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In the field of Cognitive Radio, to avoid influence to the communication quality of PU (Primary User) and to realize the 

communication of SU (Secondary User) simultaneously can be technical subjects. In these issues, the sensing technology where the 

PU signals are detected has been proposed, however, neither the communication area of PU nor the influence to communication 

quality of PU from SU cannot be estimated sufficiently. In this paper, the method of how to decide the communication area based on 

communication quality estimation which is a technique by using pseudo error is proposed and the numerical results based on 

simulation are discussed as well. According to the results, the effectiveness of the proposal is shown. Moreover, the influence to the 

communication quality of PU by SU is shown by using the relationship between the power and distance as well. 
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Fig. 1. Concept of cognitive cycle. 
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Fig. 2. Mutual interference in the frequency common 

use system. 
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Fig. 3. Concept of pseudo error and example of the 
receiver constitution. 
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Fig. 4. Characteristic of BER and PBER (AWGN 

channel, QPSK, a=0.3). 

 

 

Fig. 5. Estimated characteristic in case of interference 

(AWGN channel, QPSK, a=0.3). 
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Fig. 6. Characteristic of BER and PBER (Rayleigh 

fading channel, QPSK, a 0.3). 

 

Fig.7. Estimated characteristic in case of interference 

(Rayleigh fading channel, QPSK, a 0.3). 
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Fig. 8. Targeted system form. 
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 Fig. 9. Placement model of PU and SU. 
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Fig. 10. Estimation result of communication area 

(SIR0=10dB).  

Fig. 11. Estimation result of communication area 

(SIR0=20dB). 

Fig. 12. Estimation result of communication area 

(SIR0=30dB). 
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Fig. 13. Relationship between a real communication 

area and the estimated communication area. 
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Fig. 14. Estimation accuracy of communication area 

(SIR=20dB). 
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Fig. 15. Image of the influence that SU gives in the 

communication area of PU. 

Fig. 16. Concept of the measures by the permission 

level. 
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Fig. 17. Relationship between upper bound of available 

SIR and relative distance (Relative distance of the 

interference point is 21). 

 

 

 

PU

BER

SU

SU PU

PU

SU 2

 

SU

SU

SU

SU

 

 

1) A. Ghasemi, “Spectrum Sensing in Cognitive Radio 
Networks: Requirements, Challenges and Design 
Trade-offs,” IEEE Communications Magazine, 46, 32-39 
(2008). 

2) R. Chen, J. Park, and Y. T. Hou, “Toward Secure 
Distributed Spectrum Sensing in Cognitive Radio 
Networks,” IEEE Communications Magazine, 46, 50-55 
(2008). 

3) , , , ( )
2011 pp. 88-99  

4) H. Urkowitz, “Energy Detection of Unknown 
Deterministic Signals,” Proceedings of the IEEE, 55, 
523-531 (1967). 

5) A. Ghasemi and E.S. Sousa, “Collaborative Spectrum 
Sensing for Opportunistic Access in Fading 
Environments,” Proc. DySPAN, 131-136 (2005). 

6) E. Visotsky, S. Kuffner, and R. Peterson, “On 
Collaborative Detection of TV Transmissions in Support 
of Dynamic Spectrum Sharing,” Proc. DySPAN, 338-345 
(2005). 

7) S.Mishra, A. Sahai, and R. Brodersen, “Coperative 
Sensing among Cognitive Radios,” Proc. ICC, 4, 
1658-1663 (2006). 

8) , , , “

,” 
, 294 (2014). 

9) , , , , “
,” 

 A P2006-15, 35-40 (2006). 
10) , , , “

,” , SR2014-100, 
35-40 (2015). 

11) B. Nebendahl, W. Freude, C. Koos, J. Leuthold, M. 
Huebner, R. Schmogrow, A. Josten, D. Hillerkuss, S. 
Koenig, M. Winter, J. Meiyer, and M. Dreschmann, 
“EVM as New Quality Metric for Optical Modulation 
Analysis,” Proc. Electronics, Communications and 
Photonics Conference,  (2013). 

1.4 1.6 1.8 2 2.2 2.4

10

15

20

25

30

35

40

45

50

Relative distance

U
pp

er
 b

ou
nd

 o
f a

va
ila

bl
e 

SI
R 

(d
B)

0%
10%
20%
30%
50%
100%

104



コグニティブ無線における通信エリア推定法の一検討

( 37 )

12) R. A. Shafik, Md. S. Rahman, and A. R. Islam, “On the 
Extended Relationships among EVM,   BER and SNR 
as Performance Metrics,” Proc. ICECE, 408-411 (2006). 

105


