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0 5G Aspects
O The prominent role of MEC

0 First experiences from 5G-oriented experiments

O Infrastructures and first use cases (5G-EVE)

O Connected and Automated Mobility powered by 5G (5G-
MOBIX, 5G-CARMEN)

O Further Verticals (5G-HEART, 5G-TOURS)
o0 MEC role to be discussed

11 Prospects (verticals, technologies)



5G Aspects — Overview
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5G Aspects — Viewpoints

Traffic increase Many verticals

Global mobile data traffic from 2017 to 2022 (in exabytes per month)
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References: .

= Cisco Visual Networking Index: Forecast /
and Trends, 2017-2022 White Paper

= Ericsson Mobility Report, June 2019

System Features:

More spectrum, more cells (towards no cells)
Resources: computing, storage, communication
Complex infrastructure
Many options for delivering services



5G Aspects — The role of MEC

ETSI Definition:

* MEC is a natural development in the evolution of mobile base stations and the convergence of IT and
telecommunications networking.

* MEC will enable new vertical business segments and services for consumers and enterprise customers.

* Use cases include: video analytics; location services; Internet-of-Things (loT); augmented reality; optimized local
content distribution; data caching

* Business potentials
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First Experiences from 5G-oriented activities:
The contribution of 5G-PPP

From concept to trials

5G-PPP
Phase 3
(2019-2021)

Concepts Components Trials
0 Physical layer 0 Resource 0 Facilities (5G-EVE)
(Fantastic 5G) management 1 CAM (5G-MOBIX, 5G-
0 System Level (OnesG) CARMEN)
Simulation (plus 0 Slicing (One5G, 5 Further cases: Food,
initial experiments) Clear5G) Security /Safety, etc. (5G-
0 Simulation and HEART, 5G-TOURYS)

Experiments



Facilities: 5G European Validation platform for Extensive
trials (5G-EVE)
I

0 The Greek 5G EVE site facility covers a region of
Northern Athens, around the R&D site of the Greek .

National Telecommunication Organization (OTE) —— ———
mart Ambulance
(outdoor air quality, smart mobility)

o 5G end-to-end functionality for eMBB, URLLC and mMTC
0 OTE, Ericsson GR, Nokia GR and WINGS prepare and

upgrade the Greek site facility to handle 5G-oriented
o User Interface Intent Based Requirements Translation Slice Negotiator

O Industry 4.0 functionality with Automated Guided Vehicles (AGVs) Management & Orchestration

4 a 4 4 i

(responsible: ERICSSON-GR) NFV / VNF

o Utilities applications on Smart Energy grid monitoring & ultra-
reliable / fast fault restoration (responsible: WINGS)

(power restoration)
e

GUI & Front-end intelligence

Slice Manager Diagnostics Monitoring Controller

o S t citi licati f d i lit t d
mart ¢l |e.s. applications Tocused on air quality daspects dnd on 'g Nokia loT Platform WINGS Big Data & Ericsson Mobile Cloud
smart mObIIITy K] ~—— Analytics Platform Robotics
O Cloud services
o Smart cities applications focused on Connected Ambulance o3 o
(responsible: NOKIA-GR) g
(V)
0 Open to vertical industries for execution and validation
of pilots with full sets of 5G capabilities
OTE Core & Servers
o Testing ground for services, equipment, and new features prior to _
their commercial release :
O The existing equipment and network functionality are a mix of <Zt _— =777
. . . =7
Ericsson and Nokia technologies (complemented by OAl e - OTE eNB / gNB
technologies managed by WINGS), which will be progressively Nokia multi-band (4G+ / 5G-NR-NSA) Ericsson Radio Dot Open-source 3GPP

(5G Small cell) compliant base station

extended (sesm% GPRS  NB-loT 4G  4G++  5G-NR(NSA) _ ———
Role of MEC (utility and other use cases):
(utility ) 0 &@ gl
UEs

* Reduced latency for critical services , Uilies S \ait Cities
. . ° o mart metering mbulance
* Optimize information flow
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CAM — Green Driving and Infotainment (5G-CARMEN)

Generation of descriptive, predictive and prescriptive
analytics, based on roadside and (potentially)
vehicle data, towards value adding car/passenger
services;

Decision making towards green driving, and other
services;

Personalised services including infotainment context;

Resource management, service orchestration and

life-cycle management for seamless service
continuation, in multi-domain and cross-border
setups.

Cross-border corridor: Germany — Austria — Italy
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Role of MEC:

Reduced latency for critical services

Proactive caching for video streaming applications
Bringing content closer to the user

Distributing the computations
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CAM and 5G driven services: Advanced customs and border
control applications (5G-MOBIX)

Development and integration of

36 Core Network 56 Core Network G0 Al /ML techniques to enable
OperatorA Operator B Q Analysis . e ’
B et \,\\3 Assisted ‘““zero-touch” truck
- e border crossing
*  Mobility Management
. s igration movaive 0 Threat assessment and
M Aggregation/ ey classification of incoming trucks
Platooning - URLLC, eMBS, ... T rt Network R .
gcgoc e — s based on on-board and road-side
€ xBorder Mobility - URLL, .. @ Stakeholders & sensors
their relationships

uRLLC Slice

e N8 :%E"ﬂ{oémf 0 Protection against smuggling,
7 A < L ‘ & ((())) slehoders human trafficking and
o (B ‘ Qi | é ~ @ o contraband through data fusion
I R R a o G marcs and intelligent analytics
fﬁa' cox |} cvx |. cvax | ) L 7) ol 0 Increased safety and protection
v gNg § b 5 i of customs personnel
 — *HW & SW deployment
r CCAM use case d
— 1 : 0 Cross-border corridor: Greece-

Turkey (and ES-PT)

Role of MEC:

* Reduced latency for critical services
* Reduced reaction times in threat assessment




Further cases: Food Security /Safety, Health, Transport (5G-
HEART)

1 Use cases

‘ loT

. . o . Wl [ Amae
O Healthcare: pillcams for automatic detection in screening of colon -l
cancer and vital-sign patches with advanced geo-localization as well | vanspectints | somr ik al —
as 5G AR/VR paramedic services veand arce S S
. . . . 6\\(\// (4-\(& "\“. ,
O Transport: autonomous/assisted /remote driving and vehicle data R E ok
. Monitoring \X\&\' 4 c;i\(‘(":x‘)oo) servers
services ¢ A 45 o2 spects | (110
o : : B A e 75 L
O Agquaculture: remote monitoring of fish and water quality mh.fam“,‘* S __ETTT
operator - < 5G-EVE Athens Node

0 Test cases to be integrated in the Greek node (aquaculture)

Aquaculture
New Node in Megara
(West Athens)
Supporting also NB-loT

O Multi-parameter monitoring /data collection (mMTC)

O Security camera footage (eMBB)

New nodes in West Athens for
supporting aquaculture /

O Fish and infrastructure monitoring (e MBB) aorcuture vertel

O Autonomous functionality (URLLC)

Sensors and Actuator Communicaficn .’: Artifi:ial shboar PN
0 Underwater cameras, drones and sensors will be attached in the net oo’ D] wiree @ | ot G
Or near the Surche 1. Water Quantity and Quality i 2. Data Collection and Transmission j S.Ana\ﬂimapd Decision Ji 4.Rea|lirr|ern.oniltoring,Dala
0 Exploitation of AGNES platform (Artificial Intelligence and Internet ~ .
of Things powered platform (and applications) for food security B o= | A AN ——
and safety) ﬂl o) =
a.  Physical/chemical (Oxygen, o Protocals (Modus, DNP3, JEC a. Behavior Monitoring
Current, pH, Turbidity, Salinity, H 870.5.104, MQTT, CoAP, 1| . Complex Event *| b. Water quality management
Role of MEC: , mrﬂ’iﬂm';:m B 'T“:c“,,ffbgm :;“G P b. :rd?:f?xgmmks E'. i::&%ﬁ:%ﬂm
, , G Rt |¢ e | Gt
* Reduced latency and higher throughput for video/ < Gamviedpateany ||| TSRS T

images
* Installation monitoring and decision making
functionality




Further cases: Cities (5G-TOURS)

1 Use cases:

O Turin, the touristic city: focused on media and
broadcast use cases

O Rennes, the safe city: where e-health use cases will
be demonstrated

O Athens, the mobility-efficient city: that brings 5G to
users in motion as well as to transport-related service
providers

0 “Complex” services

0 The Athens node is based on 5G-EVE Athens site
facility which will be extended towards the Athens
International Airport where the following scenarios
will be trialed:

O Smart airport parking management

O Video-enhanced ground-based moving vehicles
O Emergency airport evacuation

O Excursion in an AR/VR- enhanced bus

0 Exploitation of STARLIT platform (cloud baSed ioT
smARt Llving plaTform)

hospital  ambutance

monitoring
Touristic city 900
' ” Safe trip . %

TIPSR
> BN n.l » s enjoyoble comfortoble

museum OUMSIC  events& remote trip .. trip

atractions media wisits ) tourist /
citizen E
estabish foperate [ A network slice
monitoring

network shices 4 L

BID«S

wmart Sfe &

parkieg efficient b\B

airport

Tenants” interfoce

Network sfice bluepring &
’ lifecycle management Service layer | KPI monitoring ]
vertical

‘ requiremems ‘ ' M dota ‘ mbm_ s
< Enhanced MANO Al-based data o
e MANO configuration | ~ analyti | s
f? rlastklty _ data i Intent-based ._;c.;? r’",;_:'F

‘-0“1'(10' nc(worhrg “—Jl
et 4'" broadcast

s wﬂfwm-on configuration

5G-EVE Platform: 5G baseline components

Role of MEC:

* Reduced latency for critical services
* Better experience of demanding services such as AR/VR




Prospects — Wrap up

0 MEC is a network architecture that brings real-time, high-
bandwidth, low-latency access to radio network information,

O Allowing operators to enable a new ecosystem and to create win-
win situations.

0 Multiple types of services enabled
O Currently: results are collected and evaluated

1 Further work

O Aggregate management

¥ In conjunction with the communication and software technologies
advancements

O Technical, Business, Regulation
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