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ABSTRACT
The performance of the downlink transmission in the third generation mobile radio communication system, wide-band Code
Division Multiple Access (W-CDMA), is analyzed for a radio channel having path loss, shadowing effect and multipath fading, and
the performance difference between the system with and without RAKE receiver is also considered. Based on the outage probability
of the downlink transmission system, the capacity is evaluated according, and a system simulation using Matlab is also performed to
verify our analytical results. In our analysis, we begin with a radio channel having only path loss and shadowing effect. The
intracellular interference is zero, due to the orthogonally of channelization codes, and therefore the only interference source is
intercellular interference. Next the effect of multipath fading is considered for the system with and without RAKE receivers. Without
RAKE receivers, as the multipath components of the intracellular interference can not maintain orthogonaling with the signal
component, the capacity decrease due to the increase of intracellular interference. The capacity loss due to multipath effect is 2501
0380 0 610 00 520 00 130 O 280 O 250 for RO~R7, respectively. When RAKE receiver and maximum ratio combining are
introduced into the system, the signal to interference ratio of the combined signal is significant improved, and the capacity is increase
240 0 260 O 340 0 480 0 630 O 560 O 420 O 600 for RO~R7, respectively. Finally, a downlink system having a spreading
factor of 32 is used for system simulation, and the result is compared with numerical analysis.
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[O OO0 ] The performance of the downlink transmission in the third generation mobile radio communication system, wide-band Code Division
Multiple Access (W-CDMA), is analyzed for a radio channel having path loss, shadowing effect and multipath fading, and the performance
difference between the system with and without RAKE receiver is also considered. Based on the outage probability of the downlink transmission
system, the capacity is evaluated according, and a system simulation using Matlab is also performed to verify our analytical results. In our analysis,
we begin with a radio channel having only path loss and shadowing effect. The intracellular interference is zero, due to the orthogonally of
channelization codes, and therefore the only interference source is intercellular interference. Next the effect of multipath fading is considered for the
system with and without RAKE receivers. Without RAKE receivers, as the multipath components of the intracellular interference can not maintain
orthogonaling with the signal component, the capacity decrease due to the increase of intracellular interference. The capacity loss due to multipath
effect is 250 0 380 O 610 00 520 0 130 O 280 O 250 for RO~R7, respectively. When RAKE receiver and maximum ratio combining are
introduced into the system, the signal to interference ratio of the combined signal is significant improved, and the capacity is increase 2400 [0 2601
0340 0480 0O 630 O 560 O 4200 O 600 for RO~R7, respectively. Finally, a downlink system having a spreading factor of 32 is used for system
simulation, and the result is compared with numerical analysis.(I
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