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Figure 10. Per cent of total time BAS-I session rates are equal to or better than
EAS session rates for all active flows.

We observe that all active multicast and unicast sessions are served at higher average session
rates compared to the EAS policy case. The multicast flows experience an average increase of
95% in their sustainable session rates, while unicast flows experience average gains of 37%.
Unicast flows experience a more moderate improvement compared to multicast flows. There are
two factors behind this behaviour. First, the optimization policy tries to minimize the rate
variance experienced by all multicast flows, without taking into account the rates of the unicast
flows sharing the same queues as the multicast flows. As a result, multicast flows benefit the most
from the re-arrangement of power levels across spot-beam queues. Therefore, the fairness of the
BAS-I policy at a per-flow level is an issue, even though, the net system throughput is increased.

Secondly, BAS-I policy allows power levels to go to zero, therefore, the service rates of some
spot-beam queues drop down to levels that are lower than their EAS rates at the end of the
optimization. Consequently, the flows incident to them have lower session rates. As a result, the
instantaneous rate of an active flow may drop down to a level lower than the EAS rate, even
though the average rate of the flow remains higher than the EAS rate. Therefore, it is important
to look at the percentage of total time, the sustainable session rates of all active flows remain at a
level equal to or higher than their EAS session rates. In Figure 10, we look at this metric given by
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for i = 1,2,.. ., (Lu + 4), where 1(.) is the indicator function. We observe that for unicast
connections, the flow rates are below the EAS rates approximately 25% of the time, while the
number is approximately 5% for multicast flows over the same duration. Therefore, for unicast
flows, the instantaneous flow rates drop below EAS rates for a significant fraction of the time.
From a user point of view, this fluctuation in the session rate of an active flow may not be
desirable for some applications, even thought the session rate is higher on the average.

In Figure 11, we plot the percentage of total power assigned to each spot-beam queue, and in
Figure 12, the corresponding service rates, given by
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