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ABSTRACT

This paper introduces two multi-hop delay factors which can be caused by conventional TDMA scheduling;
queueing delay and delay by random link scheduling, and proposes a new sequential scheduling scheme to
resolve these two factors. We also simulate the TDMA network with the proposed link scheduling scheme and
compare it with conventional(random) link scheduling scheme in terms of end-to-end packet transmission delay.
From the simulation results, the more the average hop distance increases, the more the difference of the delay
performance of both scheduling schemes increases. When the average number of hops is 2.66, 4.1, 4.75, and
6.3, the proposed sequential scheduling scheme reduces the average end-to-end delay by about 22%, 36%, 48%,

and 55% respectively when compared to the random scheduling scheme.
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Algorithm 1. Slot assignment in a destination node

1 if £ = g then

2 pr reserves the slots for both prsand pr as a
RN.
3 pr sends the SA-RES packet with Assigned
Slot Index t0 pi...
end if

Algorithm 2. Slot assignment in an intermediate/a
source node

1 if £ =1 then
2 Based on Assigned Slot Index, p; reserves the
slots for both p; and p, as a TN.

3 pi begins to send data in the assigned slots.

4 else if 1< k< q then

5 Based on Assigned Slot Index, pi reserves the
slots for both p; and pi+; as a TN.

6 pr reserves the slots for both py; and pi as a
RN.

7 pr sends the SA-RES packet with Assigned
Slot Index to pi.;.

end if
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Table 1. Frame sizes for communication ranges.

Communication 60 50 40 30 25

range (meters)
Avg. hop distance | 2.02 | 2.66 | 4.1 | 475 | 6.3
One-hop degree 226 | 16.8 | 11.5 | 6.6 4.5

Frame size 164 | 156 | 136 | 122 | 115
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