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Managing Off-Chain Transactions Considering Fees in Bitcoin

TAKAHIRO NAGAMINED'®  KANTA MATSUURAL'P)

Abstract: Bitcoin suffers from a scalability problem that it cannot process lots of transactions per unit
time. To improve the scalability problem, payment channels, where transactions are processed outside of
the blockchain, have been proposed to reduce the number of on-chain transactions. Payment channels that
replace transactions by utilizing timelocks, which set time constraints on transactions, have been proposed
in previous researches, however, they have not considered transaction fees which determine the transaction
priority.

In this paper, we point out that the management of off-chain transactions utilizing timelocks doesn’t work
appropriately without appropriate fees. Besides, we describe the method of adding fees to solve the above-
mentioned problem and discuss the fairness of fees paid by channel users.
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