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ABSTRACT

Cell planning, which determines the cell structure for location management of mobile terminals in mobile
communications, has been dealt with as an important research task to determine network performance. Among the factors
influencing the cell structure planning in mobile communication, the signal cost for location management plays the most
important role. In this paper, we propose an optimization algorithm that minimizes the location management cost of all
the cells used to plan the cell structure in the network with reporting cell structure in mobile communication. The
proposed algorithm uses a Tabu search algorithm, which is a meta-heuristic algorithm, and the proposed algorithm
proposes a new neighborhood generation method to obtain a result close to the optimal solution. In order to evaluate the
performance of the proposed algorithm, the simulation was performed in terms of location management cost and algorithm
execution time. The evaluation results show that the proposed algorithm outperforms the existing genetic algorithm and
simulated annealing.
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(b) vicinity values of cells
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Fig. 3 Procedure of proposed Tabu search algorithm

ARt BRtA 2] darelES shr] H8f 2EY
Al A glof ARt 2 2SS4 3
& A5t A} sl BAof Wi 3 FEZ(solution
structure) & AAI5h= W o= o Frof wet 221
2 Aol Zol7h oz olstel 20 a4 7%
o] Hr}. Q15Y Aol Bt & & Fhzof| wheh Alofx
Aol Mghat shLke] 7] 3linitial solution) = A4 gkch.
ERRA R dale]ES HAHE 2z oA Al
(temporary solution)& ARE-5le] ZFHoz ZF3|
(final solution) & AJAJ3tct AAHE 27|3lE A=
ARk, S5 WS AASH ] fIsf BHE] 2 E(tabu
listyol] A2ttt 27180E o]-8-sto] o]xa 4 2
= RRITE o] 3 A/ AR AL 15 WA
wreh chop o] AEE 4 ek, A2 A ol
o & 7HY £ AYE 7SS AdEste] 719 ¢
Alafof v ughe}, ghoF A 28 i 71 A s H T} o 2
A= 71 - o] S YAlsl = HA st B

ui

ol dAlslE ZHZ FASH EA[RE o] s Bt
LB ARt & dAfslet e rlaeks EAgl

1196



of A2 AHE = ok Bl olal A 91t
Sz AHGET BHEAY GielEe] R ve 4%
d Fa7170] B b wEEm HFH0R X

ol AR

4.1.9ff 2l2<

oJFEA UEYTCIA SY Ae 12 At
Sy AL 002 At 17 2004 4
ol 2t Ao el g Al of, Q1Kigh o4 B A 2%

Z

I} Aok Fiek. wapA B =Rl T

1z ne o
kI
o
o\
=2
x
H
fird
it
1o
u
H
n
o
My
e
i)
X,
lo

o W
Hel
ot

=
W, Qg ol 4 B A BE2 7k 24

= FEw

Cell: 0 1 2 3 n-1

o]
o |
N
o |

Fig. 4 Solution encoding structure

42 20 |5f MY
ollA 71eTt 5] FAS A8kl At B
A A dare]|gel AHEE 27181E skt gt 27
ol A/ ohEa -2 A po] whet =Y
() HIER I EAstE 2 Ao diste] e =]
2 AS el
(b) 22" Ao] e &z Ao disf gk At

HlsabA 7129 32 ol gdte] ol F AL
ololS AT ZA HA o] BHES S 1
Aol A Aok eFRAR] eielZe] ol FupAl] o]

i

ol Zhzte] Aol shFEl Aol 28H 3714
WAOR PHE B R 371 o 5RAE

0| SSloilM 2| =S A2l 2It EFFAMR]| 7|8 2X3 2n2|F

[ofof+]o] [ o]
Cell: 0 1 2 3 15 oy
| 1 | 0 | 1 | 0 | | Y | 01 (cZTO)
Cell: 0 1 2 3 15 M
[oflofo]o] [ o | TT0wls
Cell.__ 0 ! 2 3 replaceMove
0 0 0 0 1 1-> 0 (cell 2)
[ofofo]o] [ ]

0 -> 1 (cell n)

Fig. 5 Move examples (a) current solution (b) add move
(c) remove move (d) replace move

WA 7ol e ey AS vy A= vl
ofFolth 17 Si= At BFRAA] darE|golA A
S5 olxdl A/ S HERdH Zlolt 117 5(a)9)
ofx3lE /sty f1et A sfollA 1 s(h)yAH A
0o sl 0oflM 12 H7ste] 712 YIESZA 2]
AR S 37181z o solt whebA A2 s 22
B A2 Tlprt o] St & WA o] F-2 A Aol
o2 I8 5(AE @A o] A 25 104 002 HA
Sk Zlofth AAlol s o2 Qlsf 7]&e 2lEg A2 |
2y A WA= 22y Ao a7t sh gt
ok vpAfe 2 wglo]l e A= thE Al Zhefl e
o= ol solth 17 S(d)A ™ A 291 159 gha M=
Shoh= o] golth whef nghel = =0 Fho] 7h2 7
e M= thE & 7H Ao] AelE w7ix] Hkaet
= A2 HE e 7R e a gk ol FolH, U
A3 Aol A 22" Ao = 2 FAE
F7FolEolu AHAol5E W<es] shuke] Alof| tjsiAf
BF 57F E= APA|gRe 24 A] A gl|(local optimum) o] W
A7) Fhe GRS 7R wegA2: oAl F7tols
Aol e AR ol A H Kol gkl s-& A8
oM A Hefjof wix]7] 4] IS tha s adhe
A Bk 27| ol A AlAFste] 3714] o] F 4
= Ag3te] o3 E AL o] T AT H|Eo
2 S G AdEste] ok TA 9] o]
S A% S 2 AR o3 E AT vt o]

o iz 2= Aol sl A S v A= AL
A A2 f| A H]E-2 Al

Mo ko

N
-

1197



B2 HEASHS| 2| Vol 24, No, 9: 1193-1201, Sep. 2020

4.4 EIR2|AE

ol g3 AT A 2 P2 71 A2 Sk
RAE %= Qe o] 1 o] o] AR o] 9= 87t o)
A& AeE Ao 7ho ko rhA| BhEsH- 74_?_7}
WA =5 Aejalol 8 4 Sl ik
WA S8 B A ¢
QA AAAE AFRBIT]
ol 22 S o ol
Aol 7hr ] ke A 2E =
2 8 5 ok BRAA AR 45S Eolr] 9
8 Eelase golg Aoz 2
NP-complete ZA|E &2 02 2T I
I ol Aol A AAIE AL QIEH10]. &
SFEl B %) AaiE|Ee] BH O A7k Waks g
HAEE FEslgom, nfle 942 714 &jo o
sho] EpELE) A E O] 217]2 v 109 F7]ute} /2] 4
n Aole] gro @ WMAAILE e 2E: o) o
2 EH, g M2 &7t ASH 22 AR E
EREE| AETVE 7S JHA HE 7P WA Y E s A

Ao =N =L S5 A5t "ok

45 ¢2E S

Ak BRRA A dare| ol M= 3714 ©]5
0] 83lo] 2L o] RS WA, 1 F 7P
e QAlshet Hjamate] HEH o R HAS 3=
o wj A= %l shet AAISE wad W Ak ¢

>
Mo o

o]EH]—

lr ol}N 1

LS

aLE] ol A Ulﬁq HHE SIS AAsto] A= 371 o
At $& A7t ALH o8 e 31471 gE
ESlenhg dAyetA] oo dae|E2 FrEh
V. 45%7t
2 =l AE ol 5 E Al A Blag Al A gl 9fst
E}l,ﬂ_/qx] OPﬁalZ«] = 7&%‘1—] *l%ﬁﬂ

E1 Ao FES 10 %OMWMW 3.6GH 913
CPUSEAG Hho] =] rilme) 2 A5 o4 4
shom, Alohe euelFt vn B7hE duelEe
sfo| e Abgte] AR YT AQTE BAA Ua
Ayah= 9]
el o, $1x)2kel ) g2 91X 523t o] g of

Table. 1 Performance comparison of proposed Tabu search, genetic algorithm and simulated annealing

Tabu search Genetic algorithm Simulated annealing
Cave 212484 212484 213538
Chin 212484 212484 212484
4 x 4 network
Crnax 212484 212484 214362
Cstdcv 0 0 690
Cave 415237 418871 441148
Chin 413319 417520 435525
6 x 6 network
Crnax 420666 421747 450027
Citdev 953 1019 3646
Cave 770346 773913 879246
Chin 760414 769192 844396
8 x 8 network
Chnax 781175 783303 907323
Citdev 3607 4275 18503
Cave 1259891 1267550 1501971
Chnin 1223429 1251790 1430519
10 x 10 network
Chnax 1273595 1286259 1583252
Caudev 9552 10636 40703
Caye 1873859 1885679 2327675
Chnin 1850683 1853400 2273471
12 x 12 network
Chnax 1896379 1933470 2394280
Citdev 13773 25047 37963
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