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Analysis of a Wireless Transmitter Model
Considering Retransmission for Real Time Traffic

8, AFL”
(Tae-Yong Kim, Young Yong Kim)

Abstract - There are two types of packet loss probabilities used in both the network layer and the physical layer
within the wireless transmitter such as a queueing discard probability and transmission loss probability. We analyze
these loss performances in order to guarantee Quality of Service (QoS) which is the basic of the future network. The
queuing loss probability is caused by a maximum allowable delay time and the transmission loss probability is caused by
a wireless channel error. These two types of packet loss probabilities are not easily analyzed due to recursive feedback
which, originates as a result at a queueing delay and a number of retransmission attempts. We consider a wireless
transmitter to a M/D/1 queueing model. We configurate the model to have a finite-size FIFO buffer in order to analyze
the real-time traffic streams. Then we present the approaches used for evaluating the loss probabilities of this M/D/1/K
queueing model. To analyze the two types of probabilities which have mutual feedbacks with each other, we drive the
solutions recursively. The validity and accuracy of the analysis are confirmed by the computer simulation. From the
following solutions, we suggest a minimum of ‘a Maximum Allowable Delay Time' for real-time traffic in order to
initially guarantee the QoS. Finally, we analyze the required service rate for each type utilizing real-time traffic and we
apply our valuable analysis to a N-user's wireless network in order to get the fundamental information (types of
supportable real-type traffics. tvpes of supportable QoS. supportable maximum number of users) for network design.
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