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URE] EPERAEEEET, MET 8 PREREA | MRKRLEH MISO BERSHBRE, #
Xt 8 KT KR ABBA" ERZEAH, HIHRGHREFR LAOMTR. BE/EHAT Monte-Carlo {5 K,
HEREY: ERFRADBA—EHT, MTHERGEEXSHT, BERSRIWMM, FEE
Bk, EHTFANEHRAY, RERLEFHE, MEAXANNE, WRENARAHENRS.
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MIMO (Multiple Input Multiple Output) RZERERT LR E 155 B o] AL AL FI I, MIMO
BRELBEUESHIRBNEFERHBELARINS. SHEBEARRIGESENEERTEZ
—. Alamouti £ MM HB, RETEEXELHN. REAXMHEBIR, RAYERSRENKEN
20, ZHFRETHBASERBMLSRHEE. BUNRRFRKNKE KT 2 of, HEBEER/D
Fl. RBRBEELERIEH I, Jafarkhani 25 A2 % 1E 3225 i 175" QSTBC ( Quasi-Orthogonal
Space-Time Code). X FEXRLEFERL, R SNR EHERBERBIFENEERNR, T4t
BRX. ShREHMFESEFIENFERRER.

AR, FERHN 4 RFEKL QSTBC REHTHHED . M (2] RM2 A AABENREHK,
X Jafarkhani 55 SRISAERE TS TR BB R w, B w,, FHKRBERISHIBEREF TR,
BESREXFTAR, 2BIME QSTBC RAMMERE. U [3] MESTH. BU0R. BARHME
WHREEFEFR=FERHR QSTBC REMFHEARYUERE. XMk [4-5] RBFMH4 XK
QSTBC B4, 17T RBEFEMMTMLE. AERAAXEMEKE, P58 XK QSTBC MM
BAZ, ik [6] FIFET (ZF) Bk 8 X4k ABBA’ (f#EH13) QSTBC #F5 A T ISI
(Inter Symbol Interference) , MTIRE REHIHERE. XEk [7] FIAEBEHEEHEARRY 3 £ 8 X4 QSTBC
BT, (HELEMEKT BER (Bit Enor Rate). SCER [8] 4504 1 -4 bit M RIBHEARMATF
BN 1 498 XL QSTBC, HMTHMITE, SRUFERBRERIGE. Xk (9] ARARHmIK
BlEOR RIRERARMER, REKBIESARNATEZTERABRAMAZERIL. XK [10]
i 8 KL Alamouti R AMEE (ZF). B/ FiEE (MMSE) MHEAMIA (ML) FHEEX
%2 QSTBC #EEHITHIZE, RAHAEAIELKF. CHk [11] % BADIC TEFH 4 iRF 8 WA S
KL QSTBC RGA R KEFUXEHBUANBTHITBAMEL, MELEE b, P RKH4RRKS
BRLE, HKEE MIMO RERFESIHEHATMAGT, FIRESHN, HE—-ARHRENHTN
HAHEEE /MY QSTBC B3R, HEXWXMBHRZX RAGRILNES. HHRAUFEFBEE
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ZZaB N5, FAMUEREAD T EELRSERENRNERLNOBRITR, 5 A%ERE
B£4T Monte-Carlo 2 B {5 B Fl143-#7.
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%8 8 MREXEM | MERKLH R QSTBC EERR, RARBMNE 1 fin. WARE
1 QSTBC RiBAFHITHIB, MBBHH L FLB R/ FHRE, LHARERBFRBIETHFHIE
W, BERNEERTH 8 MRERMNREHE. FEEEH
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Fig.1 Channel model of QSTBC systems
with eight transmit antennas

BEAZEHREAEERERFE (CSI) , S|/XXATHES 1,2,--,8 Fin, KNSR
BRRENEEERRBETRRN (G e [1,8]) , b E—MREMSHRBHARRRERE, BER
R RS HAE F KA. B2 ERRENBRBUSS R r(r) , BRRERBURITA N RMEER
TR AR, FERERBRARNI A = [h by hshyhshohy by , BRESERAr = [
rarlrsrg g ], RARSHENS = [5:8,8;58,85555 3a]T , [REEMAEESERE, Ik (2) Fim.
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FAEGEHEZHE; n HHRLTERA AWGN(Additive

White Gaussian Noise) , n e (0,l0,) ¥ % o®,n = [n, n; nyn) ngnd nyng 17, XEEALUED]

2 8 %51 B QSTBC R4 HIBAMERLLNES

r= mezswmz + n.

FICLFTEEERSHAB NG, #IERENFRL.
SERBEHIBEE G = HippoH s, B GR—NBHIERE. ZBHAHES:

(3)
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I, XI, YI, ZI,

A, I, 71, 11, =w2[A B],
Y, ZI, 1, XI, B A
zZI, YI, XI, I,

I, AXI Y1, ZI 3
sl = [0 sa=] 2 B[ ] T S Ik X = 2Rl hah +heh 4

(4)

H 2
HyppoH 2 = w

01 i, 1, z, wl’

hshy + hehg 1/w” 3 Y = 2Re[hhs + hyhe + hshy + hohg 1/w® , Z = 2Re[hh; + hyhy + hshy +
hehg 17wt . :

RASPT R, IS4 Grammian 55 FEH) ¥R .

2 24 -1
H ‘ '
X*-v*-7%*+1 0 2X -2YZ 0
A?_B? = 0 X2 -Y2-2Z%+1 0 2X -2YZ
2X -2YZ 0 X*-Y*-2%+1 0 ’
0 2X - 2YZ 0 X*-Y*-Z%+1

LIRS '

o 0 -8 0
. - 0 a 0 -ﬁ 2 aIZ ‘Blz 2
A?-B*) = _ - N - ),
( e B (A P (CET )
0 -8 0 a
KXFa=1 +X2—Y2—Zz;ﬂ =2(X -YZ) ; X (5) BEBEZ.
(G)™ WX BATTHRR (a - XB)/ (' (o -B7)) . R (3) WA Hispo®® Higpol =GS 1pp0 +
Hfmzn.
EXFFBERY & [71,92:95:50595:96597:9]" = G Hyggor , Bl
Y = Suse + G Hipgah = Sypp + n, ©(6)

y BIEh T 2R cov(y] MERA
cov(y) = E[(y - E[y])*] = E[an"] = G HjspoE[n 0" 1H 50 (G™)" = 6*(G™)",
Heb: o’ RRHTEAGFHIIE, o’ =Ny/2.
i FA covly] Xt fa TR % var(y] , Bl var[y] = (e -XB)0?(1,1,1,1,1,1,1,1)"/(w*(a® -
£)). '
AR, 8 MEKASHTENR, Kb2Z—HERIETRRRERN VS LFERIL, WPFTER
R SR L RIE RN :
Ry = (E[71])2/2V81'()’1 = v’ (o’ ‘Bz)Es/((a - XB)N,). (7)
E BfF%s(i =1,2,-,8) WIHE.

3 HHE&GRSH
R (7) FiAdH RafRA C = Wlog(1 + N;Ry,) RATRUR# MISO REMAR, XEHE W A~
#6241, FIF Monte-Carlo #TH L, HAAYEN 10 000. 78 MAHKE L HHRAE, WERRS
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KLThEH P/N,. B2, B3 LS50 FHBHE (8x1) EHREAGHRBLHEHEE (CDF) MFEA
BHBURISER R E,/N, (92 /bihisiE. BE 2 (B Ry =10 dB) TILIFH, BEE R REMIE
fn, CDF fikmAHsh, WBREHXEKE WS LFHREEXTHBRAFGEFRAHR 4
CDF =0.5 A, (8 x 1) SF-455 QSTBC RGHAR (4 x 1) QSTBC REMARE KL 0.8 bi/ (s - Hz™').
i (4 x1) QSTBC RGMARI (2x1) STBC RAMBRIEAL 0.7 biv/ (s- Hz™'), N2 REHRED)
4 RERLE (BEM2ARE) FENNARSN4 RERED 8 RPRE (B4 MRE) Pk
HAREE, RHANESIRREHE 4 28 FH¥MMARRAAEAN. HE3 TTLIRM, X4 Ry =6dB,
RARPEREEEFERNETF3IbitV (s- Hz') B, (8x1) FHBHK (4x1) ABBABHEY
2.2 dB,Ti (4x1) ABBA#3%¢ (2 x1) Alamouti i3%4542.1dB. (FELRSHEILRE M. ME4E
IEERRRENNE, RANERAVRMIER, (8x2) FHE QSTBC REMBFRELL (4x3) AB-
BA BBEGWARMEAL0.39 bivV (s-Hz™'). ES mﬁﬁ?&ﬂ%%%&%&ﬁﬁzﬁéﬁﬁ QSTBC KA &.
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SRADR-FHETERERFERTHROAESLEER, HIEX S HERA RS ELKIE,
AUHTLERER. EHLUS x1 HERZAN (ABBA’) RENH, L3 ™HEBR¥ESER
QSTBC IR HLEHR. HRSREN: REXSHBREPERREZBENHSERRERRLN
BR. BOTET LR B AL 8 X4 QSTBC 1341, {3 QSTBC I ARS%.
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The Derivation of Eight Antennas Quasi Orthogonal
Space-Time Code Signal-to-Noise Ratio
CHEN Qiang, LIN Zi-jie
(School of Information Engineering, Jimei University, Xiamen 361021, China)

Abstract; In the flat Rayleigh fading channel, MISO quasi orthogonal space-time code for 8 antenna
system was introduced. Instantaneous signal-to-noise ratio of eight antennas quasi orthogonal space-time code
was derived according to ABBA’. Then Monte Carlo simulation results showed: channel capacity was in-
creased with the increase of antenna in antenna power normalization conditions for the full rate of orthogonal
space-time code, but for large number of antenna, its capacity to improve was not obvious. While receiving
antennas were increasing, the capacity of the system was improved greatly.

Key words: eight transmit antennas; quasi orthogonal space time code (QSTBC) ; signal to noise ratio
(SNR) ; capacity
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