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Abstract This paper explores the reliability issue especially associated with the time-division
synchronous communication when a networking stack i1s implemented using software timers
provided by embedded operating systems. Especially, we explore the reliability of beacon
synchronization of IEEE 802.15.4. Our experiments based on its practical implementation clearly
show that processing delays or losses of hardware timer interrupts used for software timers lead
to occasional failures in beacon synchronization. To avoid such failures, we suggest a reception
time compensation scheme that turns on the receiver earlier than expected.
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Table 1 Measurements of Beacon Interval Deviation

BO O|EF(A)| FAHUMB) | LAHB-A) | 22H&
(sec) (sec) (sec) (%)
14| 251.65824 251.923 +0.26476 0.10
13| 125.82912 125.964 +0.13488 0.11
12| 62.91456 62.954 +0.03944 0.06
11| 31.45728 31.494 +0.03672 0.12
10| 15.72864 15.748 +0.01936 0.12
9 7.864 7.876 +0.01200 0.15
8| 3.93216 3.94 +0.00784 0.2
7| 1.96608 1.971 +0.00492 0.3
6 | 0.98304 0.987 +0.00396 0.4
5 | 0.49152 0.495 +0.00348 0.7
4 | 0.24576 0.249 +0.00324 1.3
3| 0.12288 0.126 +0.00312 2.5
2 | 0.06144 0.065 +0.00356 5.8
1| 0.03072 0.034 +0.00328 10.6
0| 0.01536 0.019 +0.00364 23.7
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Fig. 7 Beacon Synchronization Failure (Device :
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Table 2 Beacon Reception Rate (BO=10, SO=9)
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