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Study of Relation between MIMO Channel Capacity and Direcitivity of

Receiving Antenna
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Abstract Channel capacity of indoor 2x2 Multi-input Multi-output (MIMO) system is calculated using ray trac-
ing method. Relation of antenna directivity and MIMO channel capacity is evaluated by using 4 antennas which
have different directivity. Receiving point and direction of receiving antennas are changed and the cumulated chan-
nel capacity is obtained. Channel capacity for the case that the optimum directions of antennas are employed at
each receiving point is also evaluated. As a result, in the case that antenna direction is arbitrary, low directivity
antenna should be used to obtain a large channel capacity. On the other hand, high directivity antenna should be
used to realize larger channel capacity in the case that antenna direction is optimized.

Key words MIMO channel capacity, millimeter waveband, antenna directivity
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Table 1 Analysis Specification.

Frequency

60 GHz (Ao = 5 mm)

Transmitting antenna

Isotropic antenna

Receiving antenna

Directive antenna

Antenna spacing (Tx) 0.5\0

Antenna spacing (Rx) 6o
Transmission power 0dBm
Received noise level -100 dBm
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Fig.1 Indoor Model.
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Fig.2 Gain pattern of receiving antennas in horizontal plane.
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Fig.3 Gain pattern of receiving antennas in vertical plane.
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Table 2 Characteristics of three receiving antennas.

O Maximum 3 dB Beam width
gain [dBi] | in horizontal plane [deg.]
Antenna A 13.91 10
Antenna B 8.67 36
Antenna C 4.53 118
Dipole -0.82 360
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Fig.4 Propagation environment of indoor model.
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and all directions.
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optimum antenna direction.
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Fig.9 Cumulative probability of ratio of eigen value k for the

case of optimum antenna direction.
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Fig. 12 Probability distribution of received SNR for the angle be-
tween optimum antenna direction and transmitting an-

ntena direction.
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Table 3 DOOO0OO0O0O0OO (OO: [bit/s/Hz)).
Table 3 Comparison of channel capacity. (Unit: [bit/s/Hz])

O Random | Optimum | Steer
Antenna A 6.14 16.01 12.72
Antenna B 7.42 13.05 11.04
Antenna C 8.16 11.43 10.39

Dipole 8.42 8.42 8.42
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