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ABSTRACT

Multi-input-multi-output (MIMO) systems are considered to improve the capacity and reliability of next
generation mobile communication. However, the multiple RF chains associated with multiple antennas are
costly in terms of size, power and hardware. Antenna selection is a low-cost low-complexity alternative to
capture many of the advantages of MIMO systems. We proposed new joint Tx/Rx antenna selection algorithm
with low complexity. The proposed algorithm is a method selects L, <L, channel matrix out of A, XM,
entire channel gain matrix where L, <L, matrix selects alternate Tx antenna with Rx antenna which have the
largest channel gain to maximize Frobenius norm. The feature of this algorithm is very low complexity
compare with Exhaustive search which have optimum capacity. In case of 4<4 antennas selection out of 8x<8
antennas, the capacity decreases 0.5~2dB but the complexity also decreases about 1/10,000 than optimum

exhaustive search.
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1 |Exhaustive (s, My, L, Ly, H) Big-O

Find a set £ ; of L, transmit
antennas through the
maximization over all possible
subsets

£ {1,.,0M;} of size L, and
a set £, of L, transmit
antennas through the
maximization over all possible
subsets

£m © {10y} of size Ly

3 |for all possible subsets £,/
4 | for all possible subsets £ ),

= l°gzdet(lz, ol e Hy ,)

M\ (M, .
e s
end
M\ (M,
L pL p=arg max C 0{( f) 1?)}
6|Fmr Lo L L)\ Ly
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Proposed_Ant_Sel

Decoupled Exhaustive

1 Big-O
(M My, Ly Ly, H) '8
Find a set £ , of L, transmit

) antennas through the

maximization over all possible
subsets £ c {1,...M,} of size L,
3 | for all possible subsets £

— d
4 O=logydet(l, +o1H A, ) (){(“’I")(L%L%M,?)}
end Ly
5 |Lp=arg max C ()(]l[")
£ LT
Find a set £ , of L, transmit
6 antennas through the
maximization over all possible
subsets £ < {1,...M,} of size L,
7 for all possible subsets £
8 CZlngdEt(]L, HpH ; H, . /) O{(MR)(L;JFL;LH)}
end Ly
9 |Ly=arg max C ()(‘M”)
£ LI{

5.2.3 |t oLt MEH BEAL |1 (NORMZ | BHA)
o] Aol AR A= & 3ell4] Holw nieh
zrow] o] ¥FAl2 Full Exhaustive Searcht} Partial
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! (M My L Ly H) Big-0
2 £ My = {1....4,A11T}
3 My}
4 FR
=[hy by by V=11 fo oy )
5 |for k=1:M+M,
6 if k< M,
7 oy = hlh, O(M,My)
8 else
9 @, =f (‘YA — 2 F o= ) 0(“'[2']1[1?)
10 end
11 |end
12 |k=arg max_a O(My+ M)
13 if k<M,
14 Loy =L~ 1k}
15 |{L L, = findant(H £, . L)
16 else
17 | £4,=£,,~ {21}
18 {eﬁy,;eﬁ‘\/,.}: findanf(Hi..ﬁ”N-.ﬁ”,)
19 end
20 return {1.2,...M;}= £,
21 (L2 My}= £,
22 |{£ £y b= findant(HLL £ )
23 | for k=1:L,+L,—1
24 if k%2==
25 Jare %{i {1n2} O M;Ly)
26 £, = £,,~ 15}
27 k=
28 else
29 i=arg max{{hl} AMLy)
30 £y,= Ly, 1}
31 k=
32 end
33 |return £,.L,,
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E 4. Joint Tx/Rx antenna selection®}2]9] E3t% vl
(Mp=M,=8, Lp=L,=4)

wge BT
A Big-0 j];}* A=
Al
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