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Abstract There have been many studies on IEEE 802.15.4 for home area networks(HAN) in Smart Grids.
Existing unslotted or slotted IEEE 802.15.4 has almost not met strict conditions of the U.S. Department Of
Energy(DOE). This study proposed a improved algorithm that reduces collisions, delay time and changes in the
delay time. For this purpose, numbers were given to nodes to make the transmission in the order of the node
numbers. Since the probability of the occurrence of collisions would decrease compared to random transmission
if the nodes were given numbers, Backoff time was set at 0. In the proposed Numbered-Unslotted-ZeroBackoff
algorithm, when the packet size was 133 octets and less than 180 packets per second occurred, it was found
that packet delivery ratio was over 99.99%, and that all the maximum delay, the mean delay and the minimum
delay were less than 0.02 seconds. This paper could confirm that the algorithm proposed in this study met the
strict conditions of the DOE.
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[Table 1] Summary of smart grid functions and their
communication network assignments for HAN

Smart Grid

... |Bandwidth, Latency, Availability
Functionality

Most Stringent:
300 kbps/node, 0.02 seconds, 99.99%
AMI 100 kbps/node, 2-15 sec, 99-99.99%

DR 100 kbps/node, 0.5-2 sec, 99-99.99%
DER 100 kbps/node, 0.02-15 sec, 99-99.99%
EV 100 kbps/vehicle, 2 sec-5 min, 99-99.99%
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[Fig. 1] Slotted CSMA-CA Algorithm
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[Table 2] Simulation Parameters setting

Number of Nodes 4 - 34

Packet Transmit Rate/Node 10 packets/s

Traffic Load 40 - 340 octets/s

Packet Size 133 octets
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