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ABSTRACT

IEEE 802.15.4e TSCH(Time Slotted Channel Hopping) standard provides high reliability, deterministic delay,
and efficient energy use by using channel hopping and TDMA. Research on scheduling method in TSCH has
been proliferated since it is not explicitly specified in the standard. Orchestra® is an autonomous scheduling
scheme that was proposed recently. Because it doesn’t require a negotiation process between nodes, there is
less overhead due to the exchange of control messages. However, since a fixed slot is allocated for a node in
a slotframe, its performance degrades severely with high traffic load. As a solution to this problem,
e-TSCH-Orch temporarily assigns additional slots, but it doesn’t solve the problem with persistent high traffic
load. Therefore, in this paper, we propose an algorithm for schedule update in autonomous scheduling to solve
the Orchestra’s problem and improve e-TSCH-Orch’s performance. Using three performance indicators, we
conduct performance comparisons with Orchestra and e-TSCH-Orch, which prove that the proposed algorithm

improves latency and reliability compared to existing solutions.
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Table 2. Transition probability matrix.
Normal Burst
Normal 0.9 0.1
Burst 0.9 0.1
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Table 3. Parameter values used in the simulation.

Parameter Values
Length of slotframe™®”! 11
MAC_MIN_BE/
MAC_MAX_BE®*” 35
MAC_MAX_FRAME_ 7
RETRIES[5]
Simulation time 50 min
Number of nodes 9 ~ 100
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Table 4. Simulation results in scenario 1.
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Algorithm - - -

min | max | min | max | min | max
Orchestra 600 | 2337 | 1.30 | 3.25 | 0.56 | 0.91
e-TSCH-Orch | 280 873 | 1.23 | 1.56 | 0.53 | 0.69
SRCA 80 159 | 1.00 | 1.17 | 0.24 | 0.53
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Table 5. Simulation results in scenario 2.

Latency ETX PLR

min | max | min | max | min | max

Algorithm

Orchestra 524 | 2590 | 1.43 | 3.72 | 0.20 | 0.81

e-TSCH-Orch | 209 | 651 | 1.24 | 1.60 | 0.13 | 0.31

SRCA 32 239 | 1.01 | 1.32 | 0.03 | 0.40
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