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Abstract :

RPL (IPv6 Routing Protocol for Low-power Lossy Network) is a standardized routing protocol for LLNs

(Low power and Lossy Networks) by the IETF (Internet Engineering Task Force). RPL creates routes and builds a
DODAG (Destination Oriented Directed Acyclic Graph) through OF (Objective Function) defining routing metrics and
optimization objectives. RPL supports a leaf mode which does not allow any child nodes. In this paper, we propose

INFRA-RPL which provides a dynamic leaf mode functionality to a leaf node with the mobility. The proposed

protocol is implemented in the open-source IoT operating system, Contiki-NG and Cooja simulator, and its performance

is evaluated. The evaluation results show that INFRA-RPL outperforms the existing protocols in the terms of PDR,

latency, and control message overhead.
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Fig. 2. Existing leaf mode
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Fig. 3

. INFRA-RPL

if(No DIO received during trickle timer period){//DIS transmission
print(“parent loss parent_loss_flag = 17)
parent_loss_flag = 1
dis_send(parent_loss_flag)

}

if(parent_loss_flag in received DIS == 1){ //DIS reception
print(“received parent_loss_flag = 1, leaf_mode: disable)
leaf_mode = 0

}

elsef
print(“received parent_loss_flag = 0, leaf_mode: enable)
leaf_mode = 1

}

2l 4. INFRA-RPL S[AF ZE
Fig. 4.INFRA-RPL pseudo code
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Table 1. Simulation Environment

0OS/Simulator Contiki-NG/Cooja

Device Cooja Mote
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Fig. 5. Simulation topology
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Fig. 6. Simulation topology after a basic node removal (30
minutes later)
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Fig. 7. Simulation topology after a mobile node removal (30
minutes later)
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Fig. 9. PDR for Experiment 2
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Fig. 10. Latency for Experiment 1
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Fig. 11. Latency for Experiment 2
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Control Message

Control Message
®RPL ®RPL(leaf) ™ INFRA-RPL

320
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T2 12, ME 10 oS Mo HAIX] T
Fig. 12. the number of control messages for Experiment 1

Control Message

Control Message
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Fig. 13. the number of control messages for Experiment 2

4. Control Message Overhead
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