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Abstract We study a single server discrete-time repairable Erlang loss system with Bernoulli arrival
process and no waiting space. The server in the system is assumed to provide two different types of
services, namely regular and optional services, to the customer. During the operation of the system, the
breakdown of the service facility can induce customer to leave the system immediately. Applying a new
type discrete supplementary variable technique, we obtain some performance characteristics, such as the
steady-state availability, failure frequency of the system, mean time to the first failure, probabilities for
the server being idle, busy, breakdown and the steady-state loss probability of the system etc. At last,
by the numerical examples and computer simulation analysis, we prove the rationality and validity of the

theoretical analysis technique.
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