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MODELLING OF MULTI-SERVICE NETWORKS WITH
OVERFLOW TRAFFIC

The development of network control techniques based on traffic overflow has pro-
vided one of the basic methods that can be used in optimization of the usage of net-
work resources with simultaneous provision of all the required quality parameters for
individual traffic streams offered to the network. In the networks with overflow traffic
two types of resources are used, i.e. direct resources and alternative resources. Calls
that cannot be serviced by the direct resources are redirected to alternative re-
sources. Alternative resources for given connections can comprise direct resources
for other connections. The use of the alternative resources decreases the overall cost
of the network and enables operators to extend its transmission capabilities without a

simultaneous increase in the capacities of nodes and with the assumed traffic loss

factor retained.

Initially, traffic overflow was used exclusively in traditional hierarchical telecommunications networks. Gradually,
with the increase in popularity of radio networks, in which optimization of limited resources becomes a signifi-
cant challenge, traffic overflow has been introduced to wireless networks of the second, third and fourth genera-
tion. The major difficulty that occurs during an analysis of systems with traffic overflow is to determine the de-
manded volume of alternative resources (with low losses). If we assume that a given distribution of time between
calls offered to the primary resources (e.g. exponential distribution), then traffic that overflows from these re-
sources will be of a different nature, because calls from an overflow stream can appear only during the total oc-
cupancy of the primary resources. If we assume identical value of the offered traffic and identical value of the
blocking probability, then to execute service for the overflow traffic, a greater number of resources is required
than that for the service of the traffic offered to the primary resources.

In this talk, the methods for analytical modelling of multi-service networks with implemented traffic overflow
mechanisms will be elaborated and some numerical results will be shown
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