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ABSTRACT

The performances of various power control techniques are analyzed and the results are presented in this paper. For the analysis,
the simulation of the faded CDMA link was configured and performed. The simulation results are presented for various values of
power control parameters including step size, delay, and the measurement time interval.

The statistical results of the power control error are applicd to the CDMA system capacity simulations and analyzed as the sys-
tem capacity reduction. For the analysis, simulations of CDMA systems were configured and performed. The simulation results

show that the CDMA system capacity is very sensitive to the power control errors,
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Fig. 1. CDMA reverse link.
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Fig. 2. The block diagram of reverse link closed power control.
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Table 1. SIR estimator output vs. E/N,
Eb/No (dB) mean (dB)| (Linear) | max (dB) | min (dB) |[Variance #(dB)
4 A 15.38 35.19 17.39 13.89 0.70
B 14.88 30.83 15.56 14.39 0.093
7 A 18.27 68.40 20.18 16.90 0.67
B 17.84 60.85 18.32 17.48 0.046
10 A 20.75 121.27 22.63 19.30 0.71
B 20.78 119.71 21.14 20.48 0.031
A 23.13 211.02 25.14 23.13 0.77
13
B 23.73 236.31 24.05 23.50 0.024
Al AGATL 0 1.25 ms, A FH AU 0 1.25 ms
B (FA7 0 2.5 ms, AR o] A AL 1,25 ms)
Legend © A(Measurement interval: 1.25 ms Power control updating interval : 12.5 ms
B(Measurement interval. 2.5 ms. Power control updating interval : 12.5 ms).
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Fig. 4. The results of SIR estimator performance.
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E 2. SIR 9%719 EyN, (dB)
Table 2. The results of SIR estimator E,/N, (dB).

2372
(Measurement | Min Max Mean |Variance ¢
interval) (dB) (dB) [dB] [dB)

(dB)

1 unit (1.25ms) | 5.17 9.44 7.02 0.87
2 unit (2.5ms) 5.65 8.76 7.05 0.45

3 unit (3.75ms) | 5.70 8.54 7.05 0.42
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Fig. 5. Received Ey/Ny variation in time
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E 3 5A459 E/N, (dB)
Table 3. The results of received E,/N,

Power
W/WO variance(@®) |  control
Power Control | min (dB) | max (dB) { mean (dB)] (dB) erro[rd(BR]l\/IS)
Without
Power Control ~4.60 9.57 5.08 11.67 4.03
With
Power Control 5.19 11.85 7.75 2.97 1.9
730 9 eeeee With power control
{4 = Without power control
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o |
2 )
b T | 9
ey ] dbo
[} 220 4 \# 'l 3
b ] rps | KI
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Fig. 6. The Distribution of received E,/N; in the flat fading channel.
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B 4 WA oise] BE $47] Ey/N, (10 km/h)
Table 4. The results of received Ey/N; in the variation of the power
control parameter (10 km/h)

Measurement | Step Power
time interval | Size |Delay | Mean| Min |Max |Variance | Control
(ms) (dB) | (dB) | (dB) | (dB) {(dB) ¥*(dB) |ErrerRMS)
[dB]
1.25 2 0 7.51 1 3.52 11.50 | 3.08 1.82
2.50 2 0 7.7515.19 [11.85] 2.97 1.90
1.25 2 1.25 7.631 2.05 {12.76 | 7.24 2.79
2.50 2 1.25 7.991 3.36 |12.83] 5.67 2.63
1.25 1 0 8.67 | 3.57 [16.25 5.24 2.83
2.50 1 0 8.06 | 4.74 |11.511} 2.37 1.87
.40 5
] sasss 5 waish, 10 km/h, 1 d8 step, no delay
] rtaraa B walsh, 10 km/h, 2 dB step, 6 walsh delay
1 #xsww B waish, 10 ken/h, 2 dB step, nc deloy
o
\0'30 B wuaes menn 8.87 dB, voriance 5.24 4B
s :“ Avwsa Mean 3.63 dB, vorience 7.24 dB
Ll : woepos masn T 51 dB, vorionce 3.08 40
G ]
O ]
0.20
- ]
L ]
= ]
> ]
2 ]
‘T 0.10
] ]
B2 ]
5
0.00 E
¢.00 2.00 4.00 600 800 10,00 1200 1400 16.00
Eb/No (dB)

a8 7. 4 Ey/NeS X (1.25 ms9 2377
Fig. 7. The distribution of received E,/Ny(measurement interval 1.25 ms).
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Fig. 8. The distribution of received E,/Ny(measurement interval 2.5 ms).
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287 BB
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12.00 1400

B b gEAR AdAstolA diversityd] @& A Aol J&(10 km/h)
Table 5. The effect of the power control with diversity on the multi-
path channel (10 km/h).

Power
W/WO min max mean variance control
Power Control (dB) (dB) {dB} | @ (dB) error
(& W/WO diversity) (RMS){(dB)
W/O Power
Control | iy | 45 11.20 7.05 19.80 4.45
With Power Control
(W/O diversity) 3.56 14.01 7.81 3.59 2.06
With Power Control
With diversity) 5.87 10.03 7.59 1.03 1.17

B 6 tFE AQYstelre Ao 4
Table 6. The effect of the power control on the multipath fading

channel
. Power
Mobile SFep Min Max Mean | variance | control
[m] el @n | @B | @) (@6 | e
(RMS)(dB)

1 610 | 902 | 73 | 053 0.80

10 2 587 | 1003 | 759 | 103 117
" 1 246 | 1050 | 714 | 482 2.20

2 068 | 1031 | 705 | 301 173

1 074 | 102 | 695 | 349 188

100 2 059 | 1057 | 698 | 334 183
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Fig. 9. CDMA system lay out model.
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Fig. 10. CDMA system capacity in the reverse link.
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Fig. 11. The effect of power control on the reverse link CDMA system capacity.
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Fig. 12. The effect of power control on the reverse link CDMA system capacity
(measurement interval 1.25 ms).
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Fig. 13. The effect of power control on the reverse link CDMA system capacity
(measurement interval 2.5 ms).
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