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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.

I.M 2

ol A3} Mu|29] £87F F5Fd et & ¥
el FAIE FEIHL Fos dgs B BE3FH
2 AFEE7) 98 ATAT 4 d74E 1970 d 09 4
£ o] EEA 71EE MEAURS D A ge ol F
4 Al 289 71R fEe 1Y 194 Be vst 3
o] AA Mul2uldAHE KA e Alcel)
2 Besty 7 Aot g Fa5 Ade)s Ad
ojgti )& A FoEA FIAALHE I
8512 she Ziolt). 3, Aol F13 v
oFslA He AEhE HolA doMe FAAMIE
ArLgste] Fohge] &4 AHEE 2R 0]
o), z} dvjc} ALS-E AdS GFslof st o o
Ho] Age o]FFA Al E 27 do 83
B AQure ALgsle 2 Ad@dE2(fixed channel
assignment)& AMg8t2 kP e, o W
27 A g3 U AdHE AHE-E] | E
zt Mo EY Rt 3 ol FA ¥e e
A" o) Fgo] At ol A

welr olgl e GHE FHIN A S M &
SHog AL/ AG P RA WA, AdEG
W AME v PEE 53 Ad T34 P(dynamic
channel assignment)s®} &8 2983329 (hybrid
channel assignment)o] At Ut 22i} o) WY E
& Alojgo] Wb A Ed Y Rt e F4d
E 2 A9gdgA R Aol 23le dolog

0 7143
'®) ;o] F s}
— &4 guelet¥3a

MTSO : Mobile Telephone Switching Office
PSTN : Public Switched Telephone Network
38 dEe ol E A A &Y

Fig 1. Cellular mobile communication system
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Table 1. Blocking probabilities and the numbers of blocked

calls for the three combinations of channel powers

AqE —— _wrp 7 (PY, PLLPY) (P/.P;, P])
IEAHE TAYF 3&EHE & IEAF 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 28x4 4% s&45 02 (B9 %)
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
2:0:01 94.6 91.1 85.9 79.0 70.4 60.8 50.9 41.7 335 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 37.0 334 303 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 32.1 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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