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Performance Analysis of WCDMA System with the Rake
Receiver over Wireless Mobile Environment
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Abstract

In this paper presents the WCDMA(Wideband Code Division Multiple Access) system using the rake receiver
over multipath fading and wireless mobile communication environments. The interference between the
propagation paths in a multipath fading causes a serious degradation in the wireless mobile communication
environments. In order to derive the path interference and reduce the fading effect the rake receiver is used.
As a result, the WCDMA system using the rake receiver gives a better performance than the convention
WCDMA system over a multipath fading and wireless mobile communication environments.
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Table 1. Parameter of TDL in indoor office environment

Modeling

Parameter
Channel|Channel

ITU-R M.1225

Channel A Channel B

Tap A B
Average Average
Delay Power Delay Power Tap Weight
ms) | @By | s) | (dB)
0 0 0 0 0.6172 | 0.5784

50 -3.0 100 -3.6 0.3093 | 0.2525
110 | -10.0 | 200 -7.2 0.0617 | 0.1102
170 | -18.0 | 300 | -10.8 | 0.0098 | 0.0481
290 | -26.0 | 500 | -18.0 | 0.0015 | 0.0091
310 | -320 | 700 | -25.2 | 0.0004 | 0.0017
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Table 2. Parameter of TDL in outdoor to indoor
pedestrian environment

ITU-R M.1225 lgﬁ;’;g:;g
Tap Channel A Channel B Cha;mel Chaém el

Delay Al;:)evaae%e Delay AIYoevI;Iae%e Tap Weight

(ns) (dB) (ns) (dB)

1 0 0 0 0 0.8894 | 0.4057
2 | 110 9.7 200 -0.9 0.0953 | 0.3298
3 | 190 | -19.2 | 800 -4.9 0.0107 | 0.1313
4 | 410 | -22.8 | 1200 | -8.0 0.0046 | 0.0643
5 - - 2300 | -7.8 - 0.0673
6 - - 3700 | -23.9 - 0.0017
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Table 3. Parameter of TDL in vehicular environment

ITU-R M.1225 xfiil:t‘i
Tap Channel A Channel B Chegmel Cha];: nel
Delay 1}’2ev£71g1'e Delay APZ;evrvae%e Tap Weight
(ns) (dB) (ns) (dB)
1 0 0 0 -25 | 0.4850 | 0.3226
2 | 310 -1.0 300 0 0.3852 | 0.5738
3 | 710 9.0 [8900 | -12.8 | 0.0611 | 0.0301
4 11090 | -10.0 |12900| -10.0 | 0.0485 | 0.0574
5 | 1730 | -15.0 |17100| -25.2 | 0.0153 | 0.0017
6 | 2510 | -20.0 |20000| -16.0 | 0.0049 | 0.0144
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Fig. 3. Proposed rake receiver model
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Table 4. Performance analysis parameter.

Multiple-access WCDMA
Modulation QPSK
Bandwidth(MHz) 5
Chip rate(Mcps) 3.84
Length of PN Code (M) 31
Number of User 2
Number of Finger 3
Rician Factor (K) 0, 5, 10 [dB]
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1.E+00 F Channel Environment|  Indoor
I' Modulation QPsK
r Bandwidth 5MHz

Length of PN Code 31

1.E-01 Number of User 2
F Rician Factor 0[dB]

1E02 |

[ | ~®— Non-Rake (Channel A)
1E-03 —6— Non-Rake (Channel B)
F | —&— Rake (Channel A)
[ | —A— Rake (Channel B)
[ | " Proposed-Rake (Channel A)
[ | -8 Proposed-Rake (Channel B)

1.E-04

0 6 12 18 24 30
Eb/No [dB]

T2 4, Motz go|a $A7|E S WCDMA
AABIS] ME (AL AIRA 2HA)
Fig. 4. Performance of WCDMA system adopting the

proposed rake receiver (Indoor Office
Environment.)
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Fig. 5. Performance of WCDMA system adopting the
proposed rake receiver (Outdoor to Indoor
Environment.)
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1.E+00 £ Channel Environment| Vehicular
Modulation QPSK
Bandwidth 5MHz
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1.E-03
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Fig. 6. Performance of WCDMA system adopting the
proposed rake receiver (Vehicular environment.)
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