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Analysis and Implementation of Spread Spectrum Receiver
Structure for VL-SNR Environment
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ABSTRACT

In this paper, we propose a transmission modem architecture that uses spread spectrum transmission to receive
in low SNR environment in DVB-RCS2 based TDMA transmission system, and present the results of analyzing
and implementing the proposed structure. We design a channelizer based on tree structure and use frequency
estimation algorithm using FFT. Also, we implemented the proposed receiver structure in FPGA and confirmed

that H/'W function normally.
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Table 1. Spread spectrum  transmission modem key
parameters
Spec.
T: t FPGA
aree 2(virtex6 550T)
num.

0.128, 0.256, 0.512, 1.024, 2.048, 4.096,

Symbol rate 8.192Msps

NSS : 1~22

® QPSK, 8PSK, 16QAM

® Code rate : 1/3, 1/2, 2/3, 3/4, 5/6
® STB, LTB

SS : 1~19

® BPSK

® Code rate : 1/2, 2/3

® Spreading factor : 2, 4, 8, 16

Wave ID

Frame structure [Non-uniform frame *|1
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Fig. 1. Spread Spectrum Transmitter Structure
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Fig. 2. Spread-spectrum transmit receiver configuration diagram
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Fig. 3. Structure of channelriser based on tree structure
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Fig. 4. Frequency estimator configuration diagram
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+ Spreading Factor : 2, 4, 8, 16

+ Turbo code rate : 1/2, 2/3
+ BPSK #x

+ Payload Length : 38, 100, 170, 438byte

E 2. A% AES A% AL 4
Table 2.  Channel
performance evaluation

environment  conditions  for

Channel Environment

Channel AWGN
LB : symbol rate 10%
Freq. offset |CB : symbol rate 1%
TB : symbol rate 0.4%
NSS

® LB : 246 symbols
® CB : 102 symbols

Timi ffset
1ming oftse ® TB : 10 symbols

SS
® LB/CB : Min. 200 chip

Sampling time |Terminal : +/-  20ppm
offset Hub : +/- 3ppm
Doppler 200Km/h

Quadrature

spread waveID=1 1q Plot
1000

1000
In-phass
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Fig. 5. BPSK constellation
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Fig. 6. Performance of the spread-spectrum receiver
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Table 3. Memory usage for spread-spectrum demodulator

Maximum number of chips stored according to SF

e SF =2 : 15,096 chip + 1,288chip
e SF =4 : 30,192 chip + 2,576chip
e SF = 8 : 60,384 chip + 5,152chip

Memory Size
SF 8 X 4ch + SF 4 X 4ch + SF 2 X 8 ch

* 65536 X 4 + 32,768 X 4 + 16,384 X 8 =
524,288 chips

524,288 chip X 2(oversample) X 12(IQA1%) =
12.6Mbits
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Table 4. Spread-spectrum receiver FPGA resource usage

oAl | o | moa | v | moa | row
Slice LUTs RANVB2 RAM16
vitex6 | 3% | 3% | s | 4% | 1%
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