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Abstract: Cognitive radio can be applied to interference management in heterogeneous network. An analysis and com-
parison of interference management schemes based on channel reuse and opportunistic selection are made. It proves
that interference management scheme based on channel reuse is more suitable for macrocell user and the other fits for
femtocell user better. Besides, the two interference management schemes both improve the system performance greatly
even if femtocells are largely deployed in a macrocell.
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Figure 1. The classification of interference in heterogeneous net-
work
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Figure 2. Interference scenarios related to femtocell communica-
tions
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Figure 3. Procedure for interference management based on chan-
nel reuse
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Figure 4. Procedure for interference management based on oppor-
tunistic selection
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Table 1. Simulation parameters
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Figure 5. The comparison of macrocell user under different inter-
ference management schemes
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Figure 6. The comparison of femtocell user under different inter-
ference management schemes
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Table 2. The complexity comparison of different interference
management schemes

=2 AAMTREERREEERELR

e IETEHEEHK e RIS b
AT N T S e e T ot b o e
I L Y L L Lo
= FRT AR %) 52 2% FRT AR %) 52 2%
100 400 500,000
500 2000 2,500,000
1000 4000 5,000,000
4 xk 5000 x k
! \ \ e e L G
) S S S
A
0'87777\777—\777T7777777\7777\77777777777
ot | | | | | | |
§07——7;———}——— —o— W WL A £ 0 5 8 —
= I I — B MR T NS Ik (R
_H_OG——/—\———A ——————————— i e S —
@ | | | | | | | |
Z / | | | | | | | |
O Bl et S A e
= I I I I I | | |
) I A A SO A
z S S T S H S
< L it T S I
® T
02F—-—-—-q---1T-—-F-——-—9-—-—71---r -~ —]
I I I I I | 1
] | | | | |
ot I | | | | | |

1
500 1000 1500 2000 2500 3000 3500 4000 4500 5000
BEA T X SKOBE e A B

Figure 7. Macrocell user SINR outage
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Figure 8. Femtocell user SINR outage

& 8. RE/NXAFH SINR g

0.2, fEFAT A BN, FRAVIESE T FHI IR G =-90dB .
F-HEIIR G bko)y, S B0 Bl 2 /N X ek
RE, FEANXHPZR TN TR G X
ZE/NX P P RE R RE e L 9.

B 8 AR b AT T SR FH SR 2 T HL 2 ik 4%

49



DAL 00 255 v ) DA B SR LR

0.1 T T T T T T T T
| | | | | | | |

009 - — Il b ]
| | | | | | | |
| | | | | | | |

0.08f - - e BE {5 18 5 A9\ 0 T 40 B S G=-90dB |
|| B HEE T B T B SR 16, G=-100dB

2 /NX FH FRISINRERTHE 2%

| |

| |
0 1 1
100 200 300 400 500 600 700 800 900 1000
BEA T/ X o 5% Bk il )/ %

Figure 9. Macrocell user SINR outage under different threshold
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