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Cell Coverage Based on Calculation of the Voice-Data Erlang Capacity
in a WCDMA Reverse Link with Multi-rate Traffic
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Abstract

A scheme to evaluate the number of users and cell coverage of a WCDMA supporting multi-rate traffic is newly
presented through calculation of the realizable Erlang capacity from a derived blocking probability and the path loss
from the COST231 Walfisch-Ikegami(WI) model. We evaluate the voice-data Erlang capacities at various data rates
of 15 kbps to 960 kbps and it is shown that they have a linear relationship to each other. When the E,/N, is low
from 4 dB to 3 dB in case of voice capacity of 50 Erlang at 8 kbps, the result shows the increase for the data capacity
of 10 Erlang and the enlargement of 100 m for the cell coverage at low rate of 15 kbps, and the increase of 0.11
Erlang and the enlargement of 40 m at high rate of 960 kbps. The increase of the blocking probability results in the
increase of the Erlang capacity, but not an effect on the cell coverage, and the increase of active users in a cell results
in the decrease of the coverage.
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Fig. 1. Voice versus data Erlang capacity per sector at
15~60 kbps in P,,~=2 % and 5 %.
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Fig. 2. Voice versus data Erlang capacity per sector at
120~480 kbps in P,~=2 % and 5 %.
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Fig. 3. Voice versus data Erlang capacity per sector at
15~60 kbps in P~ 2 %.
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Fig. 4. Voice versus data Erlang capacity per sector at
120~480 kbps in P,,= 2 %.
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Fig. 5. Cell coverage versus data users(Erlang) at 15
~60 kbps in city and suburban area.
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AXAT ZAS P=2 %% 5 %lA E,/N=3
dBS}t 4 dBell & 471A] A9 thate] TN ¢ 7
AR AN A & WE dolE AR & )
g A AW E 72 FAE Aol P~ 5 %}
2% B2 ME v 23 dojy Ad&rE o
ZF&%F dstdle gF8E FAUANT A AR E

AHEA 7t Aol SE 8 Ao|rt gl AoR ¥
AH U Aol A 3. Edjg o] 78t} Al&R}
7 AA goldSE A AMeAle A BolEx

s R B S R E

VF&,; 8 %&9&5 B

1 kT legrom
—_ X

Er2 > < :
RN BN x

o \ . Y

B L, X

x X VX L X X
£0s6 i b

v iA R BT -

o
=
=
Uk
B
>

o
Y]

&)

5 0 B % » B B @

Active data users per sector(Erlang) in Pout =2 %

Jd8 7. AR RER wel P~ 2 %olM 9%
3o WE Holg AR & B A AY
Z (15 kbps~60 kbps)

Fig. 7. Cell coverage versus data users(Erlang) at 15~
60 kbps in city and suburban area.
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Table 2. Erdang capacity and cell coverage in WCD-
: MA reverse link with multi-rate traffic.

D P out (5 (yO/ 2 % 73'?-
EW/N, . Cell
rate (dB) Data capacity 25| coverage | 27}
(kbps) Erlan; © °
3 390/ 375 1.80/ 1.80
15 85 0.1
4 30.5/ 29.0 1.70/ 1.70
3 18.0/ 17.0 1.50/ 1.50
30 4 0.09
4 14.0/ 13.0 141/ 141
3 8.0/ 7.50 1.26/ 1.26
60 2 0.08
4 6.0/ 5.50 1.18/ 1.18
3 3.50/ 3.10 1.05/ 1.05
120 0.8 0.07
4 2,65/ 230 0.98/ 0.98
3 145/ 1.15 0.87/ 0.87
240 0.35 0.06
4 1.05/ 0.90 0.81/ 0.81
3 0.65/ 045 0.73/ 0.73
480 0.15 0.05
4 0.5/ 0.30 0.68/ 0.68
3 032/ 022 0.62/ 0.62
960 0.11 0.04
4 0.21/ 0.11 0.58/ 0.58
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