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(57) Abstract: The present invention relates to a multiple input multiple output antenna device, which including at least two du-
al-polarized antenna units with upper and lower isolated distribution in vertical direction, wherein the tilt angle between the at least
two dual-polarized antenna units and the ground normal are consistent, said dual-polarized antenna unit comprises a plurality of ver-
tically aligned antenna elements. The distance d between two adjacent antenna elements edge of adjacent dual-polarized antenna unit
of said at least two dual-polarized antenna units is 0.72~14, and X is center frequency wavelength of antenna supported band. The
vertical isolated mode MIMO antenna used by the present invention solves the problem of MIMO antenna taking up more base sta-
tion sky space in horizontal isolated mode, also easily guarantees the tilt angle of more dual-polarized antenna unit be consistent, and
achieves space channel weak correlation of MIMO antenna through the upper and lower vertical isolation mode.
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—HEAZHEXGER

REAGEBHBAEER, LEFAEA—FEANS$ H (Multiple
Input and Multiple Output, & MIMO) XRZLE E.

BEELR

AMBHBELNLELELRITE=NKB3ERZM (The third
Generation Mobile Telecommunication, B# 3G) , 3G R& 24k
HEE A RMARRE TR, MEEIE LS BB LN 6 R
BAadfr, B REBMERAELESELEF B FHERE KB FE( Long Time
Evolution, B # LTE) & 4G FHE RKIFHE, LB ERNEE KRS
HRARHEE. BT MIMO HATAA> AR T AEBBRR
KREARERG& B A BME, RAHE LTE ARK 4GERF R
RE GBS FERZ—,

B# 2G & 3G R& X % KR ARKFAERTR, HllbRBhER
# % (Global System for Mobile communications, & #& GSM) 14& A
900MHz #F#& 4% 33N ( Code Division Multiple Access, & #&
CDMA ) 4/ 800MHz, # LTE #= 4G AR KT 12 A 2GHz A
LS, M 2GH3C NEHETHEREAT LTE F 4G R 4.

EBASEERBAEEMGHEAT, BEEFT—HLRAS R4t
AR B FERRE LTE #2 4G W%, &M LTE #2 4G RERE S
Wit MIMO $ REBRARRHEZE EARXE 5 2G/3GE3LF & £ KF,
A 124F LTE # 4G A 48 MIMO K Z R THHH $ AR A LTE
F2 4G AR B 2 KT

T MIMO BAREA, ERELSFANEBUMNZAAFLES AR
Bl &g Z &R EZE, FANARANESBBMZE G ZEFEAAXELE
¥rh2) MIMO H A M fi2 AR, 4t3F MIMO #& 8 &4, K
8 MIMO 3 REFFFTE—RARASHRREI [ B F—ZHKF
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SER, AAAKRFRENFTEELRTE MIMO HHEAAXMAEE, Af
BARIE MIMO E AR A M. 22, IFFEFTFEEHRE
M kit, SERMBRGEE. BARAEANN T LB RHAGFH
BkiE, RS ESEERIRAEN R ZHE, FINRSELERGRER
RBHZERRRIESHRREGKFREEL, HHLE MIMO R£
BBRAD 4 RAE 4 RALEKHF. B, T2KFIAREAN MIMO
RERRG ERIBRIIANFHM, ARIEREK LTE F= 4G W & 6500 A 3¢
x.

AHAE

AEXAHBHARBE—FEIASHEREEE, R E AR AL
R &7 A #ATHREF.

AERLABH, REAARBT—FHEAZHEREEEL, aF:

E2EFOLBEAENEY AARBALREESL, 2 HAR
BARZREAL G ERZIAGRA B —K, FFRRBALREELEL
HENEHLHFTNHREET;

E, ik £V HASHBAL K K E T AR R K4 7T 648
AR R BRETFHEIE dH 0TA~1A, AHRZEIFHFEFOHE
xK.

Riedy, PTESIEALR L LTHBEXRA +45 EAa-45 EARNT
£

#H—F W, LCERFTEE AARBAUREREAR—HREHR
&I E.

H—F 8, FREBSBARREA LY R LS T 5 E HREH
BUEAE, FREVAARBAREEAMBRHEAZERELEY
EREHFTERZETFHHAHE.

Tikb, TRERBEBRRLELHPHA, 2NAHAEEELFTHLTR
B EREEAFTRERLA.

#H—Fe), FREREEAFRTRELEAL AARERS R LS
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AHHFFEAR—RESEF.

ATFLEEBERFE, RAAHMRAKELRELX 4 MIMO X
KTUBEKFEBERXNT MIMO REFAEY EAKRSANXGE
B 4 F A, md ) TFRIEZANABBARKRETHMA —2 M, FHE
BEFTEARBAFXNRER MIMO XEQ TR/ HEF LM,

P B 56 PA
SuSE AT BURA ) B B ) R AT AR A 6t — F B, MR AT R
H—RE, REAAHTEREZAARL AR TRELALA, HIH
BATREAGRERE., ERE$:
B1AXRASASHREREN — LRI HEHTEE.
B2ARKPASASHREEENF —ZRFNEATER.
B3ARKPASASHREEENX —ZRFNEATER.

AR EHF X

F @B B e RS, SRR PG BR ST RBE— T ) aH
2,

B 1R, AREPASAS B REEEN — LR NGEH TR
B, ERXEXRBT, RATRAAEHEIREFRENFTX, FHE
VHAVBR R EART B | T FHEAHS, B1PFHOE
AASHEA R R EALEREG MIMO XEEENHF, AiEsF+,
EfEFHRBAREEAKBAY EREET 10, T HH3URL
EABMHBRATRELA 20, LRELEA 10 FTRELEA 208 H 2
AEEHFNGRESET 30 B8, LRKXEA 10 FRELET 20 A
FHEFTOLBRELRE, O TEAMAREETHOEANTRAALY
BAF X, ARBRT 4 REZEAEXHEG MIMO REEKE, AAm
#EA B WS LAY MIMO X&i&+, #Hldw 4x2. 4x4 MIMO X £
R FEF.

AT ERESFH MIMO B8, BRRIEEY HARBLREZE
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AEREEEZINGHA R —B, NARGHES BT KL LT
HERE LXK, RENRBARZETHBXK L RA +45 F Fo-45
BHRAFX., REHGAERORRENABRLTE, LHRRTREN
£ 5 REQUAER 45 BEHRAFTHRE, FERAMHELEINET X,
HTFAMET RGBT O LR, KRBT ABE T MM, A
w A AR KATHE.

AEXRPIRATELIREFX, REEREKELAFHM, &
REBAF KPR ERX G MIMO REA AR BR ETHER,
CEEGRIEET HABRBAUREEAGRA B, FTELREL
6G8%2. 8x4MIMO RE&F, REW¥KFRERSIRELLOLE,
AESBRBERTFREREFALELLBENRL, RAREKELK
FRREREF 4 BRRLE, NIRRT EEEZ MIMO X&ZR EHX Tt
FEBRBTAHER.

ERAZAE®GF, ATFXIAREETHSFR (05 43%KK)
KEHBE, pREEHEEERERETH 058Kk, NREETFH
ER/PE, BAETHRARERS TR, REEKREDLEEK,
B E J AABRMALR R E T AL RMAL R R $ AR 4R D% R
KT (B 1 76 d) §HSE d>05A, AARZIFREPS
WMEKK, THEHEARE ELL AT LFANZ G RALENR
fEEEER. BOEH, XLHAERGE 1 TAFTPHLREEL
10 RTEHGREETATREEL 209K LHGREETING
JEE, INNFEEEY 0S5 FHREIFREFSHMEKK. ZHIE
HKikHh 0TA~1A, TUREREBRRAZETEIB/AEL, HBRBENA
K, Mt KQYEAREEE (Fle4-7TR2EKF) NEFHRLS
BEKX, BRREHESE, F5, LTLFHERAEZTK, #RBFFRL
HHHRIEER, ¥ ITREAREAFREEEE, FREBRLEK
8 R &K ma s A B 64 B AL,

B 2HR, AREASASEREEEN S —LHRBIGEHT
EH. 5 E—%HkpAk, KREAAREATEZIREHRXNGE) HA
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SBAREEAGL —FHEI - ANAREIEP, PR LREET 10 o
FTREEA20H—HEINRLENE 40P, R ERLZETI0MRTX
HHET 20 RAEHHFEMLE, AREZH MIMO &M ERL, A
P Lixfr MIMO RERETAHE—RRLK, BRERKERNT
AR R —AREAT, AT LS QEAFZER, WIFFRIF—ARK
BN ERGREFTHARBUREEALET RN TRARSF4L
B, SR —HHEF, MNAREGET MIMO Mgk,

AAHREREERRGHRRRE 205 B2 EHREH L, 1k
EHINANAAAAZEHIRE, FEREATHRANGT—K. REAEH®
) 3T VARSI 30 5%, BAX AP A AR 5L F5 .

stF MIMO XEEERH, RBAURZEAQLENREETH
BEOGREHEBEAE, EVANVBRUREEAMBRGEANZ HER
BEEHLKEWREETHEEAZ., —&RH, 15dBi K& & 4~6
AREHETFHEK, 18dBi &7 8~12 AR KMEF K, F#¥ i 3dBi, 3%
LW —EREMETHE, RERAERLZEIT L, —BREETH
SETTIABRA 0.7TA~1A, BP 0.7~1 B RZEIBFEFT S E LK.

BAREETHREEFm ERENSEGDIEREABRRBALR
KRETLZEGEESF, WTAHEHEESY MIMO REEEHEKE.
TFRA G 2G/3G Mk, b FRAGAMESKIAK, BRREE
kELEK, MxtT LTE # 4G Wk 3, TFHEHAZH, NWLEHF
RERTEN, HTRABRRE KRG FA, LkRAH, REXARE
AaiE A JE4R ) 2GHz vA LR E WG R &% 5 A .

B 3T, ARLAEAZ EREEE X —LXBIKGLEHF
EH., B2 &LhGIML, REAFIHFLREEL 10 o FRER
20 5 REFMEREREZLET (B 3 PH) 2G/3G RE$E 7T 50) ¥
HHARER—REIE 40 7, ANABRERLYRERLE, K&K
F A0 RETHRREAKERKRNE, EXEET 10 FTRELEL
20 RN ELREATLME 2G/3C RERLAZ A HAKERIERE
RIEFHAN R G RAZ T QBB MM LE, XHERLGK
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BEEBAE—RRR, EAZELEN EhoiE.

%5k, JeR MIMO REZRM & LTE/AG R&F A ¢ FHHA
B, BAREEANHKENHEE, ARRALTREARENFT XHB A
BB MIMO REZ LM 5 R 2G/3G MEF1# A BRI L6 K&
KEXRSABEKEIE, AAARXHOFARNTRAERKERINRXGHE,
KHEERER, ALK BHEMXFERREMGREKE.

REM LGP IA EEARGARAARLAHBERFTER
AT HRA; RERABERAZEFMNRLARTT F @A, T
B L BBARAR B SEZR: RETASTREK A BRERFS X it
B ERAE N RS BEARFAERATFRARBR; ARHBERLAERT R
BHAF, AP BEEREAFRRPUBERFTEERE P,
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1. —FHEANZBREEE, ABELAT, 6 A2EAFTQL
FTREAENE) AASXBULREEL, EVHAARBAORELLS
EERZNGMA Y —K, FFEBBLREEACESANAEEHT
6 R R MT;

Ed, R E S BHABBAKRLE LT P AR X KL A48
AR R BRETFHEIE dH 0TA~1A, AHRZEIFHFEFOHE
EE¥.

2. REBFER1ITRANENSHEREREE, XB¥EET, AT
B AL R KT AR KR A +45 F fe-a5 BT K.

3. REBFER1ITANEANSEREEE, XBHEET, &
QB EEYBHARBAREEAL —HEHRESE.

4. REBFER1ITRANENSHEREREE, XB¥EET, AT
BRUBURLELEACEGREETFHORAGRARHSERE, TRE
VAN BUREEAHBREGEIANZEREEINERAEGHFAER
KETFHEBBE.

5. REBRF)BR 14 FE—FTREGZIANZBREEE, KB EE
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