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In this paper, we analyzed a physical layer of agn 2SS A St

W-CDMA system and a performance of a downlink of

W-CDMA system by using the space-time code by 11. /\] %L{}_' —‘?’-i(space—time codes)
computer simulation over the ITU-R realistic channel

model. From the results of the simulation, we note that Al Z7t B3 A 2EL& MIMO(Multiple input multiple
the increase of multi-path components affects the output) AE& A=Y L3 19 1L AAF
improvement of the system performance because of the A AR, AR 83 AR E BEr s
effect of the RAKE receiver. HoFE
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Antenna 1
A MA@ ©l5 (channel gain), A, , & N A £ < m o
B = = 2o 3 zZ ) 3] —
Jriol]l Eoj o= S (thermal noise) ol Z}zte] A mm Antenna 2
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), E[hh,]1=0

p(h) = %exp@

o714, A7} (amplitude) = Y2 ¥ X (Rayleigh
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STTD encoded symbols
for antenna 1 and antenna 2.

2% 2. Generic block diagram of the STTD encoder

19 3. General diagram for transmitter of down-link

W-CDMA using space-time codes
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1% 4. General diagram for receiver of down-link

];Z,H-Tb r2,t }_'

W-CDMA using space-time codes
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Generic Block diagram of the STTD decoder
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& 1. Channel impulse response parameter

Channel A Channel B Dop
Ta | Relat |Average | Relative | Average pler
b ive | power delay power spectr
delay | (dB) (ns) (dB) um
(ng)
1 0 0 0 0 Flat
2 260 8.2 260 5.3 Flat
3 520 -35.2 520 -16.7 Flat
4 780 -28 Flat

Indoor office test environment

Channel A Channel B o
Relative [Average | Relati | Averag
delay power ve e
(ns) (dB) delay | power
(ns) (dB)

1 0 0 0 0 Classi
c

2 260 -12.8 260 2.8 Classi
¢

3 520 25,2 780 -6.0 Classi
c

4 1040 -11.0 Classi
c

5 1300 -10.9 | Classi
[

6 2080 -16.7 Classi
¢

7 2340 9.3 Classi
c

8 3640 -25.7 Classi
c

9 3900 -31.0 Classi
c

Outdoor to indoor and pedestrian test environment

Channel A Channel B
T Dop

a
b | Relati | Average | Relati | Averag | pler
ve power ve e spectr
delay dB) delay | power um
(ns) (ns) (dB)
1 0 0 0 -1.8 Classi
c
2 260 -1.9 260 0 Classi
c
3 520 7.3 520 7.4 Classi
¢
4 780 -10.4 8840 -13.2 Classi
c
5 1040 -10.9 9100 -18.4 Classi
¢
6 1300 -17.2 12740 -13.4 Classi
c
7 1560 -19.6 13000 -11.4 Classi
c

Vehicular test environment
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X 2. Parameter for simulation environments

Parameter Value
Information bit rate 18kbps
Down Spreading factor 256
Link Over-samples 5 per chip
Tx. Number of Antennas 2
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Chip rate 3.84Mcps
Mobile Channel model ITURAE Qg
Channel 2d
Carrier frequency 2GHz -
3
Number of Antenna 1 i
Searcher Ideal £
Downlink Power Control Perfect B
Receiver | Detection algorithm ML detection
Carrier synchronous Perfect
Bit synchronous Perfect
Channel estimation Slot by slot basis
algorithm
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