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Abstract In this paper, we firstly propose an adaptive compensation timing synchronization al-
gorithm, which bases on the analysis of timing synchronization mechanism for CMs of the DOC-
SIS specifications. By accurately predicting the time of which timing errors come up and giving
timing compensation in time, the proposed algorithm can make CMs acquire the global timing
synchronization to CMTS in(not sure) the HFC upstream TDMA channel, and ensure the CMs
access the channel and transmit services correctly. Then, we also describe an optimized imple-
mentation for the algorithm, which replaces all involved multiply-division operations by add-sub-
tract operations. Thus, the optimized algorithm improves its universality and reduces its com-
plexity. The proposed algorithm has been integrated in an independent design SoC chip for CM,
the test results in real network conditions show that, by using the improved algorithm, timing
precision of the CM is 10. 24 times higher than the request of DOCSIS specifications, and has a
good reliability.
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rately predicting the time of which timing errors come up and
giving timing compensation in time. the proposed algorithm
can make CMs acquire the global timing synchronization to
CMTS in(not sure) the HFC upstream TDMA channel, and
ensure the CMs access the channel and transmit services cor-
rectly. Then, the paper describes an optimized implementa-
tion for the algorithm. which replaces all involved multiply-
division operations by add-subtract operations. Thus, the
optimized algorithm improves its universality and reduces its
complexity. The proposed algorithm has been integrated in
an independent design SoC chip for CM, the test results in
real network conditions show that, by using the improved al-
gorithm, timing precision of the CM is 10. 24 times higher
than the request of DOCSIS specifications, and has a good re-

liability.



