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Optimum iterative water-filling algorithm for cognitive MIMO MAC 

WEI Fei, YANG Zhen 
(Key Lab of Broadband Wireless Communication and Sensor Network Technology, Ministry of Education, 

Nanjing University of Posts & Telecommunications, Nanjing 210003, China) 

Abstract: The sum-rate maximization problem of the cognitive multiple-input multiple-output multiple access channel 

(MIMO MAC) under transmit power and interference temperature constraints was addressed. By exploiting the partial 

dual decomposition technique to relax the interference temperature constraint, the original problem was decomposed into 

more tractable subproblems. An iterative algorithm, in which the dual variable update and the iterative water-filling com-

putation were performed alternately, was proposed to obtain the optimum transmit covariance matrices that achieved the 

maximum sum-rate. Finally, simulation results have been presented to verify the effectiveness of the algorithm. 

Key words: cognitive radio; multiple access channel; iterative water-filling; interference temperature; partial dual de-

composition 
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� 1 ���� 

1Ĥ  2Ĥ  3Ĥ  4Ĥ  11Ĝ  12Ĝ  13Ĝ  14Ĝ  

0.537 7+0.318 8 

-2.258 8-0.433 6i 

1.833 9-1.307 7i 

0.862 2+0.342 6i 

0.725 4-0.124 1i 

0.714 7+1.409 0i 

-0.063 1+1.489 7i 

-0.205 0+1.417 2i 

0.488 9+0.293 9i  

0.726 9+0.888 4i 

1.034 7-0.787 3i  

-0.303 4-1.147 1i 

0.325 2-0.102 2i 

1.370 3+0.319 2i 

-0.754 9-0.241 4i  

-1.711 5+0.312 9i 

3.578 4-1.349 9i  

2.769 4+3.034 9i 

 

0.671 5+0.717 2i  

-1.207 5+1.630 2i 

 

-1.068 9-2.944 3i  

-0.809 5+1.438 4i 

 

-0.864 9-0.164 9i 

-0.030 1+0.627 7i 
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Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

0.295 9 

-0.145 8 

+0.308 4i 

-0.145 8 

-0.308 4i 

0.393 3 

1.791 2 

3.720 6 

+0.927 6i 

3.720 6 

−0.927 6i 

8.208 8 

0  0  

0  0 

1.454 6 

3.525 4 

+0.047 3i 

3.525 4 

-0.047 3i 

8.545 4 

1.299 0  

−0.555 2 

+1.372 2i 

−0.555 2 

−1.372 2i 

1.686 9 

2.184 4 

3.863 6 

+1.464 2i 

3.863 6 

−1.464 2i 

7.815 5 

0  0 

0  0 

1.269 5 

3.322 8 

−0.204 4i 

3.322 8 

+0.204 4i 

8.730 4 

3.717 4 

−3.612 0 

+3.210 6i 

−3.612 0 

−3.210 6i 

6.282 6 

2.942 7 

3.971 3 

+2.235 2i 

3.971 3 

−2.235 2i 

7.057 3 

4.700 3 

3.837 3 

−3.191 4i 

3.837 3 

+3.191 4i 

5.299 7 

0.850 7 

2.646 6 

−0.882 5i 

2.646 6 

+0.882 5i 

9.149 3 
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