2m/s)

TPAI NC =
7. O

Stanchion D2

Goals of the analysis
» Determine the azimuth (XY plane) and
elevation (XZ plane) angles between both
the FA and RA towards D2 (in 3D).

» Determine the optimal mounting spots R

and orientation for IHP’s mmWawe nodes
on the train and the stanchion pole ?

'\ \

Train Antennas
(FA'and RA)
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Azimuth angle analysis between the train- 5G/iCTOR
mounted and stanchion-mounted mmWave nodes

M \
Observations Ap.. | 02 )
... 60 FrontAntenna to D2
» depends on the vicinity of the FA/RA antennas to the D2. 2 .0l ‘w Rear Antenna to D2
» point where either FA/RA is crossing the D2 is critical, need to checkif — [Y] W& ! ————————— e 20!
beam adaptation/sector switching can be timely performed. 2 I
P positive is that second train antenna still provides coverage in the %-20~ —]
transition zone. E ol
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Elevation angle analysis between the train-
mounted and stanchion-mounted mmWave nodes

| D2 (IHP)

Observations

» depends on the height difference between FA/RA and D2.
» even within the transition zone, the change in the elevation angle is

only moderate and in the range [0:15] deg.

» since the mmWave nodes have a HPBW of 60 deg, we expect
continuous coverage in the elevation plane both for FA and RA.

Range of interest
D1<->D3 (160n+200m)

-
o
T

Elevation Angle in deg
[6)]
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Reat Antenna to D2
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Off-peak observable
elevation angle range
is ca.[0:2] deg

)

Transition zone is ca. 20m (AA>20 and AA<-20deg)
At a speed of 15 km/h (4.2m/s), the transition would last 4.8s
Handower to the other (rear) antenna in this zone
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Conclusions

* 5G test networks in an operational environment capable of instantiating
various particularly challenging vertical use cases/Apps on a single 5G
network deployment

* Enabling flexible deployment of vertical-specific network functions based
on App requirements (capacity, latency and reliability)

e Extensions towards the city centre of Patras and work ongoing on
wireless network connectivity (Sub-6, mmWave) in a multi-connectivity
scenario involving mobility

* Association and beam adaptation time of the mmWave nodes need to
be cross-compared with simulation findings to ensure a seamless (high
data rate) train-to-track connection
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Thanks for your attention!

5G-VICTORI Project
Project Coordinator: Jesus Gutiérrez (teran@ihp-microelectronics.com)
Technical Manager: Anna Tzanakaki (Anna.Tzanakaki@bristol.ac.uk)
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Inter-facility trials — 5G-VIOS

5G VIOS
|
ICT-17 ili
|  5GUKExchange Mabllity 5GUKExchange , 5GUKExchange New
prOJects | Manager Modules
¥ (.
Common Bus [ Modified I
Modules |
5G-PICTURE Profilin APl 5GUKExchange | 5GUKExch 5G-PICTURE
) & Gateway 8 xchange )
TSecure Channel — L2 (JANET, GEANT)/ L3 (Internet)
\ ] * \ 7
Edge A EdgeB Edge C
5GUKExch
e xchange  CPICTURE & 5GUKExchange SG_TIC(;.T;J;E & 5GUKExchange
\CT17 NEI ICT-17 NBI “rofiine | NBI
Profiling I Profiling I Profiling

WIM

\/,

Edge Orchestrator (NetOS)

VIM

WIM

5G-VICTORI deliverable D2.5, “5G-VICTORI Infrastructure Operating System”, July 2020 (link
5G-VICTORI deliverable D4.1, “Field trials methodology and guidelines”, September 2020

Edge Orchestrator (OSM)

VIM

)
(link)

5G-VICTORI
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Edge Orchestrator (ONAP)
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https://www.5g-victori-project.eu/wp-content/uploads/2020/10/2020-07-31-5G-VICTORI_D2.5_v1.0.pdf
https://www.5g-victori-project.eu/wp-content/uploads/2020/10/2020-09-25-5G-VICTORI_D4.1_v1.0_Website_Version.pdf

