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ABSTRACT

In this paper, we describe a greedy user selection scheme for multiuser multiple-input multiple-output (MIMO)
systems. We propose a new metric which has significantly improved performance compared to the Frobenius
norm metric. The approximation of projection matrix is applied to increase the accuracy of Frobenius norm of
effective channel matrix. We analyze the computational complexity of two metrics by using flop counts, and also
verify the achievable sum rate through numerical simulation. Our simulation result shows that the proposed

metric can achieve the improved sum rate as the number of user antenna increases.
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Fig 1. Downlink MU-MIMO communication system
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able 1. Greedy user selection algorithm pseudo code

o H

begin
I 2,.{1,2,...K,Y, =92
2: Initial user selection:
u = argmaxmennﬂl(m)
3: User set update:
2, =9~ {“1}7Y1 =YV {“1}
4: for i=2: K do
5: for every k=(2,_, do
6: Calculate MY') where
Y=Y,  U{k}
7 end for
8: User selection:
u, =argmax, . o lAI({m} vy, _, )
9: User set update:
S {uh Y :Y;—lu{”x}
10: end for
11: return Y

end
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Table 2. Frobenius norm based user selection algorithm
pseudo code

begin
1 2,.{1,2,...K,Y, =92
2: Initial user selection:
u, =argmax, En“]ll(m)

: Initial parameter V; = R{H“ 1)
User set update:

2, :Qof{“J}’Yl :You{“l}
5. for i=2: K do

A W

6: for every k=f2, do
7: Calculatation:
P S S y
Aﬂm)_ H Hm | F+521 || Hu,‘m H Va
8: end for

9: User selection:
u; =argmax, . mM({m} uy,_,)

10: Update parameter: V, = [V[,1 \7“[]
11: User set update

S {w) Y=Y U{y)
12: end for

13: return Yj
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end
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Table 3. Projection matrix based user selection algorithm
pseudo code

begin

2: Projection matrix:
_ Vs )
Pm _In,iBmBm’ Vme 2

3: Initial user selection:

u; = aIgIIlEleEQ" H Hrn H F

=

: Initial parameter: P, =P

5: User set update:
2, =9~ {“1}7Y1 =YV {“1}
6: for i=2: K do
7. for every k&(2,_, do
8: Calculation:
- , il ~ )
A/j(m): H HmPifl H F+ ZI H Hu,Ps.m H Vo
9:  end for

10: User selection:
u; =argmax, . Q’ﬂ]l/]({m} vy, )

11: User set update:
2, :Qi,fli{ui} Y, =Y, 1U{u1}

12: Update parameter:

]"Si ~ (Pu IPM o Pu ’)P

13: end for
14: return Y

end
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Table 4. Flop count depends on user selection metric

Selection metric Flop count (X 10°)
Sum capacity 114.95
Frobenius norm 7.21
Proposed (p=1) 12.13
Proposed (p = 3) 21.06
Proposed (p =) 29.99

1/11, = K(Q()nfnt —2n,n, + an)
[A(
+ Z (K—i+1) {<8nrnf+ 4nrnt)
i=2
+(i—D{8(i+p—2)nd+4nn,}}
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~ O(Kf((i(—ﬂ-p) nf)

(23)
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Table 5 Simulation parameters

Total number of user A 5~50
Number of Tx antenna at BS n, 8
Number of Rx antenna at user n, 2, 4
Maximum number of selected users A 2, 4
Channel model Rayllelgh

fading

SNR 0, 20 dB
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