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ABSTRACT

In this paper, we explain the operation scheme and fixed-point design method of DFE (Digital Front End),
which performs DC offset compensation, automatic frequency control, and automatic gain control over the input
signal to the UE (User Equipment) receiver of IEEE 802.16e OFDMA-TDD system. Then, we analyze the
performance of DFE under ITU-R M. 1225 Veh-A 60km/h channel environment. To optimize the fixed-point
design of DFE, we reduce the number of bit resulted from calculation without performance degradation, leading
to the decreased complexity of the operation in H/W, and design the Loop filter with considering trade-off
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Table 1. Fundamental system parameters.
Parameters Values
Carrier frequency 2.3 GHz
FFT size 1024
Cyclic Prefix Size 128
ADC 12 Bit

Analog Digital

DC Offset

Compensation DC Offset Detection

=7 bits

Loop Filter

Anzlog RC Filter

PDM Converter

(e=7)+f3 bits

21 1. DC 2ZA BA7]9] £2 tlolo]za,
Fig 1. DC offset compensator block diagram.

136

2.1 DC =AM HZE

DC =4l AES 1% 29 Downlink frame
preambleol|4] Cyclic prefixS #|4& %, Preamble
< HAZEel FH3te] 4 xPreamble®] Tk
& ARksle] DC eZAE A ADCE 12
bitS ARESIER A AE] 4% Preamble->
(a+10) bit® ¥¥ ¥3, 7 DC 2ZA o bit
A

copy of N, samples
Cyclic Prefix c

128 ‘ 1024 ‘

12! 2. Downlink frame preamble -
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Table 2. Fundamental simulation parameters.

Parameters Values
Channel Model ITU-R M.1225 Veh A
Vehicular Speed 60 km/h
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0 : : : —— Depth 4
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Number of Frame

2] 4. Loop filter depthell & DC offset HA} A3

Fig 4. DC offset compensation signals corresponding to

loop filter depth.
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Fig 5. DC offset compensation signal corresponding to each
DC offset.
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Fig 10. AGC block diagram.
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4.2 Look-Up Table
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Fig 11. Output value in dB corresponding to
analog input.

Digital
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Fig 12. Output integer valued in dB corresponding
to digital input through LUT.
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Fig 13. Output with two bits decimal points in

dB corresponding to digital input through LUT.
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Fig 15. Amplified amplitude of the received signal with

reference value A.
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Fig 16 . Amplified amplitude of the received signal with
reference value A+3.
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