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FORMATION OF A CONTROL DECISION ON ADMISSION
OF A NEW USER TO AN ULTRA-WIDEBAND
CODE-DIVISION MULTIPLE ACCESS SYSTEM
WITH COGNITIVE CAPABILITIES

In the system of performance indicators for unequal-energy complex
signal ensembles in ultra-wideband code-division multiple access systems,
the structural efficiency indicator and the energy fairness indicator are
introduced as characteristics suitable for selection, comparison, and ranking
of complex signal ensembles [1]. In the multilevel functional model, these
indicators are related to the structural and energy levels of the system, while
their further use is extended to the power-channel and system levels [2].
Based on these indicators, a procedure for admission of a new user is
proposed. The procedure consists in selecting a free complex signal through
the formation and evaluation of candidate ensembles.

Control over the environment of a cognitive radio system using a
probabilistic neural network involves a decision-making subsystem. Such a
subsystem can select the access type and control radiation power,
modulation types, and coding [3]. For a system with cognitive capabilities,
the procedure for selecting a free complex signal through candidate
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ensembles uses the performance indicators of the selected candidate
ensemble as additional input parameters for forming the decision on
admission of a new user.

The current set of occupied signals in the operating state of the system
defines the active ensemble. Each free complex signal, after being added to
the active ensemble, forms a separate candidate ensemble. The set of
candidate ensembles defines possible system states after admission of the
new user. For each candidate ensemble, the structural efficiency indicator
and the energy fairness indicator are determined; then the specified
constraints are checked and the free signal recommended for admission of
a new user is selected.

After selecting the candidate ensemble, the indicators of the power-
channel and system levels are determined. The indicators of the energy,
structural, power-channel, and system levels form the vector of
performance indicators of the selected candidate ensemble. This vector,
together with the parameters of control over the environment of the
cognitive radio system, forms the feature vector for the probabilistic neural
network. Using this feature vector, the neural network forms a decision on
admission of a new user, recommendation of another free signal, or
modification of access parameters.

Thus, the neural-network decision is formed using a feature vector that
includes the parameters of control over the environment and the
performance indicators of the selected candidate ensemble. Therefore, the
decision on admission of a new user takes into account the state of the
environment, the availability of a free complex signal, and the structural-
energy properties of the ensemble after possible assignment of this signal.
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