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Aviation + Robotics + Communications — Bringing it all together
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¢ C-V2X - Vehicle to everything

C-V2X defines two transmission modes that work together to enable a broad range of use cases.

Direct C-V2X, which includes V2V, V2I, and V2P communications, provides enhanced communication range and reliability in
dedicated ITS 5.9 GHz spectrum, independent of a cellular network, as well as network communications (V2N) in traditional
mobile broadband licensed spectrum.

@ V2V communication technologies support safety systems with non-line-of-sight and latency-sensitive collision
avoidance capabilities.

@ When combined with longer-range cellular communication, short range V2| communications can help with variety of
safety and interactivity applications.

@ V2C handle everything from firmware updates and security authentication to locating landing spots and more.
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Welcome to D2X — Drone to everything

Drone-to-everything (D2X) complements all other types of ground V2X including vehicle-to-infrastructure (V2I), vehicle-to-

@ network (V2N), vehicle- to-vehicle (V2V), vehicle-to-device (V2D) vehicle-to-grid (V2G), vehicle-to-pedestrian (V2P), and so on.

Vehicular ad hoc network (VANET) applications require intensive communication and computation requirements.

Fog computing can enable migration of computational resources toward the edge of the network to meet the VANET,

@ increasing processing and storage requirements.

New V2X features enabled by Rel-15 Long Term Evolution (LTE) systems will support features such as carrier aggregation,
higher order modulation, low latency support, and new resource management solutions.
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Deployment - Model 1 \Qf. ANRA
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In this use case communication occurs node to node, when UAV is beyond line of sight communication occurs through the mobile
network (WAN).
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Communication does not occur node to node
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Figure depicts how communication will occur, in this use case communication occurs through the mobile network (WAN).
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C  Network Service — Requirements Mapping for Drones

Round trip latency of 150 ms, including all network components. Remote command and control requires a round
trip latency that is similar to human reaction time for human assist for applications to emergency landings.

Faster latency requirements are not needed due to human reaction times that cannot keep up.

The 3GPP system shall support high reliability even in high mobility scenario (e.g. 120km/h); reliability goal is near
100%
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¢  Key UTM Principals — Cellular Relevance

A set of distinct underlying principles need to be developed against which an operational UTM solution can be
measured and cellular has a role to play.

Operational UTM

Safety Security Transparency Flexibility Scalability

é I é I N
Situational .
AWareness Airspace Access Zlatfo':-n System Capacity
izati i nostic
Separation Authorization Prioi!!c?zh;tion & Cost of operation
Services Remote SEFU ey Ease of
Identification Data Access Framework Exploitati
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Tomorrow, Together

5G x Drone Trials by KDDI/au

GUTMA Connected Skies webinar session

Tetsuya CHIBA, Director, KDDI European Research Office, KDDI

2020/4/1
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Solution according to business category
Expanding domain

of applicability

Security  Inspectionsurveillance Agriculture Delivary

Smart Drone SDK for application

Smart Drone Platform (SDPF)
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Tetsuya CHIBA, KDDI
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Partner companies
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DIGITAL GATE

* “3u” is the brand name of
KDDI's mobile service.

B KDDI Smart Drone World

N Nttps://www.youtube.com/watch?v=3hmh8viUnrk

Promoting Digital Transformation
to contribute to clients’ businesses

Tetsuya CHIBA, KDDI Tomorrow. Together w
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Drone Race - 5G Pre-Service

https://www.youtube.com/watch?v=00YyIIfgkXU
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Real-time Control of 5G Drone Utilizing 4K HD Video 16
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Wi-Fi _?_G inal A 4K camera and a low-latency codec are mounted on a drone that flies over the 5G area above,
Router ermina transmitting 4K high-definition video in front of the drone to the ground with low latency.

While watching 4K high definition video on the ground, we confirmed that delicate drone control
would be possible.

Tetsuya CHIBA, KDDI Tomorrow. Together m



‘ Drone Port . 5G Antenna
Drone @ 5G Tablet ( ))) I 5G Radio Center l - Rescue Center -

5G Core 4K Monitor

Loud 4K Camera
Speaker

Rescue Area | 5G Antenna

(1)

__________________________________________________________________________________

' 2. The video images of the victims are captured by the 4K
camera equipped with the drone and transmitted in real time
' to the 4K monitor of the mountain rescue center through 5G.

. ) : ) i n ition, using voice transmission through the status of |
. 3. At the same time, 4K video from the drone was transmitted | : . qddto » UsIng volice tra SMISsIo through 5G, ) :
- : : . .1 victims was confirmed by calling from the center with

' in real-time to rescue workers on site with a 5G tablet. A
T i loudspeakers.

_________ £

Tetsuya CHIBA, KDDI Tomorrow. Together m
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Official Partner of the Olympic Winter Games Beijing 2022

Predlctable revolution
of the UAV oper%tlons
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Sustained Growth In Market Space Various Application Scenarios

China industrial UAV market
(100-million-yuan)
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Supervisions:

Supervision system of UAV is not -

completely established. Unregulated i

drone flights may threaten the ]

airspace and flight safety. :
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Control: !
the satellite communication and I
point-to-point remote control cannot ._J

meet the industry requirements.

01. Real-time data
transmissions involving
control commands,
telemetry and service
contents.

02. Reliable and stable
air-to-ground
communication capacity.

03. High-level
autonomous flying and
low-latency access
control to simplifying
operations and
improving safety.



Provide the LTE/5G
network to support
long-distance  flight
control and data real-
time transmission.

. The chances for Telecom operators

Provide the customized
UAV services:

airspace approval,
weather insurance,
route planning,
module customizing
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Official Partner of the Olympic Winter Games Beijing 2022

Provide the cloud
based platform to
achieve the UAV data
analysis, image
identification,
mapping modeling.
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The mobile
network
connection
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Customized
drones and
airborne
modules

Customized
Drones

Value-added
services
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“ » %_,f‘f\'China Unicom built the UAV industry ecology

data products
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Become a Member & More Information

General inquiries: info@gutma.org

Website: https://gutma.org/
LinkedIn: GUTMA
Twitter: @gutma_org

Acting Secretary General:
Simon Johnson

Global UTM Association
EPFL Innovation Park, Building C.

1015. Lausanne, Switzerland
+41-44-586-7350
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https://www.linkedin.com/in/simonjohnsongva/




