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e Project Goal
NPriM0-5G

. Threealear EU-Korea collaboration project (07/2018-06/2021) funded
by IITP and EU H2020 (grant agreement No 815191)

« Research and Innovation Action (RIA) that is heavy on demos

* PROJECT GOAL

« To demonstrate an end-to-end 5G system providing immersive video services for
moving objects. This will be done by cross-continental testbeds that m_te%rate
radlto access and core networks developed by different PriMO-5G projec
partners.

* OBJECTIVES

* Objective 1: To demonstrate an end-to-end 5G system providing immersive
video services for moving objects

* Objective 2: To develop technologies of mmWave access, 5G core networks,
and Al-assisted communications fulfilling requirements for Objective 1

* Objective 3: Input to 5G standardization and spectrum regulation activities
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AALTO, KCL,
KTH, YU, CAU,
GIST, KAIST

(MG, EAB,
NI,EUC

Technology System Network
supplier manufacturer operator

End user

Note: Changes in Year 2

* Chung-Ang University (CAU) replaced by Korea
University (KU)

« Gwangju Institute of Science and Technology
(GIST) left the consortium

Consortium

EUROPEAN PARTNERS

A =
-
Aalto University Cumucore ERICSSON
Aalto University Cumucore Ericsson AB
(Project Coordinator)
INGS
oliege
NATIONAL
LONDON INSTRUMENTS
King's College KTH Royal Institute National Instruments
ondon of Technology Dresden GmbH

KOREAN PARTNERS

KAIST

Yonsei University Korea Advanced Institute of
(Project Co-Coordinator) Science and Technology

H eucAasT?

KT Corporation EUCAST
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o Testbeds and experimental assets
NPriMo-56

f ro ¥ A0 £

drones
and fog cloud edge cloud

AALTO: Aalto University (Finland)
KU/CAU: Korea University (Korea)
CMC: Cumucore (Finland) ‘
Take-5 mmWave radio :
EUC: EUCAST (Korea) ; moving BSs
KAIST: Korea Advanced Institute of network platform GRS :
Science and Technology (Korea)
KCL: King’s College London (UK)
KT: Korea Telecom (Korea)
NI: National Instruments (Germany)
YU: Yonsei University (Korea)

CMC5G core KT 5G core

28.8.2020 PriMO-5G project overview, 5GTNF Results Seminar 6
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« Estimated burnt land hectares In
European countries
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Source: European Forest Fire Information System (EFFIS) of the European Commission
Joint Research Centre, http://effis.jrc.ec.europa.eu
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. Fires are an ever-growing challenge

 Australian large-scale forest fires

T Tihor Sea”

Coral Sea

Australian
Bight

Source: https://www.commondreams.org/news/2019/12/21/everything-burning-
australian-inferno-continues-choking-access-cities-across-country



https://www.commondreams.org/news/2019/12/21/everything-burning-australian-inferno-continues-choking-access-cities-across-country

P PriMO-5G firefighting use cases
T\&P-:'iMO-EG Scenarios G150 CRROR

Use case A1. Placement of communication and @ Use case A2. Network slice management for forest
computing for forest firefighting firefighting

e Aspects firefighters care about:
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E } &/ (MO} < } Rescue team communication slice

Media communication slice
/- Core Netwerk

Mwng Vehicular
oNa gNB + MEC

OEnhanced situational awareness
CJCommon operating picture

[1Joint decision making
OFirefighter tenability

Scenario A: Forest firefighting with
robots and UAVs

Use case B1. UAV-assisted preparatory measures @ Use Case B2. Differentiated UAV fleet management for

o for smart urban firefighting smart urban firefighting
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Selected project results and activities
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I Optimal routing & application relocation
NPriMo0-5G

Central commander

~ F

e |P addresses unchanged (for drone UE and firetruck UE)

e UPF and APP instance does not change -> increased latency for UE-to-
UE and UE-to-APP

28.8.2020 PriMO-5G project overview, 5GTNF Results Seminar 10
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Optimal routing & application relocation

Local
Site A

Local
Site B
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e |P addresses unchanged but UPF changes - lower latency for UE-to-UE

Further details:

- PriMO-5G Deliverables D2.1, D5.1 and D5.2 e APP instance relocation - lower latency for UE-to-APP

- Ali Symeri, "Application Server Mobility and 5G Core
Network”, KTH MSc Thesis, 2019

28.8.2020 PriMO-5G project overview, 5GTNF Results Seminar 11
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Aerial video streaming for urban firefighting

Local area / Remote area

YU & KAIST - DRONE FLEET
‘\’ g

KT 5G
gNB

o/ N/

e Immersive video streaming with real time object detection and Al-based
resolution management for communications and edge compute tradeoffs

5G

——

0)

Further details:
- PriMO-5G Deliverable D5.1 and D5.2
- https://www.youtube.com/watch?v=gKXCUr99NOI

CAU - AUTOMOBILE (MEC)“ O\ A

VR with
REMOTE
CONTROL

KT 5G
gNB

Firefighter

FIRE 92.3%

28.8.2020
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Incheon / Seoul

YU - GROUND CONTROL STATION

High quality & accuracy by using deep learning :

SUPER
RESOLUTION

Incident
Commander
J

_ [FIRE 99.8%

[ Coverage-MAP computed ; updated !
_— UCB-MAP { Coverage-MAP
. 0o |- (p" 0:0 (5)0
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P
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e Developing 3D coverage maps for
drone flight missions
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https://www.youtube.com/watch?v=gKXCUr99N0I

NPriM0-56

A recent major wildfire event in Australia engulfing a
land area of 100,000 km? between July 2019 and
January 2020 (see figure below). The scale of the fire
required firefighting assistance from five countries as
well as local volunteers.

How big are the Australian fires?
An estimated 10 million hectares (100,000 sq km) across
Australia since 1 July

UK

us

Springteld o

LScranton
N e
A&Nsw‘Ym_k

G Philadelphia

naE

Further details:
- PriMO-5G Deliverable D5.1

Intercontinental firefighting

5G Key Extended Artificial DS bject
Technologies Reality Intelligence tection
URLLC AR
EOC: Emorgency Oporations Contro
ICP: Incident Command Post or GCS @
EOC: Emergency Operations Centre
Edge
m OF e COC Romeniiing ety IR oanng
elofll ICP and EOC from affected country r r
@ Super
Computing Resolution
VR -
Core Slicing EOC
Virtual : :
Reconstruction H
Affected Country —
L

e Demonstrate flexibility of 5G SBA to create network slices with
network functions running in different locations

e Possible demo scenarios:

e Finland is the affected country (RAN and MEC in disaster area) and
Korea is the assisting country, and vice versa

28.8.2020 PriMO-5G project overview, 5GTNF Results Seminar 13



- Key take aways
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Take away Comments

Drones demonstrating great Firefighting, search-and-rescue operations in disaster areas, medical
potential in public safety domain emergencies, wide-area surveillance (e.g. lockdown compliance) etc.

Public safety applications
involving drones put stringent and

Mobility, wide-area connectivity, low latency communication, high
reliability, service continuity, co-existence of aerial and ground

diverse requirements on the )
equipment etc.

network

5G Architecture supports these Via slicing and edge computing capabilities, Non-Public Networks,
requirements Isolated Operation for Public Satefy (IOPS) etc.

PriMO-5G solutions provide For example optimal routing and application instance relocation, Al-
further enhancements assisted communications and computing, cross-continental networks

28.8.2020 PriMO-5G project overview, 5GTNF Results Seminar 14
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Contact

https://primo-5g.eu/ @ info@primo5g.com o @PriMO5G

28.8.2020

This project has received funding from the European Union’s Horizon
2020 research and innovation programme under grant agreement No
815191. The project is also supported by the Institute for Information
& communications Technology Promotion (IITP) grant funded by the

Korea government (MSIT) (No.2018-0-00170, Virtual Presence in Moving
Objects through 5G).
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