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Abstract The Internet Engineering Task Force (IETF) proposed IPv6 Routing Protocol for Low-power
Lossy Network (RPL) as a routing protocol for Low Power and Lossy Networks (LLN). In RPL networks,
only a few parent nodes are connected to many child nodes, which is called Thundering Herd
Phenomenon. To solve this problem, it has been considered to limit the maximum number of child
nodes connected per node using the CNC (Child Number Count) parameter. However, the problem
remains that some parent nodes can be attached with as many as the maximum number of child nodes.
How to determine the maximum CNC value is yet another problem. Therefore, in this paper, we propose
an algorithm that evenly distributes the number of child nodes connected per node, to solve the
Thundering Herd Phenomenon problem. The performance of the proposed algorithm is compared with
that of the conventional RPL using CNC. As a result, we showed that the proposed algorithm performs

better in terms of load balancing.
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Algorithm 1:

PP : Preferred Parent node

RDIO : Received_DIO

PN : Parent Node sending DIO

EPP : Existed Preferred parent node
PN-CNC : Parent Node(PN)'s CNC
PN-ETX : Parent Node(PN)'s ETX
TH : ETX threshold

if(PP = NULL & RDIO=True & PN-CNC<{4)
send DAO to PN
received DAO-ACK from PN
PP=PN

else if(RDIO=True & PN-CNC<{4 & PN-ETX(TH)
send DAO to NPN & EPP
received DAO-ACK from PN & EPN
PP=PN
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Table 1. Parameter values used in the simulation.

Parameter Value
MAX_CNC 4
Node’s buffer 20
Length of slotfrmae 10
endTime 1000 slots
PGR 1/10 ~ 2.2/10
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Table 2. Packet loss rate

Generate rate NBC-RPL's PLR CNC-RPL’'s PLR
10 % 0 0.041949879
12 % 0 0107482347
14 % 0 0.161971975
16 % 0 0.198659219
18 % 0.00516952 0.23083911
20 % 0.033326195 0.254718393
22 % 0.081375223 0.293113477
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