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Efficient Power Allocation Algorithm for Wireless Networks
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Abstract In communication systems the solution of the problem of maximizing the mutual information between
the input and output of a channel composed of several subchannels under total power constraint has a waterfilling
structure. OFDM and MIMO can be decomposed into parallel subchannels with CSI. Waterfilling solves the
problem of optimal power allocation to these subchannels to achieve the rate approaching the channel capacity
under total power constraint. In waterfilling, more power is alloted to good channels(high SNR) and less or no
power to bad channels to increase the rate of good channels, resulting in channel capacity. Waterfilling finds the
exact water level satisfying the power constraint employing an iterative algorithm to estimate and update the water
level. In this process computation of partial sums of inverse of square of subchannel gain is repeatedly required. In
this paper we reduced the computation time of waterfilling algorithm by replacing the partial sum computation with
reference to an array which contains the precomputed partial sums in initialization phase.
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Table 1. Execution Time of Algorithm 2, 3(sec)

A Sare)E2 e E3
200 0.000055937790905 0.000041232423201
300 0.000066583609219 0.000049292028585
400 0.000076337026590 0.000059266888075
500 0.000087651270709 0.000071056112771
600 0.000099018009001 0.000078961735247
700 0.000109177381311 0.000089457070265
800 0.000120883581922 0.0001003688590657
900 0.000138483128373 0.0001165895585659
1000 0.000151375697298 0.000129142665164
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