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Announcement

» This presentation is based on B. K. Jung, C. Herold, J. Eckhardt, T. Kurner ,Link-Level and
System-Level Simulation of 300 GHz Wireless Backhaul Links® accepted for publication at
ISAP2020, Osaka, January 2021.
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Outline
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2. SiMoNe - Link Level and System Level Simulator

3. Simulation Results

4. Conclusion
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Introduction

moblle(_data traffic (Exabyte e aidatpgckhaul

= Time & Cost intensive
= Huge men's labour

, = Geographical limits
) = Poor maintenance
; V( 7 performance
aa 1~ _ ‘ " Alternative
L 'Y e e g = Wireless backhaul at 300 GHz
e T LA A aAs v [THz communication]

= Lage available bandwidth

b{ Existing base station

.{ New base station
] for ultra-densification
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Introduction

,I

= An application of THz communication : Wireless backhaul link
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SiMoNe - Link Level and System Level Simulator

/_,.J-ﬁéé\\"ﬁt‘c S‘muléf?BE = In-house developed simulation framework
gation Pre,, = Simulator for Mobile Networks (SiMoNe)
q{ 0193 C’;C. &G
7

[S] SiMoNe
Simulator for Mobile Nelworks
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SiMoNe - Link Level and System Level Simulator

Wide functional features
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Simulation Results

Wireless Backhaul

’f' Network

Process of Simulation Flows .

BER
Data Rate

Interference Level
Impulse Response
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Simulation Results

Automatic Planning Algorithm

= Provision of wireless backhaul network through automatic planning algorithm
= Decision of possibly less fibre backhaul connection
= Optimization factor => Cost reduction

éuilding 3D Mud@
Link Distance )

3> Automatic > . |
Safety Angle ) _ Optimum Solution
" : J Planning Algorithm
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Simulation Results

Structure of Link and System Level Simulation

Link Level Simulation

_ Hardware and RF-Impairments

KPIs
BER & Datz Rate

Weather influence

Bit Generation ¢ Bit Evaluation

| ~Chamnet™ !
Encoder Decoder
Phase noise of LO
Modulator \ LNA transfer function / Detector

PA transfer function
IQ Imbalace
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Simulation Results

Automatic Planning of Wireless Backhaul Network
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Hanover 1 km x 1km region
7 existing cell sites
300 new cell sites

88 cable connection
212 wireless connection
~71% reduction of cable

@ Fibre Backhauled Cellsites
@® Wireless Backhauled Cellsites
Easting <108 - Wireless Backhaul Links
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Simulation Results

System Level Simulation Result
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Simulation Results

Preparation of Link Level Simulation
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Simulation Results

» Hardware impairments
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Simulation Results

Link Level Simulation Result

» Simulation of different parameter settings to investigate the effect of single
influence factors on the resulting KPls

» Mandatory to model RF impairments for realistic results
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Conclusion

» System-level simulation show the possibility of wireless backhaul links
» Feasibility of wireless backhaul network
= Planing methods and guidelines of the backhaul network

= [ ink-level simulation show BER and data rate of IEEE Standard 802.15.3d

= Best suitable modulation and coding schemes
= Can be used to show the scalability of the ThoR approach

» Same tool and scenario for both of system level and link level simulation
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Thank you for your attention

The work presented here, has been performed within the Horizon 2020 ThoR project.
This project has received funding from Horizon 2020, the European Union’s
Framework Programme for Research and Innovation, under grant agreement No.
814523. ThoR has also received funding from the National Institute of Information and
Communications Technology in Japan (NICT).
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