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Abstract: In urban micro-cellular mobile communication scenarios, the radio propagation conditions are very atro-
cious. For this reason, it is important that establish an efficient radio propagation channel model for theoretical analyzing,
system optimal design and networks planning. It is true, especially, for future land mobile cellular communications, in which
the smart antennas will be invoked under the standard stated. With the review of the multi-path dispersion channels properties
studies, the multi-input multi-output physical channel model based on the multi-element antenna has been derived using the

electromagnetic scattering theory. Some crucial perfor par for
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hannels, such as spatial correlation, capacity,

and time evolvement have been investigated and simulated. The results show that the presented model is validity for micro-

" cellular mobile ecommunications, by comparing with those of the other literatures.
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59 &

BB LA (R 5 £ R AT

BRSO MME TR R HEEEAM, B it—
HUORES R 2150 7 e At TR R A6 B 3R
Ko BMBESEAFRAEARBBA FRLRE
R ELSHT L TR, 435I LA COST 207,231,259
273 44 L T — RAVE X AR XL F 5
AR IEPHIE R, R K+ 8 T B 3 R (5 B
ASENN

»  IfrFE B #8 :2006-06-16 ; 7% H #8 :2007-10-17

& LR =RB s E R A RERREHE
BYRGERENERE, BREBERCHEIHLFEN
HRA RIS, BRGS0 B A B S e A
R EE LA L H (Multi-Input Multi-Output,
MIMO) SRR L ", AT LHARLERES
ERARERERNBH BiR, BN XLEE
fEHFF AT IRAB R, R TR R A (F
TP RGeS BN E RERH NG, 1
BRENEIIESLRER, LRARESXREE
BEZE K EERE,

BEWH  ®RKHAE A RBFR 231 (CSTC2006BB2360)



FUBHELY

# BY.-ETEXREMEER M ERFEREMA 69

A CHAER MIMO {5 BRI TAE# R AT &
NBRER E, AR EREENFEMTHR, R
R R UG B R P B A R R S BT B R
BERLWALH LEESRN Y EEEEY, X
P 5 R — S B AHE R TT RN RS
SHTRIBRAL , AR B BB Shil 1R R AR BE R R4t
HIEWEE,

1 f% s MIMO {54

Y M X 38R ) e, A A R T TR SRS
2R (Line-of-Sight, LOS) %% 19 #E £k ( Non-Line-
of-Sight, NLOS) 6Bk, M= mBAHNIE
EEXES, ERRBRERIRASahEE
PGB AN, EENRRBBEREZ AL —FEE
EXHTEEHNEESR, STEIHEER
B, 5P RBHHME B RENEZRFERER
RO I, B — AT B R A A R B A N
&, Hitt, & LOS #1 NLOS {£4& 3155k

B 1 BT 0 3h & RIS 6 2 8] W R OE 1 R
SHAME AR AR G316 . ad, RE KRR HIT )
BRI | ZIBHEE MR 285 & vp i L
CE-Zp. u

Y sinc[w, (1 - 1,)]
hy(7,t) = ,,21 Wq(r
G (-r,)e(-r,) S g(r,) (1)

npg) "

=
2 BHE
E 1 B3 a2 F R E T AR R

AP0, WREHE, 7, = (Ir,, |+ 1, 1)/c AH
BHERBTIE ¢ H B o 25 (] L R B A B,y
BHEETF,C,(G,) & (8) ARRFWRES) X
KT YRR K ', N, hEatk
¥H,S, WESHERKR, S, = 408, A BRESG
GiRE o ZIEBE SRR BT, X S H0H
SHERIZR K :

p =sinc(a ||k, —k, +2(k;*n)n| ) (2)

BUHS R AL S, #A A :
S, = ';:—[Rl(nocoﬁoo + k;cosf,)n, -
sin“@,

R,(ny x k;)m, x k;] 3)

A(2).(3)H,a B EHEHERTEXHBE, k. .k,
FRARGH RS K &, n HEBSHARE X
Hxg,n = (k-k)/ |k -k ||,k -n ==k
n, = cosfpo R, \R, WRHFH. LUMWE o, <
2a/Ar B, Ar BT YR, WA B (1) WA
ERRRR

Nl

HOED £

— G (I r, 1)
S, e, 1) (17, 1)

G(-r,)g(-r,) S, g(r,) (4)

CHER[ 2] ML S L 4B i B AL I R, e A4 18
RN B B S R GE B S8 S B
BE—FIER, HE—F TR T EB M
& BT B R T A, U B (R E R E
PR, i T 3 T i BB A R el
B,

ERABBEARR A IS FERRK N, RN
SRR HE, BRER MR OB R LA,
X FRAZLH MIMO REMERERA B LT,
K, ARSI N, £ e TEAR 2 B R R I B AL AR
B/, 00 B 3 & R & 0300 5 BT AR R B
L B RS B A S — AL B, B3 T e T e B A%
B, K e G — R BA R REYLZ [E 2 A
RO SHARSER , NTRTZRAS by (7,0) BYZSH5 PR A9 ST B A
&,

el EERY:, W 2R EUH B Z F R E
PR, BO 4N STHR [ 1] —#E, {15 18 S 3k 85 4 ¥ it
. Frf, % N, =0 &,

H;,fos-+ h,-j('r,t)

Hy(1,t) = {hg(”)

Rof1, LOS BEAE BN -

1
st = G,(’,,,_;,’.)G,(-rm,bj) *

L) Y
N A

~juocty

%%’r{ﬁiﬁ (5)
FiFlfFHE

g,("'m,b,-) ‘gt(rm;bj) (6)
2 s MIMO {5l B

W 2 i, REUH A A TEEN RAEEH
A MBI AN BB XA, W& BaHE R 2
fB] £ B AT R A «

r, = (g + RsinOcoscp)a, + Rsin@sinpa, + Rcosfa,
@)
A, WEHHEEEZE R A R e U[0.05D,1.25D]

HIEBI5 A5, K 0.0 W 0 € U0, w] Mg
U[O’Z'ﬂ] o Xﬂkﬁ_ﬁgﬂ'ﬁ,ﬁﬁi%%ﬁiﬁ&ﬂﬂ?:



70 W oW ¥ #®

2008 4£2 A

srr\\
~
£
=
-
N
L3
=

[——D

\J
2 MBREEHR

a e U[0.01,0.5],4 e N(0,1),n e U[0,1]
! (8)
K (8) RIBGHAR E E A SRR S E &
AT, TBEHA R S5 % & AR BE KN
FHWA, RV EK AR EMESHE, BT E
P R B E A . BRI R Y
FHHE,FEN 1 HEBEIIH. ¥ FRHEEHK
R R, W RRHR = ' MER, o, T e
U[0,1],a € U[0,27] ., B)5,HFHEIKHIES,
FEUNX BT R S E BB L IR 2 A 1
BA:
e-Xxi
il
AH,i=0,1,2,-, A B EHESEKE,
B 7t R 2R 5 e B i o 28 I i) 0 1k
ZE LS AR RTERE S Z RS %
HREERBRAP G EN S0, MIMO {5
ERZS R REE R .
E'[H,,H,,]
Pom = BT IH,,, 1T1EL 1, 17] OO
KHF, nyanymy smy, FRBEREEEHBHENE
n.m NREHIT,
MR ARAERES, Y4 KBTS
ATIEMEN, B ng MEBCETT 0, SRS ETTH

B ng xn, MIMO {5 B AR AT F5R KB,
Cumo = 1°gzdet(1,ln + %HH*)bps/Hz (11)
T

K H,p, 154 H. ( Signal-to-Noise Ratio,SNR) , 1 %
AJEKIEHE,

B 3 S MBE B RN 2 MHSI K ERF
BT, A B TR BB L X R, B
FRSHAZ BIMMEERAR B EHESME, B3
BUESRAL BRI, X IR BEERE
B TR S B R RN '

B 4 RBERR S, =5CH B BB shEERN
2m/s BY{IE I 2 B il . #0542 2 RO I 0 R
B RZ Y B E Y 33. 3Hz, P E LR RBIFMHE

P(N, = i) =

(9)

mm

H—{eTh#/dB
R S

<

0.5 1 1.5 2
tls

3 A2 A EART Y
BRI SRS

10
3 08

¥ 0.6

i 04
#o2

S5 %/m

=
5]

iy

0 AA..L.A Al

0 20 40 60 80
FEYEE /He

H4 2R ERGRTREERIESHEE BT

AT X—BAFBENER, RN, T2 5%
ARSI, B ES LB HREE A, T
FEHER TR ESHBRETH UL,

B 5(a) (b)) FHIHR T H E MBI E T

B EA R, TLAE @ (BRI E

HRMERIFRE), X SRMN K FHETER N EA
B REE—B; Q K $IT A I H3% i, 1538
PSS R R AR B/, 53X 5 R T2 I A R i A
BARYIAH;Q S3CR[2] WEIL ST AR,
A5 38 TP 0 2 TR O P R ST AR ST, BB R £ T
25 R SR R AT LAE Bt Je vl E R B B R
ToHMRERE N AR B

6 R7ER 2 BREEERE D, ET2x2 10
MIMO REFBKEME R, Kb, B AMEY
BREHITTZ [ HEBES 1K 0. 54 #124,2 KB
Bk, TLUED, REFBRARKMB S,
R, SRR RN —FE, 58H
ABBHRGHIL, RENEFRBABERE; 5—
HE,ERERENEAERBEERREERN
BUB AV Bk, BT RERENNHRE
ROET RIFHXE

3 4R
AN E B B R th R, R



LR B ] # B% ETERZANUBEABERERFERRHR )\
1.0 e
y Tos B xxm |
20.6 (1] Svantesson T . A physical MIMO radio channel model for
% multi-element multi-polarized antenna systems. In Proc
ﬁo,at IEEE VTC 2001 Fall, Adantic City, NY, 2001:1083 ~
02 1087
R . (2) Molisch A. A generic model for MIMO wireless propaga-
0 05 10 15 20 25 30 tion channels in macro- and microcells. IEEE Trans Sig-
ByhRETTEEE/A

(a) &3

M X RN

0 0.5 10 LS 20

B GRETTERE /)
(b) BEE
5 EEABHABERESEEHEXARK
prinl BERE TTRIBE M AR ALK R
45
40
35
30
_g 25
z 20
jm) 15
LT
5
% 2 4 6 10
J:ct

B 6 2x2MIMO RA(RERRIEH B2 (B
RN 10A(0.6m) , F-#B545 SNR 4 10dB)

RO R A B B RN T T S REM
W AL Y AR R, 3o 0 I £ T e
M— S E B RS, A M X A RN R
ST TR AR, 58 XUMLER
B, TS I R S B (R R AR AR K, 7T LAk
— S HREE B EY R A0 T BRI
PERRRIBRIE, AR — B B F R AR B
HRGA RS H,

nal Process, 2004,52(1) ; 61 ~71

(3) Stridh R, Yu K, Ottersten B, Karlsson P. MIMO chan-
nel capacity and modeling issues on a measured indoor ra-
dio channel at 5.8 GHz. IEEE Trans Wireless Commun,
2005,4(3) : 895 ~903

(4) Byers G J, Takawira F. Spatially and temporally correla-
ted MIMO channels: modeling and capacity analysis.
IEEE Trans Veh Technol, 2004, 53(3) : 634 ~643

(5) Konanur A S, Gosalia K, Krishnamurthy S H, Hughes
B, Lazzi G. Increasing wireless channel capacity through
MIMO systems employing co-located antennas. IEEE
Trans Microwave Theory and Technol. , 2005, 53(6):
1837 ~ 1844 ”

(6] Oestges C, Erceg V, Paulraj A J. A physical scattering
model for MIMO macrocellular, broadband wireless chan-
nels. IEEE J Select Areas Commun, 2003,21(5): 721
~728

(7) = #,BEY. MIMOfFEPEHEFESHERMX
VR4S, B T,2004,32(12) ; 1949 ~ 1953

(8) ¥ B kit F F ZWALBHRZAFEER
3. BF 55 8% ,2005,27(4) ; 588 ~591

#H X PB,1964 4, BRI AERETEERER
K. 548281, FERRTANEREFRRIEEER.H
ENE S LB SHEREEA .

E-mail; jiangze@ cqupt. edu. cn

§ B &,198 5k Bk, 2002 FHELTFREE KL,
WBFL¥N,2006 FH N FHEKHEKE, RERA L%
fir. BELHAE MBI, EENEELMEM
R LS54 B 75 DWDM £ R4 s iy i IR R T
fEo



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





