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Analysis of Massive MIMO Wireless Channel Characteristics
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ABSTRACT

In this paper, wireless channel characteristics of massive MIMO system is analyzed by comparing angular
spread, cross polarization discrimination(XPD) and delay spread of dual polarized 4 and 128 transmit array
antenna systems, by using 3D rat-tracing simulator, Wireless Insite in microcell environments. The analysis shows
that increasing the number of transmit antennas results in the smaller angular spread and delay spread, and the
higher value of XPD.
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Fig 1. Overview of the simulated channel environments
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Table 1. Simulation setup

Setup Setup value

Ray tracing propagation model Full 3-D

Channel environments Urban micorcell

Number of reflection 30
Number of diffraction 1

Ray tracing method SBR
Maximun number of paths 1070
between Tx. and Rx.

Frequency 2GHz
Bandwidth 10MHz
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Table 2. Example of channel impulse response

Path index phase(°) delay(us) received
power(dBm)

1 11.049 0221472 -91.777
2 -146.308 0.240957 -96.982
3 -109.404 0.100582 -136.110
4 52.532 0.548892 -144.316
5 90.028 0.169919 -144.550
6 168.604 0.755663 -148.910
7 -55.987 0.543801 -151.940
8 86.991 0.758256 -154.043
9 55.470 0.881937 -154.204
10 7.389 0.885259 -154.842
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Table 3. Delay spread simulation setup
Parameter Value
Antenna type Directional antenna
Distance between
420m
Tx. and Rx.
HPBW 128 Tx Array 1°
(Half Power Beamwidth) | 4 Tx Array 40°
FNBW 128 Tx Array 2°
(First Null Beamwidth) 4 Tx Array 80°
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