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The Hamburg Port Authority (HPA) HPA E

Hamburg Port Authority

Institution under public law

» Future-oriented port management services offering
one face to the customer since 2005

* The HPA was established as part of the merging of
various Hamburg authorities with port-related
duties

» Carrying out of infrastructure works

» Workforce: about 1,800 employees

© HPA image archive, Andreas Schmidt-Wiethoff
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The Hamburg Port Authority (HPA) HPA E

Hamburg Port Authority

Key duties:

« Maintaining the waterside and landside infrastructure

» Ensuring safe and efficient navigation

« Maintaining & upgrading the port railway facilities

* Managing the port property

« Carrying out statutory duties within the port area as
well as providing port industry services

Challenges:

» Creating growth despite limited land resources
* The port — an industrial area in the heart of the city of
Hamburg

© HPA image archive, Andreas Schmidt-Wiethoff
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Project 5G-MoNArch HR\ &

Hamburg Port Authority

5G MoNArch (5G Mobile Network Architecture for diverse services, use cases, and applications .
in 5G and beyond) j
* EU-funded project

* €7,7 M funding for 19 partners

* B2B-Testbed in Hamburg and B2C-Testbed in Torino

* Partnership testbed Hamburg: Deutsche Telekom, Nokia, Samsung and HPA
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The main goals in the testing of 5G requirements:

* Resilience

* Latency I
* Security and privacy 0

* Resource elasticity
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5G is intended to provide security and reliability for many applications in the port area that are

currently not possible with mobile communications
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5G compared to 4G

Hamburg Port Authority

4G LTE VS. 5G New Radio

Peak Data Rate 1 Gb/s

Data Bandwidth 2Mb/s to
D 1Gb/S
|
()
Connection Density per KM?
ém 100 Thousand Connections

= ()
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The Standard 5G I-B\E-;
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Latency times of less than 1 ms would allow critical applications to be securely established By
mobile communication, that’s why 5G is supposed to be a real alternative to the fiber optic
cable.

11
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5G provides a connection density - the total number of devices in a unit area - of 1000000/KM?,

this is an important fact for the rising number of loT devices (wearables etc.) in the future

AN v B N s T/

The energy efficiency of 5G should be equal to 4G, although 5G has improved services

compared to 4G
--!g!“'-ﬂ

Last but not least: 5G should reach peak data rates of up to 10 gigabits per second and should O
II also provides a guaranteed minimum data rate of 100 Mbits/s. (Achievable data rate across

coverage area)
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The Standard 5G: Network Slicing HPA &

Hamburg Port Authority

Background:

There will be diverse requirements by new services and use cases in future mobile
networks

Current existing technology like 4G can’t support these new requirements
Network slicing is a new concept with flexibility
It allows the adapting of the functionality to specific requirements of services

AN v = A T VA

With the concept of network slicing, multiple virtualized and logically self-contained
networks can be deployed for multi-services

Network slicing is realized on the common network infrastructure

I e e o
l Several slices with different properties can be acquired via service level agreement:
*  Minimal bandwidth

*  Maximum latency
Resilience (guanranteed availability despite errors in the overall system)

N N
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The Standard 5G: Network Slicing HPA &

Hamburg Port Authority

]

Network slicing is a very interesting business case for HPA

* Slicing allows - without any infrastructure activities — additionell HPA-Slices

* Unauthorized users are not able to connect and can‘t use these slices. The data
communication inside the network is highly secured

I\ 7 U N 1 e 7 B

Network slicing as business case for the port of Hamburg

*  Focus on our own virtuell HPA-mobile-network with HPA exclusive , Sim-Cards*
* Inthis slice, only HPA-Devices are able to connect

* Only these HPA-Devices can communicate with each other in this slice

-
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Testbed Hamburg H2A:

2 antennas on the ‘ _
Heinrich Hertz tower / “.Heinfich Hestf\'l"dvaer
23| Yoo i , L

supply the testbed S

Use-Case 2: Mobile sensors on barges
for emissions measurement

Use-Case 1: Traffic light control for
better traffic flow

Use-Case 3: Mobile AR- and VR
Headsets
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Use Case - Traffic light control HA:

‘ ™ 5 © Universitat
HRENFELD HolatS \ Hamburg

Overview

>z

e Connection of an existing traffic light to the port road traffic management
« 5G-Modem will be integrated in the control cabinet and is connected via ethernet

to the control unit \f
g R S R = Y 1 ST . L i o8 F " J "S- — S
s Technical Innovation

shafen Elochause Altonaer

Sonesh et * The 5G slice for the control unit should have an high reliability

e A simultaneous connection to both testbed antennas is assumed in the slice

(N[ T B SA 1 = —r—

STEINWERDER

Goals

i /5 * Today, every new traffic light in the port area is connected via fiber

* If the prototype shows that a safe and reliable connection via 5G is
possible, new ortemporary traffic lights connections would be

& much more efficient and economic than via fiber

ALTENWERDER
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Use Case — Mobile sensors on barges for emissions measurement A\'-m‘f

Overview
* Equipping three ships of the Flotte Hamburg fleet with 5G access points

* Prototype environmental sensors will be installed and connected via 5G

* Raw data is transferred to the HPA data center in real time. »
SR S~ G O S « =
Technlcal Innovatlon

* |n this mobile test setup, the 5G-Slice for the control unit should have a guaranteed low
packet-loss F

 The mobile assets of HPA are securely integrated into the HPA intranet without any VPN

tunneling

/"'7\,"“"\\7,b Goals
: . Today, some ships are connected via LTE and secured VPN-Tunnels
* HPA can connect sensors everywhere efficiently, if the prototype

demonstrates compliance with SLAs for raw data transmission

R e
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Use Case - Mobile broadband for augmented reality and
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virtual reality headsets

Overview

* Connection of the Microsoft HoloLens via 5G

e 5G-Smartphone-Prototype enables connectivity via WLAN-Tethering
* HPA-Engineers should be supported in activities in the field

Technical Innovation
* The 5G-Slice for the AR/VR-Device should have a high bandwidth
* Live streaming of CAD and simulation'datarshould'be made possible

Goals

» So far, VR and AR technologies are only used indoors

» New. infrastructures in the port area can be planned much more
efficiently and without errors, if the prototype shows that AR/VR
can also be used outdoors with the necessary bandwidth
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Hamburg Port Authority

The way to 5G

Implementation and evaluation General availability of 5G
of the testbed Hamburg use-

17/18 //J\ 19/20
) @ (@) @®
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18/19 2021

Network-Slicing with*Multi-Service” Extension of the festbed with
production-related 5G-Hardware

is available for HPA
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Hamburg Port Authority

Application World Ports Sustainability Awards

For more information please contact:
Hendrik Roreger

Head of Business Intelligence

Hamburg Authority AGR

Fon: +49 42847 5007
hendrik.roreger@hpa.hamburg.de
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