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Tabu Search Algorithm for Frequency Reassignment Problem in
Mobile Communication Networks

Junghee Han
College of Business Administration, Kangwon National University, Chuncheon, 200-701

In this paper, I present a new frequency reassignment problem (FRP) that arises when new base stations are
installed for capacity expansion of mobile network, and develop two mathematical models for the FRP. Also, |
develop two inequalities in order to tighten the developed mathematical model. Then, I develop two-phase tabu
search heuristic for solving the real sized large problems. Computational results show that the developed
inequalities are effective in reducing the computation time for obtaining the optimal solution to the problem of
small to medium size. Also, the proposed tabu search heuristic provides feasible solutions of good quality to the
most test problem instances within reasonable computation time.
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Figure 1. Frequency reassignment example.
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Index of Base Station | t =0 | =1 t=2 | t=3
1 1 1 1 1
2 3 3 5" 5
3 5 7 7 3
4 - - - 7

Figure 2. Frequency reassignment process of <figure 1(c)>.

Index of Base Station t=20 t=1 t=2
1 1 1 1
2 3 7 7
3 5 5 2"
4 - 5

Figure 3. Frequency reassignment process of <figure 1(d)>.
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o] =FoA st e XA galelE2 Visual Basic
3} CPLEX 9.0 A¥ate] T8 %.Sm, Pentium IV(CPU:
2.8GHz, RAM: 512Mbytes)S AF&3lo] g 23S 3
3l A% Ad= <Table 1>} <Table 2> YER|H, A
Ab AJZHE Z(second) 2 EAITFCE 3,600% o]ujell CPLEX
7b FEA Gv Avole 99 E CPLEXE FHAIZL
B, o] Afelle B(*) EAE SFATE <Table 1> w;=
(cite)xdi? A5 A AHE AASHH <Table 2>=
wi=0.1x (ci+¢) xd}l 7352 A% AAE AAgh <Table
1>} <Table 2>ol|A A3 715 A& ohad 2ok
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* D={(i, j): di>0, i, ji) EN U} i 3600i 2ol B MIP/} B8 PO} 27U EE HT)

* MIPC : 23 MIPol AlSFY (13 (12)8 F71F 28 ¢ 8 Asds & & Aok 23, HHs)s 24
e %‘ 7hA] AQE ARES vlwshE HlwA 2 F7]9

« TB : B} XA ¢agl5S Yehdth o] =19 Add Ao Jdojdes B3 1p7F Y MIPRT 53 H9-7F 9l
Me B MA daese] £ ARE o0xE AP oy, B IPi—c 712 NN+ [V)7F 3070 o]/
gom, 278 WA AR 298 A7 g 12 BAY FssE 2 RahE 497t thrioltt ek,
mlRko] ik, o] =Z9 AP = Proposition 12} Proposition 204

Cor 9Ee g FURL ek AR A% (1% (192 2 Mol Fhshel 1 &

¢« 03,6002 T TheEE 2A XSS HEhIT: 5 I <Table 1>} <Table 2>9 AF Aol &

S Q%0l, <Table 1>9] #4128, 139, 1592 F$-E A
<Table 1>3} <Table 2>9] A AZES AsrEd LP-  5d & (1NF (1) F713 Effg MIPC7} AgHE A7t
bound SHAME 2 IP7} B MIPRET 34 sy §¢ 23 MIPEY $etAY 543 5 A ®ut
<Table 1>9] 1% A9} <Table 2>9] 15SH TAE A3t ofyet tiFE A AolA 2 (10)Z (11)°] =3 MIP
Table 1. Computational results (a=1)
Size LP bound Upper bound Time
No. NI, |V, DI, |F| IP, MIP, MIPC IP, MIP, MIPC, TB IP, MIP, MIPC, TB
1 13, 2, 33, 21 7,0, 0 474, «—, —, 3600%, <, <, 60*
2 12, 3, 36, 23 2,0, 0 129, «—, «, <« 62, 5, 4, 60*
3 13, 2, 44, 30 2,0,0 225, 119, <, 225 3600%, <, 123, 60*
4 12, 3, 29, 17 3,0,0 171, <, <« < 107, 3600%, 1, 60*
5 13, 2, 51, 27 2,0, 0 116, <, <, <« 22, 3600%, 2, 60*
6 17, 3, 54, 23 2,0, 0 321, <, <, «— 3600%, <, 451, 60*
7 16, 4, 59, 25 3,0,0 00, 390, 385, <« 3600%, <, <, 60*
8 18, 2, 46, 27 2,0, 0 466, 233, <, <« 3600%, <, 374, 60*
9 18, 2, 47, 26 2,0, 0 124, <, <, < 30, 3600*, 21, 60*
10 18, 2, 75, 34 2,0,0 4153, 503, <, 499 3,600%, <, <, 60*
11 26, 4, 139, 44 1, 0,0 103, 128, 103, < 719, 3600*, 1455, 60*
12 26, 4, 113, 36 1, 0,0 oo, 479, 499, 377 3600%, <, <, 60*
13 27, 3, 134, 36 2,0,0 o, 966, 1211, 451 3600*, <, <, 60*
14 27, 3, 123, 38 2,0,0 00, 445, 279, <« 3600%, <, <, 60*
15 25, 5, 139, 33 2,0, 0 0o, 853, 980, 850 3600%, <, <, 60*
Table 2. Computational results (a=10.1)
No Size LP bound Upper bound Time
‘ INL, |1, DI, |F| IP, MIP, MIPC IP, MIP, MIPC, TB IP, MIP, MIPC, TB
1 13, 2, 29, 19 5,0, 0 324, <, «—, «— 3600*, <, 3339, 60*
2 11, 4, 29, 15 4,0, 0 775, 670, <, <« 3600%, <, <, 60*
3 13, 2, 34, 37 3,0, 0 1492, 359, «, « 3600%, <, <, 60*
4 14, 1, 29, 21 2,0, 0 105, <, <, <« 61, 3600%, 2, 60*
5 12, 3, 35, 16 6,0, 0 855, <—, 854, 855 3600*%, <, <, 60%
6 16, 4, 42, 18 5,0, 0 oo, 879, 750, < 3600%, <, <, 60*
7 19, 1, 59, 26 2,0, 0 136, <, <, <« 851, 3600*, 5, 60*
8 16, 4, 62, 25 3,0,0 00, 629, <, «— 3600*%, <, <, 60*
9 19, 1, 63, 28 2,0,0 247, <, 219, «— 3600%, <, 1667, 60*
10 18, 2, 47, 23 2,0, 0 146, <, <, — 333, 3, 6, 60*
11 26, 4, 136, 36 1,0, 0 00, 263, <, < 3600%, <, <, 60*
12 28, 2, 137, 44 1,0,0 oo, 870, 757, 609 3600%, <, <, 60%
13 25, 5, 132, 33 2,0,0 0, 381, <, < 3600%, <, <, 60*
14 27, 3, 130, 33 2,0, 0 218, «—, «—, «— 3600%, <, <, 60*
15 28, 2, 122, 39 2,0,0 302, 437, 135, < 3600%, <, <, 60%
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