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Closed Expressions of Downlink Outage Probability in Tiered Networks
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2. China Academy of Telecommunication Technology, Beijing 100191, China)

Abstract: Since the downlink outage probability expressed with bound value is not precise enough
in co-channel interference-limited tiered networks, the stochastic geometry theory is used to mod-
el network framework and closed-expressions of per-tier downlink outage probability are derived
based on the framework. The received signal to interference ratio (SIR) is formulated as a func-
tion of macrocell signal power and femtocell aggregated interference power. Then the probability
for received SIR less than a threshold is derived according to the probability distribution of macro-
cell signal power in the condition on the aggregated interference power. The downlink outage
probability is obtained by applying the probability distribution of aggregated interference power to
calculate the expectation of conditioned outage probability. Simulation results show that the
downlink outage probability in macrocell reduces about 20% and 5%, respectively, when the
femtocell transmit power decreases 3. 16 mW (the number of femtocells is 100 on average) or the
number of femtocells decreases 20 on average (the femtocell transmit power is 100 mW).
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