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Abstract 
This p a p  analyzes the MlMO (M"lti--sp",-M"lti~~"tj channcl conddons under diKerent m m n a  

po1anZaton combmanonS. Mearuremeni rcsuls show that the ho~onfr l ly~polatked combination IS m m  

conelated than vedcaliy-polarized combination. And in the environment with nch Yanenng. thcie IS no bcncfit to 

use mrcpolarkd combination to i n m s e  channel capacity While in the envimnmcnr wthouf nch ronenng. 
like in open space. the cmrs-polarized combination IS an efficient way for enhancing channcl capacity 

l"trCd"Cti0" 
The rapidly inc-mg need for high mnsM~rion rate in c~mmunicrtion system mofivac rescrrchen to 

rearch for potential s " s  capable ofachellng high spesml efficiency. MIMO syslem p m p r a l  by Foschini 
[ I ]  IS a well-known srmcfure s h o w g  large qanry cnhancemeni by parallel chamcling However. Lhc capamy 

ofan MLMO systcm is highly dependent on the comlation p q e m e r  of the channclr. Many ~ p o m  [2] s h w  rhri 

spatial conelation o n  k reduced by in-sing elemcni spacings. Ifcompact antenna implcmcnmtion I S  rcquircd. 
dualpol-edantennairagmdFhoicefoaclueverirmlarprrformance [)I. 

T h r  papprerents mcasud results paformed in an indoor corridor and an ouidwr open spacce. We considcr 

pol-tion combinations. The mcarurement campai@s are under a 4x4  MlMO scrup. The mevsurcd ic~ults 

f o r a l l ~ r w i l l  becomparedinicrmrofpowercorrclafionand~~~iry 

Measurement Setup 
Considering a Miwrray system in a SCaftrnng envimnment with M mlcnna clemme in the bar ialion(RS) 

and N ant- elements in the mobilc iation(MS). The narrowband nvo-amy $ystem (or MlMO system) u m  h 

-"fed as an M Y  N channel mamX H=[h-], whcre hmn IS the complcx channcl coefficient kwmn L c  

mlh anremattheBSandUlc nih antennaattheMS. 

Thc MLMO "en& wcrc performed with M = N 4 .  Two ~lnglepole~four-lhmw(IP4T) switches arc 
used~bobathMSandBStoslmulateparalleltransMsrionandreceptions. CPW ledlinarlypla~edslat~ntcnnrr 

c e n t 4  at 1.9GHz were uud The clement sprclng i s  fixed to 11. To explore the divcoity wfh direrent 

combinations ofpolaruafron, we set the antennas m three different ways. The fist wry is 1~ place antcnnrs both at 

MS and BS all vntlcaUy pal-d Tk m n d  way i s  to place them all hotkonally poluized. In Ihc th id  wry. 

antennas aye placed YI Bat they an hotkontally or vertically polanzed with neighboring o m  ~rlhugonnl to a c h  

ofherlhewanfcnnaarraysaremounted 1 .6mfcmabove lhe~md.  

Environmental description 
The folloWng rerule M exacted hom mcasurcmenl 

campai@s undatxken m tua different envimnments. The fin! 
en~mmenl  i s  an indoor corridor as shown m Fig.2. Thc rsond 

enwmnment is at an outdmr opening space wih little ieflerionr 
fmm buildhg. Thr BS is fixed and for a c h  environment. the MS are 
moved 10 many difcrcnf locahonr when the Line-Of-Sight (LOS! Fig.1 Lndmrcomidm 

0-7803-7846-6103/$17.00 0 2 0 0 3  IEEE 503 



P -' = I P I  
Define the ~ o m l l i m  matex ofthe M S  and BS as follows: 
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(3) VHVHcarc 
I 0.4333 0.2261 0.4235 

0.2261 0.1369 I 0.2919 

0.4231 0.7242 0.2919 I 

I 0.4400 0.1299 0.2207 
0.44W 1 0.1064 0.0196 
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I 08929 0.7093 0.4528 
0.8929 I 0.8490 0.5604 
0.7G93 0.8490 I 0.8036 
0.4528 0.5604 0.8036 I 

i I 0.3942 0.3824 0.4051 
0.1942 I 0.3634 0.6131 
0.3824 0.1634 I 0.3490 

0.4057 0.6731 0.3490 I 



Outdoor ""C" mrcc:  
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I 0.9170 0.9lI4 08441 

0.9270 I 0.9146 m x n ?  
R , ' b =  09114 0.9446 I 09177  

0 8441 0.R881 0.9321 I 

I 0 5 4 7 3  "951" 0.5847 
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