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The use of power control in wireless networks can lead to two conflicting effects. An increase in the transmission power on a 

link may  

(i) improve the quality and thus the throughput on that link but, 

(ii) increase the levels of interference on other links. A decrease in the transmission power can have the opposite 

effects. Our primary goal in this work is to understand the implications of power control on interference and 

contention. We conduct experiments on an indoor mesh network. Based on analysis of our experimental data, 

we identify three interference scenarios:  
a) the overlapping case, where the aggregate throughput achievable with two overlapping links cannot be 

improved via power control; 

b) the hidden terminal case, where proper power control can primarily improve fairness and,  

c) the potentially disjoint case, where proper power control can enable simultaneous transmissions and thus 

improve throughput dramatically. We 

find that power control can significantly improve overall throughput as well as 

fairness. However, to our surprise, we note that using virtual carrier sensing in 

conjunction with power control generally degrades performance, often to a large 

degree. 

 

The goal of this lecture was to characterize interference effects in IEEE 802.11-based wireless 

mesh networks and examine the impact of power control on interference. An increase in 

transmission power may result in: 

(a) increased quality of reception and hence, potentially higher throughputs at the intended 

receiver, and  

(b) increased interference levels. These two effects are conflicting in terms of providing the best 

network-wide throughput. We experimentally evaluate power control as a means of improving 

wireless network performance. We also evaluate the use of virtual carrier sensing (RTS/CTS) 

in conjunction with power control. In this study, we focus on the interference between pairs of 

links, and provide detailed experimental results for a wide variety of such pairs. Based on our 

experimental results, we identify three interference scenarios.  

a) The overlapping case: if two links are overlapping, neither the use of power control nor 

the use of RTS/CTS messages can help improve the aggregate throughput. If two links 

overlap, only one of the links can be active at any given time. Thus, the maximum total 
achievable throughput would be the maximum throughput achievable on one of these 

links.  

b) The hidden-terminal case: in this case, we find that proper power control is 

essential for ensuring fairness. We observe that the use of RTS/CTS 

in conjunction with power control generally results in degraded overall throughput and 

fairness in the hidden-terminal case.  

c) The potentially disjoint case: here, we find that power control can result in dramatic 

performance improvements. However, the use of virtual carrier sensing tends to remove 

opportunities for simultaneous transmissions, and consequently results in significantly lower 

overall throughput.  
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