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Abstract W e present a compréhensive analysis br the capacity and biterror rate (BER) perfomance of orr
thogonal space-tme bbck codes (STBCs) overN akagam i fad ng channels n the presence of keyholes of nmultp le-
nputmuliple-output (M MO). W e firstderive a tisht low er capacity bound W e ako present the exact exp ression for
the outage prabability and an approxmated BER Hmuh On this basis we analyze the antenna selecton poblan o-
ver keyholeM MO channels F nally numerkal results are presented to verify our analysis It is shown that the d versr
ty order with antenna selectiop ismamntained as that of the fuill canpkxily systan.

Key words multple-nputmulltiple-output (M MO); space-tine bbck codes keyhole N akagan i fading an-

tenna selection

! M MO . Gore
L3l
[1]

M MO 2 , Shin , KeyholeM MO to=1,
« 7 , MF K eyhole M MO
MO , . , N dkagan im Keyholk MF

MeiprG . ; Cul MO s M MO
Bl Lee keyhole 2

N akagan i s ( SER)

L4 Ty L

keyhole N akagam i

(CSD).  Keyhole ,
“ 7. Keyhole ,

: 200501-04 : 2005-11-28
: ; (No 2005B10101001)



108 2006
, H Mg, = 1 -
o) . . ! Pi(E)S | = en( - gz)p. (2) dz
C[lBié ’7 {a[é }1:] {Bié’}i;] 2"”“
. — - . . -t mm- 1
,j= -1 m= 1 K,Nakagarnl 2F(nTm)F(mnR) ]. ].m(m wjv1€ %
m  Nakagani , m=(K+ * ex g+_Z % dzdt
1)° /(K + 1), , N akagam i i m]m o ];YL_; 5
0, % [0 2p) > T2 g i, T K g
a B Nakagani H Wia b z) . Z%Y(aqa-
, b+ Lz)=,F (a b; -z "), N
Py (E) <—;2Fo[ mym, mny: ;-5 (9)
3.1 m
M MO I (ay @, s @ by - b z)
(S0) I8, 4 KeyholeM MO
CoR bel 1 el g b/s/H 1 s KeyholeM MO
- 8 Rn, N, S (U , m=ng=2 KeholeMMO
R L E, ,No .
A I H
w 2
g=EMRnN, ), Z= IH I} X = 3 Y= X=B ) o i=12 (10)
-1 =
L. ) ) ) , Xi<X,, Y, Y, Xy,
2 B, a, B, Nakagamim ,q B X, i=2 ,
Ganma , , Jensen , , X,
PDF  CDE , Y, PDE g
E{C} >R‘ b&(1+g—é,(,ﬂm)+}(mm/—2hm) (2) :E.sW(P KeyholeM MO
y‘(z)zrl(z)/r(z) D igamma m=1
(2) o, P, (E) = §0(Jgy)p.(y)dy
— n
g _ L <=2 o Ly,
E{C}2Rlogg+R[y(nmym)+ y(nm) - 2hm] bge (3) F(m)I'(m) 2
s KeyholeM MO ) . 2 'i (kem) 72) ]
) R e G
3.2 y K, (2m[y)dy
Cuu : S S—
c c.. , F(Zn)l“(m)
1 -l
=P(C<C, 4 [— T - K, (z)dz- Z
P, (2 l) (4) 1 g Z GXP( [&nzz) w (2)dz F(m) <
(1)9 P,,,,,=P|:Z< __ =‘1 (5) 1 ’ ’
¢ e [ e o K (Kei(zd] (11
- ,
P = }) (z)dz I
0 (9 )T _BL —1/2(3-1) mz
-1 2 m"”?](nm,z)k ) G— (271 JTU (6) = 2 8n2 €X ?
F(nTm) =0 k[ (m ﬁ)—mrwl-+k 2"12
mEN. ° W-(zu-l)/zm/z ? (12)
3.3 W.,(z) Whittaker . L ,
Chernoff s BPSK . K, (z)
_12 (~ U (—is -t )
<l 2 & / L2
PyENZ)=Q( ]27) < — exp( - gZ) (7)

B VES VWS 1)/(4 S
4 % / 22i—m L &nz

=

L=



Cal

[4]

H Shin JH Lee Perfom ance analysis of space-tme block
odes over keyhole fad ng channels[ J]. IEEE TransV eh

1 : Nakagam m K eyhole MMO 109
xD(m+ i) D(m+ k+ i) (9) s .5
3 2
2n K leM MO
* Gxﬁ[m_] W_ i s ks 2- 1) (Mk//Z[_/ (13) eYhO ¢
g g ,  KeyholeM MO )
(12) (13 (11), (
m=1( ), ).
P,(E)=~8(1/¢ ) exp(1/g )W_ 2/ 14
5 o(E) (Ve ) oxp(1)W-205(24 ) (1) [ 1] TE Telatar Capacity of mulirantenna Gaussin channels
[J]. EurTrans Telecommun 1999 10 585- 595
’ [2] H Shin JH Lee Capaciy of multp k-antenna fading chan-
;o omr=2 ST- nels spatial cowelatibn double scatterng and keyholk[ J].
6 L ParT———— EEE Trans Infom Theory 208, 49 2636- 2647
¥7 ¥ "7 Kevhola Nakagari Lower boond [3] XW CuiZM Feng Lower capacity bound forM MO cor
§ : S : related fad ng channels w ih keyhole[ J]. EEE Canmun
}§4 = Lett 2004 & 500- 502
3
3,
1

0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

SNR/dB SNR/dB
B1 AEZESHT B2 FRzHRGEH
MEZFHER THRERETFHEER
s (Alamoutl code), 10 ny=ng=2Alamouti Code
e GZ = " * xz* s
Xy Xy
*
, 1
, W53 4 5 e
Capacty, bitsls/Hz
np=np =2
. (2) 3
2
, (1 id)Nakagani
) Keyhole ,
Keyhole ,
i1 dN akagam i , .3
- Alamout code BPSK -

-+ Sinvstion

10} . o Analyss
10° ~- Full complexity system,n,=2
10°
2
10° 10°
B0t Es0
@
10° ®

10°} - keyhoie Nakagam,Simutation
107 :mmnu?m.uw-m 10°
10‘0 2 4 6 8 1012 14 16 18 20 |G‘5 10 15 20 25 20
SNR/dB SNR/dB
4 FRAZEESUTR 5 Keyhole MIMO {FiER A
A TG R KL XA AR AFR
A Bmouti code , ,

, Keyhok

[8]

Technol] 2004, 53 351- 362

D A Gorg A ] Paulraj M MO antenna subset selecton
with spacetme coding[ J]. EEE T mans Signal Process
ng 2002 50 2580- 2588

LYang DTang JY Qin Perbmance of spatally correla
ted MMO channel w ih antenna selkction [ J].
Lett 2004 40 1281- 1282

LYang JY Qin Perbmance of STBCsw ih antenna se
EE Proc

E lection

lectonr spatial correlation and Keyhole [ J].

Canm un cations accepled for pub licaton

V Tawkh H Jafakkhani A R Caldeibank Space-tine
bbdk codes from orthogonal desgns| J]. EEE T mans In-
form Theory 1999, 45 1456- 14671

SM Alanouti A sinple transn it diversiy technique for

IEEE ] Select Areas Com-

w ire kss canmun icatons]| J].

mun 1998 16 1451- 1458
, 1978 ,

E-mail yanglang_ xiaf@ 163 can.

, 1961 s



