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ABSTRACT

This paper propose to methodology for deciding suitable bit size that minimizes hardware complexity and
performance degradation from floating-point design the fixed-point implementation of downlink traffic channel of
IEEE 802.16e OFDMA TDD system. One of the major considering issues for implementing fixed-point design is
to select Saturation or Quantization properly with the knowledge of signal distribution by pdf or histogram. Also,
through trial and error, we should execute exhaustive computer simulation for various bit sizes, hence obtain
appropriate bit size while minimizing performance degradation. We carry out computer simulation to decide the
optimized bit size of downlink traffic channel under AWGN and ITU-R M.1225 Veh-A channel model.
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E 1. TDD F8& ZHY W
Table 1. Main frame parameters in TDD system.

Parameters Values
FFT All= 1024
& 8.75MHz
AEY T 10MHz
Fabgn} Fus 7k 9.765KHz
=9 3 4% & 42
OFDM A% Azt 11525
45 AR A7 102445
Cyclic Prefix 12.8us
TTG A7}F 87.2us
RTG A7} 74.4us
TDD Z#q] o] Sms

E 2. 7 ¥ 255t A,
Table 2. Sub-carrier usage per each sub-channel.

Sub-carrier PUSC | FUSC | OFUSC | AMC
Left-guard SC 92 87 80 80
Right-guard SC 91 86 79 79

Used SC 840 850 864 864

DC SC 1 1 1 1

Pilot SC 120 82 96 96

Data SC 720 768 768 768

o] dlele] A% 1L PUSC H#-Ad (Partial Usage
Sub-channel) 77+ tlolyAlg] A9 (FUSC:
Full Usage Sub-channel, OFUSC : Optional-FUSC)
77+ 9 AMC (Adaptive Modulation and Coding)
A PR v ¢ givk 7 el digk
Fakgale] ¥kl PUSC A9 A% F22H
ke gl wdiz dlelelrl ¥w=w, FUSC
AL A ] Yukds) FEeA Aldg
Fakgalg o]felx glem, AMC HAd-E wlo]
2k 2ol 8709 dlole] ukgy 3 1719 Tl
Pk} gl

. sigel3 Eafm 49| Fixed-point
T8 dHE 9 2AFE 29 MY AHn

E #loj|A= OFDMA-TDD A|~El¢] Fixed-point
Fdof gk 2L AASkT 2ol wE 2o A
& 7t 842 483} Floating-point}e] A%
g3t Hao|HMx shegele] Baledex A
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Fig. 1. Transmitter and receiver block diagram of OFDM system.
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Table 3. Simulation parameters.

Parameters Values
Used sub-channel OFUSC
dlo]e] ukgs} 4 768
vl yukgal 5 96
wx by 2/3 64QAM
FFT *Jo]= 1024
Cyclic Prefix 128
Channel 373 ITUR M.1225 Veh-A
MS (Mobile Station) <% 60km/h
4xm‘ ‘ . . - :
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3 2. Saturatione] AHEE 790 A3 X
Fig. 2. Signal distribution for Saturation.

&+ word-length & #|glsh). AA| Fixed-pointE T+
& 3= 7%l 9Jel4l PER (Packet Error Rate)
As 935 0.5dB olskE AAlslERE B =FolA
X  PER 05dB °l3l9] A% 935 Targeto &
838 = Fixed-points T}l 27 12 313k
3 Fixed-point 785 3 OFDM +-Ald £5%
=5 vehfe, o] 742 ADC (Analog

x 10

PW -1000 -500 o 500 1000 1500
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Fig. 3. Signal distribution for Quantization.

Digital Converter)®] ¥& UdAsA HX]A7I=
&S 3= AGC (Automatic Gain Controller), o}
g2 AZE YAE Az wIAF] A%
ADC, FFT (Fast Fourier Transform) 433} CP&
AAsk= OFDM £x7), oF A2 Adz A%
g2 wAE] $18F Channel Estimator, Soft
Demapping-2- 33+ LLR (Log Likelihood Ratio)
3} CTC Decoding® $]3+ Hybrid Decoder® A
5]} 9lc}. Fixed-point 7& A wmefsfo} & Ag}
& BRE doil IAGME slegefe] T2 B
Asl7] $J3te] ko] AEE J1AskE AAE Sl
of grh= Aolrh

a9 194 AGCE A19] ol5E FAslo
ADC E¥o] 3l #de FA5le% 3= 7%
224, A AYHE SAsle] AT o]5E =4
ez ADC o Alart H=sA AX ADC
£3e] Overflows7\} ADC 13 A&7} =3}t
Al Ao} ADC A9 BIEZ} Iu|EA] $EE It
2 32 AFE =9 Ay 3Ae ehdh

535



F2EAIEE| = FA] °06-6 Vol.31 No.6A
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Fig. 4. Measurement of ADC dynamic range.
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Fig. 5. Amplitude of ADC input signal.
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Fig. 7. Input and output bit size according to the butterfly
operation.
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Fig. 8. FFT performance according to twiddle factor.

597



FZEA 85 =FA] 066 Vol.31 No.6A

3.3.1 Convergent Block Floating Point (CBFP)
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HE $7b TR @3S 7R Siek Wk
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H|E Alz2 Azhlls Al v F7EH dl
w27} 98 gl Ao A, P& Al &7
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olZ s3] 9% wPHOZ, Fixed-point X3
3} Floating-point EHE FE BFP (Block
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Fig. 9. Block diagram for SQNR measurement.
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Fig. 10. SQNR performance with/without CBFP.
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Fig. 12. FXP FFT performance.
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Fig. 13. Channel estimator structure.
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Fig. 14. Channel estimation method (Av. & Copy).
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Fig. 15. Channel estimation performance according to inter-
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Fig. 16. Channel compensation performance according to
internal bit size.
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Fig. 17. FXP channel estimation performance.
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