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eRPL : An Enhanced RPL Based Light-Weight Routing Protocol in
a IoT Capable Infra-Less Wireless Networks

Hayoung Oh’

ABSTRACT

The first mission for the IoT based hyper—-connectivity communication is developing a device-to-device communication technique in
infra-less low-power and lossy networks. In a low-power and lossy wireless network, IoT devices and routers cannot keep the original
path toward the destination since they have the limited memory. Different from the previous light-weight routing protocols focusing on the
reduction of the control messages, the proposed scheme provides the light-weight IPv6 address auto—configuration, IPv6 neighbor discovery
and routing protocol in a IoT capable infra-less wireless networks with the bloom filer and enhanced rank concepts. And for the first time
we evaluate our proposed scheme based on the modeling of various probability distributions in the IoT environments with the lossy
wireless link. Specifically, the proposed enhanced RPL based light-weight routing protocol improves the robustness with the multi-paths
locally established based on the enhanced rank concepts even though lossy wireless links are existed. We showed the improvements of the
proposed scheme up to 40% than the RPL based protocol.

Keywords : loT(Internet of Thing), Hyper-Connectivity Communication, RPL(Routing Protocol for Low-Power and Lossy
Networks), Light-Weight Routing Protocol
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CoAP in M2M related architecture
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loT based protocols for Low-power communications

Data Plan

Control Plane

6LoWPAN (IPv6 over Low-power WPAN)

-Fragment Forwarding Technique

CoAP(Constrained Application Protocol)

- M2M communication in constrained networks

- Connect smart objects to the Internet

- A bulk data transfer mechanism over UDP

- Avoid fragmentation, retransmission of TCP to minimize state
maintenance and power usage

- Its own loss detection and retransmission to avoid the problems
TCP has in wireless networks

- Goal: HTTP equivalent for WSNs
Transfer : REST)

(Representational ~ State

RPL (Routing Protocol for Low-power and Lossy Networks)

- Each node builds a directed acyclic graph through which packets

can be efficiently routed to sink nodes.

- From the sink, RPL builds routes to nodes inside the network

which can distribute data to sensor nodes.

- ContikiMAC used as radio cycling protocol.
- Energy consumption is measured using Contiki's built-in power

profiler.
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DAG Information Object (DIO)

o A DIO carries information that allows a node to discover
an RPL Instance, learn its configuration parameters and
select DODAG parents

DAG Information Saclicitation (DIS)

@ A DIS solicits a DODAG Information Object from an RPL
node

Destination Advertisement Object (DAO)

@ A DAO propagates destination information upwards along
the DODAG

"

Fig. 4. RPL control messages

Table 2. Device classifications based on the limited memory size

Data Size Code Size
Class 1 ~10KB ~ 100 KB
Class 2 ~50 KB ~ 250 KB

Table 3. Device role based classification with the limited memory

Nodes talking to
constrained nodes

Gateways/

Constrained nodes .
Proxies

- To sleepy nodes
- Normally always

- Sleepy nodes - To sleepy nodes

- Could be always
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