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Abstract Dynamic spectrum access (DSA) is an attractive approach to solve the spectrum scarcity problem. In
DSA, spectrum licensed to a primary user (PU) can be shared by a secondary user (SU) while protecting the PU
from the expected interference caused by the SU spectrum usage. In case that PU’s spectrum usage is dynamic,
spectrum sensing is the key technique for SU to find proper vacant spectrum. However the requirements of the
spectrum sensing is challenging; high accuracy, short latency, and low computational cost. For this issue, we have
investigated smart spectrum access (SSA), in which useful and information related to PU spectrum utilization is
used to achieve not only the above requirements by investigating advanced spectrum sensing but also more efficient
spectrum utilization. In SSA, one issue is implementation of a method to obtain the information since it may require
non-negligible implementation cost at the SU side. One reasonable approach is two-layer SSA in which the first layer
is typical spectrum sharing, and in the second layer spectrum awareness system (SAS) is implemented. A role of the
SAS is observation of PU spectrum usage, obtaining the useful information and providing it to SUs. In this paper,
the concept of the two-layer SSA, configuration of SAS, and some techniques for spectrum usage measurements
are shown. In addition, spectrum usage modeling and spectrum sensing based on the useful information, such as
spectrum usage rate, are also shown.
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