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Abstract

For Vehicle-to-Infrastructure(V2I) systems with energy-constrained Road Side Units(RSUs), it is disadvantageous to
increase RSU’s transmission distance to reduce the whole data delivery delay between RSUs. In this paper, we
propose that the vehicle nodes, which are relatively less constrained from energy consumption, increase their
transmission distance, resulting in the reduction of the data delivery delay. From the numerical analysis, we compared
the delivery delay with that of the previous strategy, according to variations of vehicle nodes’ transmission distance,
vehicle nodes’ traffic density, and RSU’s maximum transmission distance. As a result, the proposed strategy shows
that the transmission distances of vehicle nodes and RSUs can be adaptively adjusted to satisfy the low data delay,
based on the vehicular traffic density, RSU’s energy capacity and RSU’s energy harvesting efficiency.
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Fig. 1. RSU’s procedure when receiving data
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Table 1. Parameter values for numerical analysis

Parameters Symbol Value
Number of RSUs N |20
Inter-RSU distance D 4000 m
Vehicle’s Tx distance C 400 ~ 2000 m

RSU’'s maximum Tx distance | 2, |100 ~ 500 m

RSU's minimum Tx distance | £, |100 m

Vehicle’s maximum speed - 30 m/s
Vehicle's accel-/deacceleration] - 06 m/s?
Number of traffic lanes - 3

Density of vehicle nodes cars/h |10 ~ 8000
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Fig. 1. Data delivery delay versus transmission distance of

vehicle nodes
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