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Abstract

Considering a wireless CDMA (code division multiple access)
communication system over the multipath fading channel, the spatio-temporal
processing at receiver seems quite beneficial because it could alleviate the fading
effect and suppress various interferences over space and time domains
simultaneously. The aim of receive beamforming is to form a spatial filter that
passes the desired signals and suppress unwanted components. By contrast, the
aim of transmit beamforming is to launch a signal into a propagation
environment so that each receiver gets its desired signal without crosstalk from
the signals intended for other receivers.

In this thesis, we propose a new downlink beamforming algorithm for array
antenna in FDD (Frequency Division Duplex) environments. In a transmit mode,
the antenna array at the base station needs to know the downlink channels as a
means of optimizing its beampatterns. In a time division duplex (TDD) system,
channel reciprocity provides a straightforward means of downlink channel
estimation. For FDD, the presence of angle spread and delay spread causes a
dramatic difference in the uplink and downlink channel vectors. Using the uplink
signals to estimate the instantaneous downlink channel is not feasible in FDD
systems for rich multipath channels typical in urban and suburban environments.

It was proposed that the new algorithm for correcting of a weak of point in
FDD. In the proposed method it was estimated that the directions and power
spectrum of the received signals, and construct the spatial covariance matrix at
the downlink carrier frequency. To obtain the weight vector for beamforming,
it is used that the criterion to be maximized by the SINR. The transmitted signal
with the obtained weight vector has the multi-beam in each multi-path direction
and the receiver forms the optimized beam in the wanted direction through the
composition. The proposed method was compared with the conventional method

to evaluate the performance of the proposed algorithm. To see the BER curve
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among the simulation results, it is confirmed that the proposed method has the

improved capability (3 dB~5 dB) at the point 10~
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Fig. 2-1. Transmit beamforming using array antenna.
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3 5-1 TMS320C31¢] F8 7|5 8.
Table 5-1 Summary of TMS320C31 features.

3 = 75 9w ExR )
L3N E BEaZa oAb ural
2. 7AE sphuts 7x TMS320C300] A =
N & @GNS R T2, 170 9% B ?;E Péf]ﬂ\jﬁf
3.12% PQFT 7] B

4.0.8 um CMOS ®H=A 7]4

Ae) S

e Fyoll wha} 27/33/40/50/60 MHz2] 6714 EE
22 80] 179 & Aol Z
60 MHzo 4] 30 MIPS, 60 FLOPS®] 2] &%

12708 1Kx32H1E Wi §] B5(F 2K 9=)

2. 64x32H E 0] W # A

3. 16Mx320| E 9] 9|5 g4
Q4H|E o=

4. vlo]lARIRAM RE D vlo|ARZHFE HEolA
AR e v

5. ufo]l AR FFEH REoA 47k RE X2 7
] 2l (boot ROM1, ROM2, ROM2, serial F-E)

RIASE RS

TMS320C300] A =
4K Y=o Ui
ROM

ol
ot
s

1.32°]E ZoJe] W&ol 32 HE Zo]e| Ho]g]

2.27) B 309 SHAEE JHA = P

3. ALUSH w4718 ARSshs 27l s @l
o 3y

4, Z271F B A, call, return FHo] E XA H@x o
o

5. 5%

@

HE]

Aol

. 22 W # o]
AtolE #7171 7153 zero-overhead ™ & o]
I2AEES A% JEE W

=N

8709 40328 E 3 AW @A ~F
L8719 32HE HZE A XAH
L40/320E K5 a9 A o
L40/320E KB 9 A o
.324] E barrel shifter

6. BZ HA2EHS HE #AAH AV E ZE 2719
=g HAY

L

2
>

H

i
N

I S R S R

/O

1. /09 CPU9 &3S &Alo F33}7]
o]7]

2.270¢] 324 E Ejoln

3.8/16/32M|E A%o] 7153 179 2Y ¥ E

23 DMA A

TMS320C3001 A &=
2719 A4 xE

-29-




3 5-2 TMS320C319] %] 2~ F
Table 5-2 TMS320C31 registers.

A EE ol F 7] & dol(ME)

PC program counter 32

RO extended precision register 0

R1 extended precision register 1

R2 extended precision register 2 32

R3 extended precision register 3 (-5 273
R4 extended precision register 4 TE X9
RS extended precision register 5 ZA5-ol+= 40)
R6 extended precision register 6

R7 extended precision register 7

ARO auxiliary register 0

AR1 auxiliary register 1

AR2 auxiliary register 2

AR3 auxiliary register 3 32

AR4 auxiliary register 4

ARS auxiliary register 5

AR6 auxiliary register 6

AR7 auxiliary register 7

DP data page pointer

IRO index register 0

IR1 index register 1 32

BK block size register
SP system stack pointer
ST status register
IE CPU/DMA interrupt enable register 32
IF CPU interrupt flag register

IOF I/O flag register

RS repeat start address register

RE repeat end address register 32

RC repeat counter
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