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DVB (Digital Video Broadcasting) S2x (satellite second

generation extension) ¥+ 2 gAE 94 wE ZF
DVB-S2 ##& @43 ﬁf_ , MEZ2 roll- off factor,
ANE, F38& (code-rate), MY ZAF (bonding) 714,
lﬂJ_ very low (VL) - signal to noise ratio (SNR) A% 7]&
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DVB-S2x XZFo|ME F
e dedos 448 £ 9
Ol FHIYYE 5 7HA 9 Ewo 39 & 9
Toe|A 3T de 612,540 o] 13H ZolE 7t}
T3 612,540 A4E Zole 71 A% o 7HA
o] 238 EY (scramling) & 7 F-& ¥E A& [1].
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#H W (beam)—3%3 (hopping) A A
ko] o] FojA 3 glod, J|E AL H
(coverage)ell W& uFs= Wkl W-33 AL gfe
AR o] HE TAH R TP, o|Hd M-53 A
EA A2ES e AS Ty d FERE DVB-S2x 7HEZ Y
TFZ27F 2EH R 9lor, s AR FAlHE A
FHIHAY AF w EHY AITE FAHEE
st geE® H]OIE"J] o] (gateway) & ¥A&FZH
Zy9 w99 AZTE gAor ALt b, FA
(user terminal) ‘01]/\1“ HAE  (burst) WA
YA A5 ow G AT A o] g XLJO-
WA 71 Ad dolg A e HEZYY F2E 18T 9,
A gHuldoMe MEY Fu4¢ 23} (sampling frequency
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start of super—frame (SOSF) 3} super frame format indicator (SFFD)E EF
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offset, SFO), W3} F3¢ 23} (carrier frequency offset,
CFO), 2181 additive white Gaussian noise (AWGN) ¢ %2
Q¥AFo] BF EASE FA A HEHY ANTE
AxstA AEstofotnt gt

B =gdAe ¥H-3% 94
THZHS] FAVE g 7IHE AlQkst
Al bk 745 71 2 AW eHAE" #HolE (2x over—
sampling rate)eld FZ& S35, Wrﬂj{aﬂ?}&l AdE
TA 8= start of super—frame (SOSF) ¥ super frame format
indicator (SFFDE &5 o]&3to] 3=go] EBEREE
Zo|dAME Aus ZHdE A& 5 gt}
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Scrambler

Le— RESET

SOSF Format-specific rules for ressource allocation and content

Scrambler
l«— RESET

Superframe Length = 612,540 symbols
Distance between 2 scrambler resets = 612,540 symbols

=720 symbols for SOSF + SFFI
- Format-specific allocation of 612540 = 720 = 611820 symbols
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<", D wEzZdgdd 725 vead Jdes,
THZHYL FHZHYY AZE 48 SOSF FE (field),
4HES HEHY ¥R YHE T Qi SSFI =, a8 u
Ede mep gl 4 F2E dEste HolR-
(payload) F2 FARG. €A FHZYYY ¥ <X, 1>
2ol 0~4 M7kA R s o] Qlom, 5~15 MZAA & F+F AF
NgE Al oAdE Stk o] w, 4 HIES B_SSFI +
FHZH Y T B wEQ st}

SOSF + 256 HIE?2 573 Walsh—Hadamard A @20l
16 HEZ #93% 260 HEES BPSK Z Wzd dolr,
SFFI & B_SSFI & 7tatst 1429 Ay 85 355 0] 4319
15 HIEZ F3o3st 7, 15 HES Hisy HELDS 30 ¥
"33} (spreading) 450 HIES A% 5 BPSK & W %3k},
Ho|ZERE 611,820 MO AR FAEH, dHolH 4l
W% 4%+ modulation and coding (MODCOD)el <] 3|
AR, ol#d 612,540 /MY FHEZHY HEe s F
7HA A AgfEY S 7 FEdE Agsn [1].

SREEERETE
0 0000 DVB-S2X
1 0001 DVB-S2 legacy
2 0010 Bundled PLFRAMES (64 800
payload size) with SF—Pilots
3 0011 | Bundled PLFRAMES (16 200
payload size) with SF—Pilots
4 0100 Flexible Format with VL—SNR
PLH tracking
5— 0101~
15 1111 Reserved
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{In—phase)

SOSF

SFFI

Calculating a phase difference by differential decoding

<a¥. 2 LEAo] EASA U= F-9, SOSF % SFFI (£
2) A9 In—phase A%E>

a9, 2> AEY YA 22+ (sampling phase offset,
SPO), CFO, A% 23} (gain offset), 2122l AWGN 3} 72
QxAgo]l EASA %= AF, FAlE SOSF ¢} SFFI 4d
(Ix #@olBE)e] dal 9-AAWE (de—scrambling) 3 $14
3HE FP% & In-phase A LS Jebd 28olt),
UM 7]t vhgl Zo] FAl7]oA & SOSF Ay Aa=HEd
Al (o] Fsste 9
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A23¥EY ANEAME BF 243
t-A3988 o]F SOSF AHUEY As

JANA BE AEY AAEE 1 ARHEE (A Ao
L0 o2 AsatEsle B¢ 1V2+142) 0% BT + 9t
T <I2¥. 2>F A9 HEW SOSF ¢ SFFI & ZE3 720 719
AEEE 15 MY AWE vro] 48 9] Fter 7RE £
pow, exAlo] EAGA s A d&HHd F A 3
#geh 5 54 M F4F A%E JHAoF
8RR =9 d4ES fAdA o] 720 Al s A%<l
15 AMES FHdE= 48 MY %A7]  (accumulator) S

ojgste], 24 W 2F Hx AE FIAT F Yok oY E
£/ SOSF 9 SFFI 4" quadrature phase ‘33l

A = st

AelEgole  FA  EHruldoA  HAHE A olE
(oscillator) & o] &3tS wl, 2 Al 2QHAEY FIF=E
analog to digital (A/D) W& 53 A TAs= Ho W3}
F 9aE —1.8%004 +1.8% (2 Aw) Fakgo] A3 ol
Aetd gty o944 S Qo olFe A9, A B (pre-
compensated) T35 2} 14 (Af)S 0.45%% AAsta
770 (nDL) 9 tapped delay line (TDL)= ©]&3&H, —1.35%,
-0.9%, —0.45%, 0%, +0.45%, +0.9%, 183 +1.35%9
CFO °f da A ®AAE Fhg Qv o] o, 4 vy %
i+ (residual) CFO + #Hul Af & Hle] Agsn, +/-
1.8%¢ CFO 7} EAsttets &7 CFO & Afol Ae)



Wb 594 nDL oA AfE A7 sk A wAR &
Sl CFO 9 <17 wolAA L, &7 CFO 7F AAA HE=
%M AEE o] &% AW FE FAHT o] FoEA Hu
ol Q& Zed A%7)Y A5 CAWGN 7 e e ZA
FHekal A= ol Atk 98 AE r[n]el WaA CFO & 4
(D3} o] A BAAE 5, 44 TDL 2 g3t

n[n] = r[n]es2m(-00135+8)n o < | < 6 (1)
of u, n & FAE MEY AddYA(index)E, TBAL [
TDL 9 AIAZ r[p]e A/D ¥WH3E 2 Aujo F4 MZL

n[n]e CFO 7} A HArEo] (HA TDL 2 4w+ 2 Auje
FA AZS Yepdo, 4249 TDL 9 A9 (delay) $&&
2 Aol A F&atn 1440 AE (720x2)9 AolE 74R
TDL £ nln]e] §1¥2 “HE’}E}, AlZF %o A 9 non-coherent
AZ2E Y% oy TDL 9 Ad e 2 Fuz
S&sAg, TDL W BZE2 15 79 AE (Ix) 94
FAete] 4719 Alklnl= 4 (2) 9 2ol & 5 St

A[K][n] = Y12, ni[n — 2i — 30k]Ci + 15k] (2)
ol W, k & FA7Y QHAE, (lile ¥H Ve &1 Q=
tU-2398% 9 A4 3H AAAE Y.
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<TH. 2>olA 8 ol B9l B4 FHY A 3
FAL FYs 3 R[] 4 (3)~ (4)9} Zol] & 4 9

= |92, A [2k][n)4; [2k + [n]* 0< 1< 6 (3)

Rl,max[n] = biggest value among R;[n] 4)
0] g o+ A= HA FY (complex conjugate) wA
AMAE, I Rype(n]l & Rn] E T4 M & @&
Uehac.
Valid in time-domain
No Ripmax[n]

Rymax[n— 1] >
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New sample feed
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ggate Add2etd, Ry[n] (A B4 CFO Y #tel 0%) 9] #e
5400 olt}. skA|RE R3[]31 e FA AE EASE
QA Ao wehA FasA HER, A7 FAQ AE
UAA (THyme) © 22A] @%ké k] Aok st
(ex. 486 or AFst¥ 0.09). ®3F SOSF & SFFI 9 wxk A3
(cross correlation) 8] 54 1838k, <29, 3>3} 7] local
maximum & e PAOT A FoM =Y HES
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1 1 .
p[m]={5+51.05ms17 )
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I[m] = |FET (i[m])[? ()
ol W, Plm]& $A711 AAHoR Ay F oA wEd

SOSF & SFFI & YER 1L, 12 Ry pe,[n] 9 A9AE, 281
FFT = fast Fourier transform & YEHTH 0<m<17¢
FZH)A Pim] & olFE #2 12+ 1/VZjolH, 18<m<
4791 74l PIml & olF+ #= 15749 SFFI Aol 2 W
HhEw Zrolt) o]#dt 3 Eoﬂ tfa] 208 zero & padding 3}¢
256 FFT & $33lo], padding & & Q& FFT 9 F3
HTEE 26e7H(= 25615) 7b "o A4 CFO 7 A
BAE 7] W&o, zkzke] TDL ol& Hol +0.45%2 CFO 7}
Zietth. 2EE FFT 3 $ 34 Fox HEs
FAsE T A 0.0045/2.6e7 = 173077 9 AP,
<2¥. 4>8) o] 256 FFT 8 ¥ +1871¢ AW (DC % 2rn
F3) e dislA AE&s sy 223 +18719 AR A9
A F95 7t (Lygelml )l dd ANE AAle B3,
DAAE (THypeq ex. B3R 03) 27 31H HFH o2 Ty
AEol Hcky ddt)
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