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Urban Radio Propagation Experiment for Handset MIMO Antenna Applicable to Next-Generation Cellular Systems
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Abstract

This paper presents an outdoor radio propagation experiment with a Multiple-Input Multiple-Output (MIMO) handset adjacent to
a human phantom in a browsing stance. The propagation test was performed in an urban area of Aalborg city in Denmark in
collaboration with Aalborg University. To investigate the effect of a human operator on the handset MIMO, up to 4-by-4 MIMO channel
capacity of the handset antenna was evaluated, both with and without the phantom. Using the measurement results, we have
attempted to solve the complex mechanism of the cellular MIMO regarding radiation patterns for combinations of the phantom, array
configuration and radio propagation. One of the findings from the investigation is that the handset MIMO antenna close to the human
phantom has a MIMO channel capacity of approximately 10 percent greater than that without the phantom when the phantom was moved
along the street facing the direction of the street, and is thus capable of good MIMO reception with a cellular radio in a street

microcell situation.
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Fig. 1 MIMO antenna system
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Fig. 2 Handset MIMO antenna
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Fig. 3 Radiation patterns of handset MIMO antenna
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Fig. 6 Propagation test and base station antenna

010 0O0oo0

Table 1 Experimental parameters
oog 24 GHz
oogo 34 dBm
ooobooooooo 16.5 dBi
oogooooo 145 m

O700a0000000O0O0ODOOOCOOOOOOO0
ooboooooooooobooobooobooboooo
O0000000000000000000O0 Base stationd
oooooooOooooboobo1ssmboooonooo

dismbobooooo

OoooooooooOoooooooooooood
ooooooocooooooooOoooooobooooo
ooooooooooooobooOoooooboOooon
ooooooocooooooooOoooooobooooo
oooooooooooooboOoOoooooboOoooo
ooooooocoOoooooooOoooooobooooo
oooooooooooooboOoOoooooboOoooo
ooooooocoOoooooooOoooooobooooo
oooooooooooooboOoOoooooboOoooo
00o0o0ooooooooooooook4omooon
ooooooooooOoooOoooooocooogro

ObO0OO0OODOOOOOOOODODOCOOPOOOOO

ooooz7ooeOdOQuOOOOOOOOOO

I P \. A
Mobile terminal @ e /\

()0O000o0o0o

(©QUOno

070 ODO0O0O0OO0OO0OO0OO0OOoOooooobooOoo

Fig. 7 Test route in urban area

I4. MiMOO OO QOOOd

41 ODOOOOOOOOOOOO

osooO0oO0OoOoOoOoooooooooMiMOOOOO
ooooooOoOoOoOoOoOooooosoooooooooo
oooooo#000000000000000000
ooosgoooooooooOOoOooOoOooooooooo
ooooooooooooobooooooobooooo
0000000000000 000C0000O000EeDO
ooooooooooooobooOoooooboOoooo

11



12

Panasonic Technical Journal Vol. 55 No. 1 Apr. 2009

goooooooboosooboosombloomoooononO
gooooooboooooobooo7dbaldbOdns3o m
gobogpOO0DO0OODOObOII0C0mMIbOOOQUODLOOO
gooooooboboooboboboboobobooo
gboobogobobooooooog

g2ooogoomMmMoUbOObDOobOoOoOoOooooDOoD
gooobooobobooobobobooboboboboo
gobo200b00o0oooobobooobooboooo200
oo OOoOooMIMOOOODOOOOODDOOOOODO
020000000000 DOObOOObODOODOOD
googo

Channel gain [dB]

Monopolel

Monopole2
PIFA1
.......... PIFA2

Position [m]

0osd OOoOoOoOoOoooomMoOOOOOOOOOOO

Fig. 8 Variations in channel gains of handset MIMO antenna with
phantom
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Table 2 Fading correlations between propagation channels of MIMO
antenna

MONO1 MONO2 PIFAL PIFA2
MONO1 10 05 0.2 03
MONO2 05 10 0.2 04
PIFAL 0.2 0.2 10 0.6
PIFA2 0.3 04 0.6 10
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Fig. 9 Variations in channel capacities of SISO and MIMO antennas with
phantom
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Fig. 10 Comparison of average channel capacities with or without
phantom
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Fig. 11 Channel capacity ratio of average channel capacities with phantom to
without phantom
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