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Abstract

High speed transmission with arbitrary small decoding error is an essential need for com-
munication system users. Users use the frequency band, the power and the time slot as resources
to complete the transmission mission. Due to limitation in resource, it is necessary to overcome
these limitation. Adding the ”Cognitive” and ”Cooperative” strategies to the networks can re-
duce the effect of the resource limitations in the wireless networks. In order to access the full
potential of this technology, it is important to understand its fundamental limits and trade-offs.

The relay is a key technology to effectively use of the resources. Unemployed users can
share their resources with other users. So, this nodes are resources which can be controlled. Pro-
viding the users with cognition equipments in these networks enables them to sense the medium.
The obtained data can be used with users to adapt their transmissions. This improve users’ rates
which results in the cognitive radio technology.

In addition, in order to maintain a reasonably low interference level to primary system,
the secondary nodes shall be able to detect the existence of very weak primary signals. The
sensing performance can be further enhanced by cooperation between nodes. By cooperation
of primary and secondary users, secondary users can achieve more time to communicate with
other secondary users.

In this thesis, we investigate the high spectral efficient cooperative protocol. The outage
probability and the symbol error rate of this protocol are examined. The cognitive network as
a secondary network has a limited resource. Thus, we should use a protocol with good spectral
efficiency. The incremental selective decode-and-forward protocol has better spectral efficiency
in cooperative protocols set. Moreover, we investigate the effect of primary users’ transmission

on the performance of the secondary network.

Keywords:

1. Cooperative networks
2. Cognitive network
3. Outage Probability
4. Symbol Error Rate

5. Incremental Selective Decode-and-Forward
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