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Evaluation and improvement of wireless communication in
dynamic small cell network for traffic fluctuation tracking
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Kazuki Maruta and Yu Nakayama
We previously conceived a new concept termed an adaptive mobile network (AMN), which can efficiently support
exploding mobile traffic via a small cell base station mounted on moving objects such as a vehicle. The
base station functionality can be turned on/off according to the spatio—temporal traffic demands. In this
study, we investigate the wireless communication techniques to establish AMN feasibly. Here we focus on
the two scenarios as the vehicle is static (parking) or moving. The key idea of the former is to activate
the base station function of the vehicle by exploiting the correlation between the mobile traffic of the
parked one. In the latter, we focused on the one—-way movement of the vehicle traveling on the road and
proposed a simplified and fast beam tracking scheme. We then proposed an enhanced technology of the
null-space expansion that can stably realize the spatial multiplexing transmission/reception to multiple

moving targets.
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Parameters Values
Carrier frequency 3.5 GHz
Bandwidth 20 MHz
Channel model 3D-UMi
Shadowing deviation 4 dB

Number of DU / VAP antennas

256 (16x16) / 10

VAP / UE antenna

1, Omnidirectional

VAP antenna height 1.6m

UE antenna height 1.2/4.2/7.2m
VAP / UE antenna gain 0/ 0 dBi

DU antenna pattern 3GPP model
VAP Transmission power 33 dBm
Receiver noise level -92 dBm
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Parameters Values
Carrier frequency 28 GHz
Bandwidth 400 MHz
Channel model Free Space
Number of DU / VAP antennas 256 (16x16) / 10
Height of DU / VAP antenna 10/ 2m
DU / VAP antenna gain 8 / 0 dBi
DU antenna pattern 3GPP model
DU Transmission power 40 dBm
Feeder loss 3 dB
Receiver noise level -80 dBm
Street width 22 m
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Parameters Values

Carrier frequency 28 GHz
Channel model Rician Fading (K=10)
Number of DU / VAP antennas 100 (10X10) / 1

Number of desired VAPs 8
Number of interfering VAPs 2
Reference signal interval 0. 833 ms

Input SIR 0 dB
Input SNR 30 dB
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