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A Study of multi-channel signal processing algorithm
suitable for Digital-transponder

Jung-sub Lee*, Keun-pyo Hong and Byoung-il Jin

Samsung Thales

ABSTRACT

In this paper, Analyzed the multi-channel signal processing algorithms for
digital-transponder. To analyze suitable multi-channel signal processing algorithms,
compare algorithms about four criteria. Four criteria are as follows, perfect
reconstruction, interference rejection, resource usage and power consumption. Analysis
for each algorithm in accordance with these four criteria. then propose the
multi-channel signal processing algorithms for digital satellite communication system.
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Table 1. Design specifications
Channel Bandwidth 50MHZz
Number of Sub-channel 25EA
Minimum resolution < 0.5MHz
) 0.5MHz, 1MHz,
Sub—channel Bandwidth OMHz, 4MHz,
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Table 2. Simulation conditions

Modulation QPSK(uncoded)
Channel Bandwidth 50MHz
. 0.5MHz, 1MHz,
Subch Bandwidth OMHz, 4MHz
Subch guardband 20% of Bandwidth

Roll-off factor 0.25
SIR= -10dB, Single-tone

Interference
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Table 3. Perfect reconstruction result (EVM) 2.3.1.3 7528 & of =(Weighted overlap add)

gnelE Ms

Subch Bandwidth [MHZ]

Algorithm 05MHz | 1MHz | 2MHz | 4MHz Table 6. EVM of Weighted overlap add
Per channel |0.420% [0.501%| 0.909% | 1.159% BW Freq. response/EVM
Polyphase | 4 550, 10.0629% | 0.294% | 0.286%

filterbank

Weighted o o o o
overian add | 0:346% |0.344%  0.344% | 0.341% oMUz
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Table 7. Interference rejection result
2MHz Subch Bandwidth [MHz]
Algorithm
0.5MHz| 1MHz | 2MHz | 4MHz
Per channel - - - -
Polyphase | 56 500, |48 919%| 33.95% | 23.54%
4MHz filterbank ' ) ' )
Weighted 125 6o, |57.439%| 37.59% | 25.58%
overlap add
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Hoz Ad W A7tE ZHEA AV E7VshA Device Utilization Summary
T 33 o] " st} Slice Logic Utilization Used | Available | Utilization
— \ Number of Slice Reqisters 63,804 81,920 7%
AbT g
23.2.2 Et: = x{ AEPOWDI’L?SI_G F”terbank) Number of Slice LUTs 56,278 81,920 68%
el E AHMA s Number of bonded 85 840 10%
Table 8. EVM of Polyphase filterbank (EVM) [0 Memon used (KB) L
Number of BUFG/BUFGCTRLs 9 32 28%
BW Freq. response/EVl\/I Number of DCM_ADVs 1 12 8%
. Number of DSP48Es 140 320 43%
Fig. 5. Per Channel resource(5EA Sub-ch)
2MHz
Device Utilization Summary
Slice Logic Utilization Used | Available | Utilization
Number of Slice Registers 16,948 81,920 20%
Number of Slice LUTs 15,219 81,920 18%
Number of bonded 60 840 7%
Total Memory used (KB) 1,620 10,728 15%
4MHz Number of BUFG/BUFGCTRLS 3 32 %%
Number of DCM_ADVs 1 12 8%
Number of DSP48Es 118 320 36%
Fig. 6. Polyphase filterbank resource
2.3.2.3 75 2d{ @ o =(Weighted overlap add)
otna|= ZIMEAH M Device Utilization Summary
Slice Logic Utilization Used | Available Utilization
Tab|e 9 EVM of We|ghted over|ap add Number of Slice Registers 26,228 81,920 32%|
Number of Slice LUTs 21,323 81,920 26%]
BW Freq. response/EVM Number of bonded 60 840 7%
Total Memory used (KB) 648 10,728 6%
Number of BUFG/BUFGCTRLs 4 32 12%
Number of DCM_ADVs 1 12 8%
2MHz Number of DSP48Es 112 320 35%
Fig. 7. Weighted overlap Add resource
Table 10. Resource summary
AMH Algorithm Register LUT DSP
g Per Channel | 63804 | 56278 | 140
(5 Sub-ch) (77%) (68%) (43%)
Polyphase 16,948 15,219 118
filterbank (20%) (15%) (36%)
24 BlAATE Weighted 26,228 21,323 112
overlap Add (32%) (26%) (35%)
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Table 11. Power consumption summary

) Power Junction
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consumption temperature
Per Channel o
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Polyphase o
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