Simulating 6TISCH
Stack for Avionic
Wireless Sensor

Networks In
OMNeT++

OMNeT++
Community
Summit 2022

TUHH

% Hamburg
University of
ComNets Technology

Institute of Communication Networks

i::::; I e T R F:::::
(|  EEE N A RN (|
AT T |
L NI T T R TN VR
TR ||||| Vol
vo  HITHITTHL o HUHITTTTHE 0

Yevhenii Shudrenko, Koojana Kuladinithi
and Andreas Timm-Giel

03.11.2022




Agenda:

| I ——

1. Introduction

2.Background
Challenge

3.Implementation

4.Demos

Network Bootstrapping
Adapting to Traffic
Interference Avoidance

5.Conclusion & Outlook

i

ComNets

TUHH

03.11.22




l. Introduction

i

ComNets

TUHH

03.11.22




Wireless Sensor Networks
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Figure 1: Wireless Sensor Networks (WSNs) examples.
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Wireless Sensor Networks
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IEEE 802.15.4

5

ComNets
TUHH
OSI| model loT protocol stacks
Application ZigBee
: ISA100a
Thread
6TiISCH
Network
Data Link IEEE 802.15.4 MAC
(CSMA/CA, DSME, TSCH) 9
|IEEE 802.15.4
Py PHY

Figure 2: Protocols based on IEEE 802.15.4 standard for low-rate wireless personal area networks.
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Figure 2: Protocols based on IEEE 802.15.4 standard for low-rate wireless personal area networks.
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Timeslotted Channel Hopping (TSCH)
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Figure 3: TSCH schedule example for a 4-node network.
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IPv6 over the TSCH mode of IEEE 802.15.4 (6TiSCH)
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Figure 4: IETF 6TiSCH.
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Minimal Scheduling Function (MSF)
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Figure 6: TSCH schedule under MSF.
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2. Background
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Wireless Avionics Intra-Communication (WAIC)
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Quality of Service (QoS) in 6TiSCH
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Figure 8: QoS challenges in a WAIC network using 6TiSCH. 03.11.22
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Quality of Service (QoS) in 6TiSCH
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3. Implementation
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Implementation Overview
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Implementation - RPL
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4. Demos
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Network Bootstrapping
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Figure 11: Network bootstrapping
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Adapting to Traffic
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Figure 12: MSF adaptating number of scheduled cells to the traffic load (1 pkt/sf).
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Interference Avoidance
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Figure 13: MSF relocating interfered cells after HOUSEKEEPING_PERIOD duration.
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Conclusion & Outlook
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- Testing (unit, end-to-end, ...)
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