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Main Target

» Aim to enhance connectivity and quality of service via 5G technology
» 5G connectivity during ferry trip

» Satellite connection

» 5G NR and Core on ferry communication infrastructure
» Test environment for freight and passenger use cases

» Quality of service

» For freight: loT connection for trucks
during the ferry trip

» For passengers: more capacity and
faster connection

» For ship: capacity and loT connectivity
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Use Case overview

Aim is to test continuous connection during the road-ferry
trip. The UC focuses on freight transportation, where an FSU
is tracking cargo through 10T sensors.

FSU is connected to the ferry communication infrastructure
and it shares location, temperature, video and time data to
backend systems via 5G ROUTES communication
infrastructure. This data is used to analyze the QoS of
connectivity. Aim of the tests is to monitor and measure the
quality of service during the ferry trip, with various
connectivity setups.
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Also an mMTC load simulatio
ferry trip, where smart phones
generate a large amount of TCP
test server. Aim is to execute thi
continuously during the ferry trip.
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MMTC testing

Simulating massive amount of low bandwidth datastreams over 5G internet

- Assumes real life harbour could have 10 000 containers with IoT device, and
1000 trucks each having 10 IoT device packages

- Each device would be tranamitting status and position every 60 seconds

- Thus there would be 333 messages per second, or 29 million messages per day

1 to 20 Internet Cloud servers

- Each server listens to test specific TCP port(s)
- Accept and maintain TCP streams with dients
- Records all connections and timestamped messages

MMTC tests 5
5 - 20 terminals with 5G radios

- Each terminal opens and maintains 20 0000 - 50 0000 TCP data streams to Internet test servers

Each device is monitored every 5 minutes, £

leading to 288 messages per day per device J32f - unis il send status message to al datastreams every 1t0 60 seconds

(60/5 * 24 = 288). O et o chson oAt 1 e ik s FoAHS BpAE 7t 1800 O smmirpes b oecoi
20 000 thousands devices would then generate

5.76 million messages per day, or 67 messages

per second.

Simulation assumes 1000 trucks, each having 10 IOT devices, with additional 10 000 monit
cargo containers in the harbor area. Then total IOT device count is 20 000.

G Specificities
MmMTC capability to support increasing number of IOT devices
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Communication with cloud

Cloud
Data from FSU sensors are Service Conti
transmitted to the MQTT
broker :  Data from FSU
MQTT broker via
e

Edge Video

1
1
1
1
1
1
server X
1
1
1
1
1

in the ferry cargo




Ferry Side unit (FSU)
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Secure places.
Also FSU is used to identify a
that could possibly be ignited in th
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WINGS gateway installed in the ferry

GPS - Coordinates transmitted at 1 Hz
(Ublox 6-m) -

‘Accelerometer Acceleration monitoring
(Lsmzozc) J

e

Lidar Placed in front bumper to monitor the distance wfth front obstacles

—

(Lite v3-HP) o

Quectel RM500

Raspberry Pi 4 5G modem

——MQTT—

nvironmental - Monitoring Humidity,temperature,pressure
(BME280)

NFC reader Used to scan cargo NFC
(Oem 125kHz) }

CAN BUS B
(EIm327) " Parsing vehicle parameters (speed,rpm,throttle pasition,etc)

CAMERA
(video steram)

0l




Conclusions




Thank you!

George Agapiou
WINGS ICT SOLUTIONS




