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Estimation of Spectrum Requirements for 3G Mobile Communications
Based on the Analysis of Korean Mobile Communications Traffic
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Abstract

Recently, as the 3G services of Korea have stepped into the developing stage and the traffic has been rapidly increa-
sing, the spectrum requirements have been getting very large. Therefore spectrum refarming is considered actively and
firstly exact methodology of spectrum requirement estimation is needed. But existing methodology depends on the fu-
ture's service forecast than the present substantial data. This paper proposed the exact methodology of spectrum require-
ment estimation is based on the real data. So this paper analyzed the characteristics of Korean mobile communication
traffic based on the real data and the algorithm suitable for estimation of spectrum requirements for 3G mobile commu-
nications, and calculated the parameters needed to estimate the spectrum requirements. Based on the traffic parameters
of December 2007, simulations to get the estimation of annual spectrum requirements were implemented for the two
different cases: one of which is 44 % annual increase in the data traffic and the other is 21 % annual increase. The
simulation results show 90 MHz for the first case and 60 MHz for the second case in December 2011.
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Fig. 1. General method to calculate spectrum require-
ments.
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Table 1. Population density of urban area of Seoul.

19982 | 20072 | 2008 |2009% | 2010% | 2011%

110,050 | 115,207 | 115,524 |115,841| 116,157 | 116,474
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Table 2. Number of 3G service subscribers.

TE 20072 | 2008 | 2000 | 20102 | 201172
(49) | 570 1,200 | 1,800 | 2,400 | 3,000

E 3. AMuI2E 36 AHlA EFE
Table 3. 3G service penetration rate per services.
FE( %) 2007|2008 {2009 | 2010°T 20112
4 0.1176 | 0.2470 | 0.3694 | 0.4912 | 0.6124
dlelE | 0.1176 | 0.2470 | 0.3694 | 0.4912 | 0.6124
A} 0.1176 | 0.2470 | 0.3694 | 0.4912 | 0.6124
HolEl | 0.1021 | 0.2470 | 0.3694 | 0.4912 | 0.6124
dlolE | 0.1021 | 0.2470 | 0.3694 | 0.4912 | 0.6124
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Table 4. Number of 3G subscribers per service per
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Table 5. Busy hour call atempt(20 % annual increase
in the data service).
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Table 6. Busy hour call atempt(10 % annual increase
in the data service).
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TE 20072 | 2008 | 2009 | 2010 | 20112
=4 1,056 | 2,224 | 3336 | 4,447 | 5559
A& dlole | 1,056 | 2,224 | 3,336 | 4447 | 5559
4 A 1,056 | 2,224 | 3336 | 4,447 | 5559
%4 doJH 917 | 2,224 | 3,336 | 4,447 | 5,559
T4 HolE | 917 | 2,224 | 3,336 | 4,447 | 5,559
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Table 7. Average call holding time(20 % annual in-
crease in the data service).

2007 | 2008 | 2009 | 2010 | 20112
73 73 73 73 73
64 76 91 110 132
107 128 154 185 222
122 146 176 211 253
83 99 119 143 171
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Table 8. Average call holding time(10 % annual increase
in the data service).

B(Z)  [2007% 1200822009 | 2010 [2011%
73 73 73 73 73
diol8 | 64 70 77 85 93
st 107 | 18 | 129 | 142 | 157
dlojg] | 122 | 134 | 148 | 162 | 179
diojel | 83 91 100 | 110 | 121
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Table 9. Activity factor.
T8 & 3} 8k

+4 0.5 0.5
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2% Holg 0.00285 0.015
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Table 10. Service channel bit rate.
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Fig. 2. Spectrum requirements as data service traffic in-
creases by 44 % per year(before applying mo-
dularity).
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Fig. 3. Spectrum requirements as data service traffic in-
creases by 21 % per year(before applying mo-
dularity).
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Fig. 4. Spectrum requirements as data service traffic
increases by 44 % per year(after applying mo-

dularity).
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Fig. 5. Spectrum requirements as data service traffic
increases by 21 % per year(after applying mo-
dularity).
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