B3 96-21-12-12

Ao SHAE T LI ol FFA
A|z"le] 27 A

¥R £ B F, R F &, F F K™, & R BR™

Optimal Design of Mobile Cellular Communication Systems
by Channel Power Control

Chang Soo Ok*, Bong-Jin Yum**, Hyung Soo Lee**,
Seong-Jun Kim*™**  Regular Members

g A= 9T SRR AT L AT X o8 THHUS

2 <%

AET ol FFA A 2ddX e T2 Al F dhvte Fase] A8F Algolth metA 29 Fotg &
& w0171 A% ArkA] Fo¢ Aoy EYY BH/1Y Fol ALGHAD. a2, 18 WS Aol
ol Frtste] B oy 2ZEYOE A2 dte BH L MR Ak & =RME 7 7A=Y 4F
Ad 2 FahAde 24 S Aoz A2de] A5 FAAIE MZ L S AdEAT WA, 7 71A]
Sl Ao st FataTEol A B o) A ALY HF AT HAv HE Ko, o] ARE
Ad 29I AH| L Y9 el A G Aste] 4 1A T AHE 28 A HAY ob g, FUYALVHE
st 7 1A Fe] 299 AL AANALH, FAAE T A WPe] NEY didERE 2 Ao
Fo A Tt Yol &L+ E Fole dl ARHo|PHe AL Bt

*ARFERERAYE FAFEN JEYSHEE BEPRLS
Daewoo Telecom Ltd., R&D Center, Network Group, Tele-
communication Network Dept.

= aEEHE R BT
Department of Industrial Engineering, KAIST

T HRBERTEGEHRN BRI HRR
ETRI, Radio Science Section, Radio Engineering Lab.
IR AR BT
Department of Industrial Engineering, Kangnung National
University
3 E R - 94289
HARHF 19944 105 171

3154



BX/AEY YA g T HESY ] FFAN N LAY HF 4A

ABSTRACT

A major concern in a cellular mobile communication system is how to efficiently utilize the limited amount of

frequencies. Various channel assignment methods and traffic sharing schemes have been proposed to improve system

performance. However, these approaches suffer from complicated software and hardware requirements due to

increased amount of traffic control. In this paper, we propose a new method for improving system performance by

controlling the powers of the set-up and voice channels of each cell site. We first show that the average number of

blocked calls in a system is minimized when the traffic rates are made identical for all cell sites in a system. This

result, together with the relationship between the channel powers and the service area, is used to determine the

appropriate channel powers of each cell site. We also determine the upper limit on the channel power of each cell

site considering co-channel interference and numerically show that the proposed method is effective in reducing the

number of blocked calls without an excessive increase in the amount of system control.
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Fig 1. Cellular mobile communication system
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Z9 33427 &L FYdA e AHE&H L (P,
P, P})=(0.6167P, 1.5391P, 4.6659P)2 7 Er}
714 Hj3L-EE & 236P2 B o, 712 = 39
229l 4.6650P7} 0] & xR E 71X F 39 &4
& 236PF o] FErt. g, HFHA 2HxF
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sk &, YIS 1765, A A s
FRTEL IET 155, FALY T NAFT

AqE — _wrp 7 (PY, PLLPY) (P/.P;, P])
IEAHE AN 3&EHE & 3IEHF 3EHdr

1 0.1221 0.9161 0.0173 0.0863 0.0319 0.1765

2 0.0173 0.0863 0.0173 0.0863 0.0303 0.1665

3 0.0000 0.0001 0.0173 0.0863 0.0032 0.0128

A 0.1394 1.0025 0.0519 0.2589 0.0654 0.3558

HE2 28240 93 3EHS T2 (D %)
Table 2. Reduction of the number of blocked calls by channel power control (%)
AvA A - - -

5 6 7 8 9 10 11 12 13 14 15
1:1:1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.5:1:1 78.7 71.5 63.2 53.9 44.2 349 26.8 20.2 15.1 11.2 8.4
1.5:1.5:1 59.4 52.4 46.1 40.0 33.4 27.4 22.0 17.3 13.5 10.5 8.2
2:1:1 94.6 91.1 85.9 79.0 70.4 60.8 50.9 41.7 33.5 26.6 21.0
2:2:1 67.2 62.9 57.6 51.9 45.9 40.0 343 29.2 24.5 20.5 17.0
3:1:1 98.7 97.2 94.6 90.5 84.9 71.8 69.9 61.7 534 46.0 39.1
3:2:1 89.4 84.6 78.4 70.9 62.9 549 47.5 40.8 349 30.0 25.5
3:3:1 67.5 62.7 57.5 52.2 46.9 42.0 37.5 33.5 30.0 26.6 23.7
4:1:1 99.3 98.4 96.5 934 88.9 83.1 76.5 69.4 62.3 55.3 48.8
4:2:1 95.9 92,9 88.3 82.2 74.9 67.0 59.1 51.7 45.0 39.1 340
4:3:1 82.6 76.5 69.4 62.0 54.7 48.1 42.4 37.6 334 30.0 26.8
4:4:1 66.9 61.7 56.3 50.9 45.7 41.1 37.0 334 30.3 27.6 25.3
5:1:1 99.5 98.8 97.2 94.5 90.6 85.6 79.7 73.3 66.8 60.4 54.4
5:2:1 97.8 95.6 92.1 87.1 80.8 73.7 66.3 59.1 52.3 46.2 40.6
5:3:1 91.8 87.1 80.7 73.0 65.0 57.2 50.2 44.2 39.1 34.8 31.2
5:4:1 71.6 71.1 64.1 56.9 50.3 44.5 40.0 355 321 29.2 26.7
5:5:1 66.3 61.0 55.5 50.0 448 40.2 36.3 329 30.1 27.6 25.5
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