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Capacity Analysis of Base Stations in CDMA Mobile
Communications Systems in the Subway Environment
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ABSTRACT

We analyze the capacity of CDMA base stations in the subway environment. We investigate the
characteristics of multipath fading, cell structures, and propagation environment in the subway, analyze signal to
noise ratio, sectorization gain, path-loss exponent, frequency reuse factor, and obtain the link capacity of a base
station in the subway. We measure the peakedness factor and reveal that base stations in the subway have
peaked traffic. We use Neal-Wilkinson model to obtain the Erlang capacity instead of Erlang-B model based on

Poisson traffic.
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Table 1. The speed of subway trains in Seoul.
B I A | AR | g
(km) | (&) (km/h)
Al A | 88 15 35.2
284 | A | 167 | 28 35.8
Al Ag | 232 | 39 35.7
izt | Al | 227 | 33 413
3zA | dWs | 9= | 337 | 53 38.2
o3t | A | 544 | 90 36.3
Dl | 25E | 154 | 26 35.5
434 | Favl | AR | 295 | 51 34.7
ool | Qol= | 715 | 114 37.6

B 2. &% o] &kol w2 FERS} £,/N,.
Table 2. FER and E,/N, according to handsets” speed.
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‘?l’“%\ shajulg] - FA4=
o)E &E skt | Akl | (FER 1%)
FER 20% | 05% -
3km/h
E/N, @B)| 38 | 44 42
FER 1.40% | 0.50% -
30km/h
E/N, @B)| 54 | 60 5.7
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Table 3. Path loss exponents over the number of floors
between a base station and a handset in a building.

T Fd = 1= 2%
ARG 2.76 4.19 5.04
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Table 4. Frequency reuse efficiency according to antenna
patterns and path loss exponents.

7 REAA S 4 45 3
-+ A 0.65 0.7 0.75
AE|s} A 0.55 0.6 0.62
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Table 5. Link capacity of a base station on the ground
and in the subway environment.
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E 6. A3k 71A= EF9] peakedness A
Table 6. The peakedness factor of the traffic in subway
base stations.

E 8. A 2 A3 7A= 45 HlaL
Table 8. The capacity of a base station on the ground
and in the subway environment.

722 1 | 23| 4] 5|6

peakedness A5~ | 23 | 1.6 | 1.5 | 1.8 | 2.8 | 1.6
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Table 7. Erlang Capacity based on Erlang-B model and
Neal-Wilkinson model.

EER Y d=kB Neal-Wilkinson (Z=2)
25 16.1 12,5
26 17.0 13.3
27 17.8 14.0
28 18.6 14.8
29 19.5 15.5
30 20.3 16.3
31 21.2 17.1
32 22.0 17.9
33 22.9 18.7
34 23.8 19.5
35 24.6 20.3
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