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Abstract: This paper analyzed the capacity of MIMO channel with single-polarized and dual-polarized antennas
respectively. The result shows that, the capacity of MIMO system with single-polarized antennas is influenced greatly by the

polarization factors such as cross-polarization discrimination and cross-polarization coupling, Dual-polarized antenna system

can effectively reduce the influence of polarization, and the capacity of MIMO system is much more stable.

Keywords: MIMO; dual-polarization; polarity inversion; capacity

1 515

ZAZH (MIMO) EELBEHEHEARER
S SERECRRAMN RASRRE, #TERE
SHBEHTERBERER. EAF—RBER
bR RER, CERBLLEGEREFES
AREEFEERETEXORE. BBHTRES
B BB TRE, MIMO RAREEITH
R TFEE, EAEMAAHRERHIIEHN
R, e REESE RABE ST EM.

MIMO RERITEREZ MR mIR K,
R BN L BTERT MIMO RER
RITHERTEE. AN, BEHRRHEH
k—ERRERE, Hhz—RERILKER
. STFERATT AR, 23R
HERBSSKRE, BRERNRATNER
RIERRL T EE, DRERLES, B
B0 TR TSR BIX e, HRRL
KA. ASCGA % B XURAL S HIFI 2T AR AL
BoEm, MRRRTAIBRLKER.

ASCRTPE R4y 8L T AR FIXURAL K 2
T MIMO R4ZHRAEHE E LW EERE.

FEZRAPFRT MIMO REAKFEEE, &l
THSEE. FURSETTHR, HHEHR
KA THRATEHH .

2 BRLRET MIMO {SE#E

WA ERR, BAIFA 2 %K 2 ¥ MIMO
HRARS. HEEEBRIREETRGRAR
— 77 MR R, AYBE AACFRALR

%. RIGESHWE 1 Hw.

hll
o4 4

hl

21

T2 f \ R?2
_______—a -
h22

B1 2X2MIMO {5 B

RINBEHESROBIIFESNE (LLD) 7
BH,, HBEEEEREY.

A e
. [hn hzj @



62 BT HRAERTFHEERARARBUEZRSBLE

Ko, b BRI REHRAHE | RBRR
LI EIE RN, FEM H, PR A,
B2 T B BRI R A L3
B. b WEASEN Rayleigh 47, AHAHA
[0,2n) W95, KEHRKAFMT it
Kb

E{h}=0 2)

E{|h|}=1 3

E{hh, =0 i#zmEj#n 4

X EERARBARR G EREY, BREE

FEAERIEPRAETRARERE. I THEP

EZRRAREENER, RELREEEZEE

i, RRIRETH MIMO 8% H %
. L

H=H, (5)

ERIRABERNEWR, SEERMEY X
. BEERHhERA P, RSN R_LKEK
WENP, BERENE, €L KREE
ak

a=1-2 6
P

RAL KRR T R B AR AL RIR K
PR, ZEXRLEHNITXARBEHIE
m. RAKEERK, BRBE SRR,
FEABHELSET . 3HF 2X2 i) MIMO f5iH,
WEBRMKREEREN X, .

1 1 7
J «/1 -a
SERAEREW T MIMO {FiEH#E
W, FERB SRR MIMO {5181
ity
H=XOH, (8)
H9, O #F75 Hadamard RHEH
(H,=X;xH,,).

wij

i2£ %mwwm MIMO {5i¥, &P
X RAREN ML E. BRI RER
LB B RMEX SR TERAE X, ST
PER AR, RRTHRESTRIMMRAEK. BT
RN AR K, HXMENEERS
HAREEEN TR,

W R MR AR R EWUIR S BBUR R
R TG 3] B Sh AR R A R

.
&=[ Pr 9)
e 1

1 p]
= (10)
& [p. 1]

HF, p M p HRRFEZRERMN R
BT KT RER AR U, FEEBRAHEE
iREEPSEP L L ke AvA

H=R%H R,% (11)

R AR R=RIREBEH. 3IAELEE
EHEW, Bk MIMO {5iEHR .

1 1

H=XOR*H,R? (12)

3 WRLRLEERE

R FE R 2 & 2 Wi MIMO B4, LR B
SRR R, BB H+45° BIARAL
Rek, HiZHEHMERFR:

—45° 45° —45° 45°
Fi ]
I Ty Fig R, R
Tx RX

B2 AR RE MIMO {58

BREAHKRE T RHOESHRY P, N
B M ERIESKERRE R, LEKEIM
poIE:

P=aP (13)

a AR XA H R X BAREE ER
WHERF RO RIE . FRRECHER

A
[ — ,__] (14)

A% 18 =2 A A R ) AR AL R & MIMO
FEREFARTER (8) BY.

H=XOH, (15)

AHSEARRY, WIETRKRE A
HRADEZEAARME . RATEDUA K SEEREFSE



1S 0 fOrgXd ~J IMW
<Qd0o
y=H+n

Oyoooooooao



64 BT R AE TSR SR 5 U E E RS PORSCE

HRERE, FBEERBOBRK. THHELT,
HEEWMLREN, RELEEREHES,
FREANF. RATIRLREMRIFHRFRTIX
—AE, HRELRY, HERARKERNE
b, BRLRETHRRTRRAFREFNREE
B. R FEMg RS TSRS R
GERMEW, PARARET, FrZzRAA
BORRUMRHE, TRIEN KRR BE R F{KAE
Kt KL BAFTRCHHINE, TLL
AR AR REF R,

6 it

BT XA R AR S SR
BRRNFE, BlonkHIl—eRRrRtk

%, MIMO R4H, BRURETFHRLR

BEERACREEREMB R TR AX0HR
UER YR ARAL R 22 R 1R 47 AR s AR AL SR AT
EE, BARSERNBEE.

S5 3k

[1] Arogyaswami Paulraj &¥. ZH ELEEFie. F
DHREF. bR HWEXEHEME, 2007

[2] K. L. Pedersen, J. B. Andersen, J. P. Kermoal, and P.
Mogensen , A stochastic multiple-input-multiple-
output radio channel model for evaluation of
space-time coding algorithms,”in Proceedings IEEE
Vehicular Technology Conference.Fall, 2000, vol. 2,
893~897

[3] LE.Telatar, Capacity of multi-antenna Gaussian
channels. Technical report AT&T Bell Laboratories
Intenral Technical Memorandum, 1995

[4] GJ.Foschini and M.J.Gans, Capacity when Using
Diversity At Transmit And Teceive Sites and The
Rayleigh-Faded Matrix Channel is Unknown At The
Transmiter, WINLAB Workshop on Wireless Information
Network, March 20~21, New Brunswick, NJ

[5] Ludwig A, The definition of cross polarization, IEEE
Transactions on Antennas and Propagation, 1973,
Vol.21, Issue 1,:116~119

[6] Mitsui T, Otani M, Eugene.C.H.Y, et al, Indoor
MIMO channel measurements for evaluation of
effectiveness of array antenna configurations, Vehicular
Technology Conference, IEEE 58th,2003,Vol.1,84~88



LI A, R AA TR
[44ik:  http://www.edatop.com

mE 3 X &Kt

REVTH IR MRR =, EVFZ TR AN, AR SE b LA sk br AR th e Bevh R AR

/D FH 23X 28w PR A R

SEbr b, BATH G ZEARAG B A IR Z M A RN, B T HFSS,

CST #f i WA sl ol LA e v Y TAE PR fE R A7 A 2R 2k
Zy it (www.edatop.com) i T B AURUR e e vk AA IO IR, #fEd T — REIR L it By
YIRIERE . BATRRBE VIR, (BN, EMS Y, Al A B S PRt oy 5] B4R R BEvt () B0

ERE AT AR

i O

Ansys fFsS

FEETES ] \\
¥V A '.h\"'.
¥ty
sy PR

——

HFSS X% i&itiEilIRIEER
BRAE 6 TR 1 AEHS, SRERAMILAETRE, PR,
BASAARNSSR R E UM 4 &, ST R A VIR T HFSS R &1
St . SEE A EAT . BN HFSS R VETHRRE, nl LB R
TR ) AR AR HESS BRAFEAT REBeTh, ih REEBIEA A+
BAEMAE: http://www.edatop.com/peixun/hfss/122.html

CST RZ&&IHSUIFIIIRIEE R

ERAT 5 NHPUEIREE, haBRFEERLRRR, BAERHBEN

FIFUR, A1 R G ) B4R CST fik TAE = M Zhse R FIHE ] CST
e TAR S AEAT R vt SEprd FEAN R AR R A . AUBTRAE, 14441
YHE, HA S WK AN 3 N AELARE, s>
BRI ), AR ST

PERBWE: http://www.edatop.com/peixun/cst/127.html

seaEI

-l

13.56MHz NFC/RFID Z& B X & iZitigliEiEE LR
ERAE 4 TSR, B UILKE 13.56MHz 25 P8 < 2% Bt I B A4
PRV SCERARSE &, T RS HR T 13.56MHz 2k B R L1 TAE 5
. Bt Wt DL A HESS #1 CST 1 BLAM M2k Bl K £k i
FLARSRE, FIRHEA2E T 13.56MHz 28 1B K25 T e i (6 B R o
AR 2 3, AT LA B s Bk 5] 2 48 13.56MHz 25 il R4k
FCUCHC B F SRR L BV

PEEDIYK: http://www.edatop.com/peixun/antenna/116.html



L. S, REE®I AA 9%
[44ik:  http://www.edatop.com

KT ZidhiFil:

Syt I (www.edatop.com) HH #0445k H TRIFACH — 2k B8 iR TR AR AL, — HBUI &
Fod s S8 REBTHIR AA R FR: 5T 2006 44541 EDA M (www.mweda.com),
PLEA R I [ P S5 K AR SR AR R 2 e vk A A 5 R Rl Y 22 5 S A DL B R 4 Bt 42
SEFYIRFER ADS. HFSS SV AT ERIIURTE, T R& )40 JREE 5 AR A, o
T RRAL A AR AR T 2 AT 15, BN BOT 4 TR ST T 2L BoREE ST . % A M aE I
B RENTE . EABESESFKENME AR, EEE DIVEARTR . AR 42—
TEZREWEHX .

HMNBIRIZME
X ROLTF 2004 4E, 10 ZAEFEE KT ILE
X HETE TR R B TR, o T ATt A A Bk
X OAPRTE. BEREAE] TIIE I IBOR, R BRI 07 R, 27 2] TARPI AR

K AWF RN RRE TR, dachr TREN, B, K. 5%

ERZRIAN:
¥ GlInRE I E M http://www.edatop.com
¥ 1l EDA M:  http://www.mweda.com

¥ B VAT http://shop36920890.tacbao.com



