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3GPP: E=RBEsHESEIKEETIR (3rd Generation Partnership Project)
APP: [5XiMEZ% (a posteriori probability)

AWGN: It FikR 7 (additive white Gaussian noise)

BER: RIWHFE (bit error rate)

BPSK: —3t#|iF ¥ (binary phase shift keying)

CCSDS: FHIFWALEWZE RS (Consultative Committee for Space Data Systems)
cedf: HAN R A FE (complementary cumulative distribution function)
cdf: BIR5rAi K% (cumulative distribution function)

CDMA: 44r£ ik (code division multiple access)

CRC: TEHTLARKE (cyclic redundancy check)

CSI: {RiERA(EE (channel state information)

DAB: ¥ FEH) % (digital audio broadcasting)

DFT: BEUEEM2H (discrete Fourier transform)

DLST: *f4yZ%/ (diagonal layered space-time)

DLSTC: XA E= S (diagonal layered space-time code)

DOA: ix75 A (direction of arrival) . ,

DPSK: Z4rHH#EE (differential phase-shift keying)

DS-CDMA: BE#/F¥IfE4r£ht (direct-sequence code division multiple access)
DSC: Hk8iit &3 (decision statistics combining)

DSSS: EAF5$ 3 (direct-sequence spread spectrum)

DVB: FFMH #& (digital video broadcasting)

EGC: Hi¥#i &3 (equal gain combining)

EIR: 45 B% (extrinsic information ratio)

EXIT: 5N 8B XR (extrinsic information transfer chart)

FDMA: #i% it (frequency division multiple access)

FER: i#MiZ (frame error rate)

FFT: HUEEEM-ZH (fast Fourier transform)

GCD: HEKAZ% (greatest common divisor)

GSM: 2XBaIEE RS (global system for mobile)

HLST: K¥4rZ=H (horizontal layered space-time)

HLSTC: K¥4+ 22 H 5 (horizontal layered space-time code)

ISI: RFS AT 4L (intersymbol interference)

LDPC: {K#FBERKKIS (low density parity check )

LLR: XHLIREL (log-likelihood ratio)
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LMMSE: & /NHiRE (linear minimum mean square error)
LOS: ##E (line-of-sight)
LST: #2258} (layered space-time)
LSTC: SrEZHE (layered space-time code)
M-PSK: M #HIF+HEE (M-ary phase-shift keying)

Al: ZHEFH (multiple access interference)
MAP: B KGEMZE (maximum a posteriori)
MGEF: #4 % (moment generating function)
MF: DLEC#EM %% (matched filter)
MIMO: Zi#ALHH (multiple-input multiple-output)
ML: B KPR (maximum likelihood)
MLSE: & AKMUURFEFIfhi (maximum likelihood sequence estimation)
MMSE: B/N¥%J7R% (minimum mean square error)
MRC: HFKHAIH (maximum ratio combining)
OFDM: EX#i4E R (orthogonal frequency division multiplexing )
OTD: [EAKki(44 (orthogonal transmit diversity)
pdf: HERZEEE R (probability density function)
PIC: FIH4TT4IKIH (parallel interference canceler)
PN: {hBEHLE (pseudorandom number)
PSK: #Hi#4# (phase shift keying) :
QAM: FEXIEEEF] (quadrature amplitude modulation)
QPSK: EXARB 8 (quadrature phase-shift keying)

: H¥HR (root mean square)

RSC: HBRGEFHY (recursive systematic convolutional)
SER: RS # (symbol error rate)
SISO: i AZHH (soft-input soft-output)
SNR: {5tk (signal-to-noise ratio)
SOVA: ¥ Viterbi Hi¥% (soft-output Viterbi algorithm)
STC: ZB% (space-time code)
STBC: =hf4r#8%5 (space-time block code):
STTC: ZHM#ES (space-time trellis code)
STS: FIf¥ 44 (space-time spreading)
SVD: #AMEM## (singular value decomposition
TCM: PI#E4HZAH] Ctrellis coded modulation) -
TDMA: 45324k (time division multiple access)
TLST: #85es+EZE K (threaded layered space-time)
TLSTC: EjieE=< Y (threaded layered space-time code)
TS-OTD: WEIIHIER KX 45 (time-switched orthogonal transmit diversity )
TS-STC: K EY)# S (time-switched space-time code)
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UMTS: EHB5H{E R4 (universal mobile telecommunication systems)

VA: Viterbi H¥L (Viterbi algorithm)

VBLAST: HH-V/RELRESBEZR (vertical Bell Laboratories layered space-time)
VLST: EHESR (vertical layered space-time)

VLSTC: HEHZEZIHS (vertical layered space-time code)

WCDMA: 849 £k (wideband code division multiple access)

WLAN: JLZ SN (wireless local area network)

ZF: 8% (zero forcing)
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PEREHEIER. FIFEMAZERLSHER, HAEENEEEFENARERKAER
HIE K. H—J7H, AR ARELIEEERAN, NREGHLENFRRREBSIEERS,
MARHEAEARNTR. ARREHRBRRAL D, FAEHNRD B turbo £ 5]
U EA AT 1 U) AR A R AR (4. s hn & 5k f il (102 g
REHE, oTLl—3 B ER BN HE,

AEHEFATETESMASZHE (MIMO) Fif FEHIKEARERRE, TERXT
Telatar ™) A Foschini "' IR T4E, XA BRRIRIE T MIMO {SEABEERAETH
WIEMEFARSREHBELE X R, BEFSWUBARKNESHLHEE, WSEAE
W URTFAEAERRAIOREEHFR TRERBNBEARIEER, EREEYH, RITE
TSR Ty, XS REARTERURNARNB I EERAE . DEIFH,
KA VURERZEMSEER (BLAST) SFgHA B w3k mik 42bivs/Hz MR =,
XEBEREBNRANEL RN RLE S Al B HHER A Z 2~3bivs/Hz MLk, £—
REEWRT,

LUK Z TR RERFILI MIMO 518, —Fh4 BB BT LR
RS R ER IR R 28 30t 22 18] (R (5 38 e RIS B BRI (S 8 . i F RSB T3 %
WG ERATHT, ETeT AR FEEREREI. B8 B, RIETE - ANEHEE
R —AELERFEE, WA HEEHEEN RS, N TEEXNREU AR
Bk, WMAERSLREREREIT. ERIRAREESET, NEMRERERBNE
SHESMIRREERFHEXE. Bk, NEMRERERHNESEBERRELESEEE
2 [R4FAE .

X RLIT R BET K FH K, B R A S AR A M ARCKT 30° )i MIMO
R, WL ILELCA MO ERAFEESR ., BETRAREP N TR A EEn—
. FETETHIEMES D, BTREGESAHET BB, REESRMXN; N THA
MWRETLRZANMILES, REELE KRS A FUT BEXHRLAR.

REMNBRMLRLERDR, MBESEBRIEHABERRERESE, B2THIEHRRE 10

MEKA GEFREAMRX. SHAL, NEER. FHESIMRAMSENS, ETEREH
FFRY 3 AN,

1.2 MIMO %% A2R

B2 — A R3S MIMO RGEH ny MRETRE npg MEKRE . 4 TR 8B 1) ik



BT WMAZRLLLARERANELERR 5

HEEREMREEI. RGERWAE 1-1 For. B n x1505EF x 8NS5 EAERN
KHES, HHi MR R i RRERHNES.

| s Bug2 Pan, EREEEE

E1-1 MIMO RZER

ATREL, SRR, RIS R RN A . B x KTEREY
TS RIS R R . A B Y77 A

R, = Efxc®) 1-1

AP, ECYRREME: A" RTHE 4 MEKEF (Hermitian) # B, B 4 MEfHHE
W NERGSREHn, 2D, BRRNINRRE N P, AIRRN

P=tr(R,,) (1-2)

K, o (4 RRIEME 4 97, TTLLEEXS 4 Xt ATRRMB R, WEEERIRKL,
WHER S AF AN RER S KRG SHERENIIEP/ny . REFESHHTEERN
R,=21, (13)
)
R, I, Bong xnp BAEERE. B TREGESHWHRESE, EIATIARE KRN ZT
HE. BAER, REFEREXLILMN.
Fng xn MR HERFEE. b RREREH R §AE, RSB RRERE
2% | MBRRRZAMMGEERRT. ATHE, BEn BREBERRETE—RRENE
WIS T RNEHIIE. XIMBRE, LhRERETHESERIRFHESERNBL, &

BHE. REMHE. TREAIATARERENGEELSE H W TENRTERE, WTFREH
Y

N

2

A1

HIREEF TR RR, MIERRN LikRiAISE M.

BE BN EERR, HRERAHE. Al LB B EOR & 5 AR 5k 4
HEERRE. AET RN RBEERETHEERSER (CSD B%3 ki,

ASIEARE H MOTRWRERBEN, HTARMALE. BAVE AN SRR BEH XIS

2
hy‘ =nT, i=l,2,"',ﬂR (1'4)
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BT 07, BIEEEEFTENTF (Ray leigh) S MEH (Rician) 534, EEZHIE
RF, BETENASA, B TIEME (NLOS) T&fE#kil, BRAARRE.

BT BARE ng <1 BIFVAE R RORBEROR RS, RoRA n. ERNTERGMINETHE
AR, RAMIIH. HEMSHTEAEL. BlRErh T EERER

R,, =Enn"} (1-5)
W n TR EEA MM, NIRRT 25
R, =c’I, (1-6)

ng MERSY X B EERRNREDIE
BWOREE T BAMURAEN, 76 np IRBBRCRE EBATERREBRME. H ng x 1 KRR

BRES, Zxnhr, HPENMELERR RBEERRLE. P, R-REWCR S5 Howm i F
BIThE, ﬁ*ﬁ%l&ﬂi&&w‘]%ﬂ%@t& (SNR) XA
P

y=—= (1-7
o2

BESRREN B BRI EHETFRRATIE, N SNR ETRMRETIENERER
RERRFHETHERPHE, MAEMLTF n, WER

y=—s (1-8)
o
ERLHER, REREERTHN
r=Hx+n (1-9)
BHUE SR ERERR X E(rr" ), FIAR (1:9), WILMEH
R,=HR_H" (1-10)
T EERESHEATRRZA (R, ).

1.3 MIMO 2445 F# %

RAEREESCHERIERERER MIFHETHERRTEE. 5, BRREEERE
KA AR, R A B4

HEFREME (SVD) Eig N, M —Ang xn 55 H LG,
H=UDpVH (1-11)
JJ:CEP) D%HR XnTﬁFﬁWﬁ%EWwE; Uﬂ"ﬁ%ﬂ%nk XannTan B{]@%Elﬁgo mUﬁ
UUt =1, MVVR =1, AL, RL, 55 ng xng Fing xng BAE. DM AR
M HH P R AT R. HHY EEE (HARTR 8XF%

HHYy =3y, y=0 (1-12)
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Reb, R AR g xR, FRVASIE

FLEMERFIREF I H WAFRE THUMFIRER HHY MEFERE, VK
FIRER H"H M ERE. £ (11D RAR (1-9), TTUBREREE,

r=UDV"x+n (1-13)
ANTH B #.
r=UHy
x'=VHix (1-14)
n'=U"n

URY BAER. B8R, R (1-14) PEOMEREr « xRl n 500 D RE B e UL —
DEREGIR . REn B AZWERYBNAER, HERMERMTI RN, X,
RTE HE M5 i 5 T TR RS B R EN 1,
r'=Dx'+n (1-15)
WM HHT AR AN B S THEN H 98, Br&R. Mng xn BHEH, %K
BAER m=min (ng,nr), BHRER, ELH m MTREREERN. M2, #RH KNS
R, ¥ 4 RAR (1-15), BRABEESTEY

ri, =\/A_’x: +n; (i=1’27"" r)

(1-16)
rl =n; (i=r+1, FA+2y nR)

:T:t (1-16> ﬁ%! gl&ﬁir‘: (i=r+1, r+20, nR) #Kﬁ{%\:}:ﬁ%%%r E[”%fé
WURT. B—HE, BEER (=120 r) REGETRHTE S . Rk, ATE
. WS (1-15) IS MIMO (B2 r M EMTATFRMARS. KTl

S H 0TS, FATEEEENS. Bk, (SE%mSTES HH 5
th. Blt, Fn >ng, BT HOERT § - -

Etbng @, AKX (1-16) BRTHEENR
B MIMO {58, BEA n, MEBMAT
fRiE, WA 12 fir. ‘
H—FE, WMBng >np, EEHH
MIMO 5%, B&EH n NMEFHETE
E, i 13 Fin. BAEEEEX MIMO
FEM—MHERAEX, BEHTFXEERN
BRI
- R (1-14), TTLBHES . x' M
n' BT 5 EERIE A2
R, =U"R,U
R, =VIR.V 1-17>

-2 2 N

Xng [Ang

o Ll L

R, =U"R, U B 1-2 neong W E9%S3K MIMO {iBHE A



