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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.
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Table 2. FER an d E,/ N, according to handsets’ speed.
k- A9 22] %
S| g |30PR2 A | g
olF F stk | Argt | (FER 1%)
FER 20% | 0.5% -
3km/h
E/N, dB)| 38 | 44 42
FER 1.40% | 0.50% -
30kmyh
E/N, )| 54 | 60 5.7

FER®] Aelsle] B/N, & 24 wlmalr] oizict. &
wElAls FER £/ N, o) Wisbh Ao leta 71dst
o] FER®] 1%<] A% E/N, 3435 1Hsiich

o] o] 54w} 3km/he} 30km/he! 3% B/ N,
9 A= % 4.2dB%} 5.7dBolt}. v £Hel
wel Aogd FEels F 2604 W o)% &w

7} 30km/hel 7352 A3bd o w 7153 4 q)
t}h AR o g =k 7)x|=¢) E})/]\/}Jﬂ- A AFE T}
1.3v) =c}

2.1.2 MEg ols

A Akz}h 2]8]-7?-12_ A Fz7) opEr] o Ae]3}
0]Z0) thEr} Uukdo gz A} 7R L e 2 &
g™t wb, #] ]— Do A H Bld Fxelng xAF
9] Z1A)SE Agol| ke kx| ok A|spH ke o}
£ ) T4 A9 98 Aes g

ki ek 71X ZE 14AE8) €U (omni) Aol
g} 7bpat S glr) Tl e x|shel|Ae) AlE3} o)
R

2.1.3 d2EAXF

a0 et i Aredo] teee A4

3} 2| e] FakrAARe Aot AR okl V)
=3} whde] Azlel whE Advke] A2 A
AR (path-loss exponent).Z FEHHt} 7 28407
7} E‘“’r-i Azl whE A zeale] Zrlaic). 7
AR )2k -5 Axe] ZHe iy duiRo g
X I
EAA G 201,

2BFA A= A} o) Bofa] #|51E AH S =3
3 W] o)gxlelA AE) o)=AL wialshd
A)spaelae) dstaige st sl 2
A2EAe 33} o] FA T} B Alele]

e

fu
:

Aol A5} S Fatafok shuz 2}
@7e] £ 39) 13 2% SAlsle) 22l A5l
el c18Eel Uilsel skl Al )

o130z A E 39 13 A9ur) ARedr
47} 2 AR duEc

el ¥ et Asea Az
s g

F 3, LHeA 71AS7 I 7 E5l i AREARg
Table 3 Path loss exponents over the number of floors
between a base station and a handset in a building.
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Table 4. Frequency reuse efficiency according to antenna
patterns and path loss exponents.
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Table 5. Link capacity of a base station on the ground
and in the subway environment.
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Table 6. The peakedness factor of the traffic in subway
base stations.
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Table 8. The capacity of a base station on the ground
and in the subway environment.
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Table 7. Erlang Capacity based on Erlang-B model and
Neal-Wilkinson model.
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