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ABSTRACT

This paper proposes an efficient signal to noise ratio (SNR) estimation algorithm and its hardware
implementation for adaptive transmission system using M-ary modulation scheme. In this paper, we present the
implementation results of the proposed algorithm for the second generation digital video broadcasting via satellite
(DVB-52) system, and the proposed algorithm can be tailored to the other communication systems using adaptive
transmissions. We built a look-up table (LUT) using the theoretical background of the received signal
distribution, and by using this LUT we need just two comparators and a counter for the hardware
implementation. For this reason, the hardware of the proposed scheme produces accurate estimation results even
with extremely low complexity. The simulation results investigated in this paper reveal that the proposed method
can produce estimation results within the specified SNR range in the DVB-S2 system, and it requires a few

hundreds of samples for average estimation error of about 1 dB.
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Table 1. Truth table of LUT address calculator

reset | enable up down counter
1 X X X “Jelx713K0)
0 0 X X RLiRins
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Fig. 10 Block diagram of LUT
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E 2. s=4elz 7% LUTY| o4
Table 2. A part of LUT implemented in H/W

LUT 4 SNR
QPSK | 8-PSK 16-APSK | 32-APSK (dB)
768 724 773 748 4.8
767 723 772 747 5
: : : : 5
762 719 769 741 5

761 718 768 741 52

3 2+ F3E LUTY 45%-5 Jehi Zqd
SNR el 5 dBel| sld=+E LUTY F4 49
Wz HEe pelgy glty & QPSK WHE b
Ao A$ LUT Favt 762~767% 7%l 5 dB
zke]l M=o} glr}. w7 IxZ, 8-PSK, 16-APSK,
2 32-APSKell Walde Fagre] Zb 719-723,
769~772, H 741~7474] 5 dB Fto] AAk=le] girh
& Aol e & 20 viehd sl mie} 2lo] Wiz
wAME zb7] g LUTHS S 93l M= o
Fa el Adshe 2k ARAssIch 2,
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s g A Horl H4 4 Msym/fsecEs
HEslojol & AR oAl weiy B =l
A& 4 MHz®] 2923 FRAE 792] ol
AEHola doE AAF)Z gk DVB-S2 A&
Hollx& QPSK, 8-PSK, 16-APSK ¥ 32-APSK 2]
vl 7] Wz WS ARSSIEE Fo] gled, &
=rollie Zb Wz e gk Al gHeld Ax}
o} FAATE A AR

3z
ar

¥ 1064+ 29 Vel 9l LUT #st
v)wEl7] =& 2 Wz vkl SNRo] 5 dBel
gt Al ABE o]83le] AAF Elo|nl A
ol Axte] d¥E HolFET ok wHA 1Y
2 7 AFBof $XF FES TIH st=gel

156

_kstimator_th/lc 8 966140 ns,

(d 32-APSK

a2l 11, elolm) Ageleld A3t
Fig. 11 Timing simulation results
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