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A Study of the Interference Control for local 5G
with Shared Spectrum

HIDEKI KANEMOTO†1,a) REI HASEGAWA†1) YUZO MORIUCHI†1)
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Abstract: Local 5G is expected as a system to provide a communication service within a certain specific area and it is also supposed 
to apply the spectrum sharing which is attractive techniques to utilize the frequency resources. In order to utilize those shared 
spectrum, it is required to improve the interference control among systems which use the shared spectrum. We focus on this 
interference control and discuss about the construction of communication area with beam forming and interference control under 
the limitation of the interference level for other systems. We propose the power control scheme of each beam which is appropriate 
to cover the specific area. We show that proposed scheme has a good performance with millimeter wave propagation simulation 
and also confirm that the interference can be eliminated by experiments with 28GHz band.
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Fig. 1  Image of Interference Control
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Fig.2  Overhead View and Floor Plan of Building model
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Table 1  Specifications for propagation simulations

 [MHz] 28000
 [MHz] 100

 [dBm] 25
/  [dB] 0
/

 [dBm] -120
 [dB] 6
 [m] 1.5
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Fig.3  Location of Tx point and Rx points for Virtual model

3 0.5m
400

0.1m 560

4

4
Fig.4  Beam Pattern of Directional Antenna
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Fig.5  Rx Power Distribution Map
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Fig.6  Maximum Rx Power of each Beam
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Fig.7  Maximum Available Tx power (w/o Antenna gain)
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Fig.8  Rx Power Distribution Map for Uniform Tx Power 
Control for all Beam
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Fig.9  Rx Power Distribution Map for Individual Tx Power 
Control for each Beam
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Table.2  Communication Quality of Each Tx power Control

2.8 % 36.2 %
112.4 Mbps 300.0 Mbps
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Fig.10  Image of Reverse Transmission Scheme
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Fig.11  Average of Penetration Loss from Reverse Tx 

Scheme
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Fig.12  Area Coverage Rate with Reverse Tx scheme
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13 cm
Fig.13  Location of Tx point and Rx points for Practical Model

3

Table 3. Specifications for propagation simulations for 
Practical Model

 [MHz] 28250
 [MHz] 100

 [dBm] 5
4

 [dBi] 23

 [dBi] 0
 [dBm] -120

 [dB] 10
 [m] 1.5

6
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14 A
Fig.14  Rx Power for each Beam on Center of room A
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Fig.15  Rx Power for each beam on room B
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Fig.16 Functional block diagram of Experimental Equipment
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Fig.17  Rx Power Measurement results (Rx#0, Room B)
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Fig.18  Rx Power Measurement results (Center, Room A)
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Fig.19 Rx Power Measurement results (Rx#6, Room A

outside)
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