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Introduction. A standard assumption in queueing theory is that the input process is a point
process defined by joint distribution of arrival epochs or inter-arrival times. At arrival epoch a
batch of customers arrives into the system and it is admitted into the system depending on the
system admission strategy and the system state. However, the typical feature of many nowdays
telecommunication networks (IP networks particularly) is the flow {stream) arrival of customers.
This means that the arrival of customers belonging to one entity is distributed in time. At the
moment of a new flow arrival, the number of customers, which will arrive in this flow, and moments
of their arrival are not known. The system manager has to decide whether or not to admit the
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arriving flow taking into account that the rejection of a flow causes reduction of the system
throughput and possible starvation of the servers in the future while the excessive admission of
flows can cause the increase of the mean customer sojourn time and the jitter and loss probability
of customers from admitted flows. One of possible mechanisms for admission control is token
mechanism which assumes admission of a flow only in the presence of a free token from the finite
pool of tokens, see [1]. Thus, the problemn of admission strategy optimization is reduced to the
optimal choice of the capacity of the pool.

Mathematical model and its analysis. The simplest model of the system with flow arrivals
was investigated in [2]. The queueing system has a finite capacity. Service time has an exponential
distribution. The customers arrive in flows according to a stationary Poisson arrival process. The
total number of tokens in a pool is assumed to be fixed. If there is no token available, the batch is
rejected. If the number of available tokens is positive and the system is not already full, this flow
is admitted into the system and the number of available tokens decreases by one. It is assumed
that one customier of a flow arrives at the flow arrival epoch and if it meets at least one free server,
it occupies this server and is processed. If all servers are busy, the customer moves to a buffer, if
it exists, and later it is picked up for the service. After admission of the flow, the next customer
of this flow can arrive into the system in exponentially distributed time. If the system is not full,
the customer is admitted into the system, otherwise, it is lost. The number of customers in a flow
has geometrical distribution. If the exponentially distributed time since arrival of the previous
customer of a flow expires and new customer does not arrive, it means that the arrival of the flow
is finished. The token, which was obtained by this flow upon arrival, is returned into the pool of
available tokens. Analysis of this system was implemented via consideration of a two-dimensional
continuous time Markov chain having components describing the number of customers and busy
tokens in the system at arbitrary time epoch.

In this presentation, results by |2] are extended to the systems with the Markov Arrival Process
of flows, Phase type service time distribution, infinite buffer, possibility of a batch customer arrival
within an admitted flow, arbitrary distribution of the number of customers in a flow, retrials of
rejected customers from accepted flows, etc.
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