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ABSTRACT -

In this paper, we present the return link ACM method to improve the link availability and system throughput for satellite
communication service. Also, we describe the optimization of an algorithm for channel prediction using the LMS (Least
Mean Square) adaptive filter and the MODCOD (Modulation & Code rate) decision. The simulation results show that the
optimized filter taps and step-size of adaptive filter are 2 and 0.00026, respectively. And also confirms the required SNR

margin for minimization of MODCOD decision error is 0.3dB.

[ A & ol vk dEAle] 72 g1 A9 <relvt 3 HPA ¢
S A ol wet wAshs W, A SAs e ©
A7 BN AolA= 1& AEE  94(High Aol 4l E9E WSk U, AAEA A=l &
Throughput Satellite, HTS)o] 5% wka ek HTS= o] SHEHIEe] ¥, 5o8 5 s wgshs el 2
olf AELS =o]7] 93] Ka tel thsn] 9j4S o] &3} ool et Ak S5 vled A AlaE 8 A
o] 9149 AEES 71F Ku 2 C uldol vl a4 A2 SR 28uo e Ja9 TheE e E 6
%= ot} dal& 219 EchoStar XVI 1445 100Ghps ©] TS BY F oAk 12 A7) A S5 7
Aro] gako @ 14 914 QIE UM N AE AlFEta Qo) &) %o utg} A& = JE o|5oF #-33¥ MODEM H-of 4
Ak Ka oo o2 9)AS o] gato] 1] 94EAl A € 7bed BE 489 AF 7les AHEshi 16dBel e
H| A2 o]3A= 7o7iae 28 4= 9= 7] Ho| ulat A 534 S50l 7Fedt As & ¢ Stk RF el 19 A
7+ Fasie o 7]ES 838k A 20dB o)de] Alaw F2 e
AT N2el A B P B9 38y 7k 7 st

HE A7E 20149 SO SEATAUANY A Wl SRS, LA : 5HE
St Ankg RE 7|4
HOTAAFADTY ARG THENATA

At 20159 49 209, SR : 20159 49 289, AFANSYAR 1 20159 59U 49

19



H 1. AESMHAAH-S| Z2A = JIs0 IE oIS

g 343 A5 Hy
334 148

Ao
44 oty 5dB

Az | HAd
B | g2 | 150

Ao
Hez Ay 5dB
Ao
EEC T il
1593
g od 0480
aommy | 4588 00

3128 108

DVB-RCS2[3] #+0o.2 o5 H&3 238 AF 7|&L
o 2

AN g e AEEE Y= Yo gE 243
AE71%E45]L 2000958 DVB-S2  ACM(Adaptive
Coding & Modulation) 7]%-2 ©]83te] 488 zFo] 71
S F 1o, whdo A Sl tigh el A 488 A
%7142 DVB-RCS2 #30] 20143 4€0oF 55 %
€% AE 7%l 7FsshAl HATh

DVB-RCS2 ifZelA A& 7153 HW/F5g
(MODCOD)& QPSK Turbo = 1/3%H 16QAM Turh
= 567HA A Ete] wzgAl/AEEge] WAT
12dB o]d2] &8 FAHAE 4 F 9
g Ae A AEES

o
(MODCOD)WF A sARE 9144521 Al=gol A 2El

dz Bed 4AMspsE

2 A
05MspsZ HE&S H4sIH 9dBY] |58 45 = Utk
oroll Al A3l F Hhamo 2= 20dB o] Ate] A4 B
FHLE AS F U= Aotk 19 1o IS4 Al =F
of 488 HE 7IHS A& Avl= AEEE eI
th Ad o] £ Ao = W aafp fERAS
ARSSRAL, - A Gl e w2 g #A ) Aeld |
A S ARESte] AlaE THE-E 9 o] i HEES
P Al g A

Ku/Ka cd
HRHE 218

Carrier Selection) "3 238}A] =T}

a9 2 145 Alz=EldA gl ad ACM 71HS
Agalr] Y3t 7|E B2ow FAFS ghiola HAIE
DVB-RCS2 4l &2 5-E SNRE 4311 o] AHE o] 83}
of mgje] Ad FejE oSstolof gtk o S¥ SNR HH
£ &3 &5 ool -83tefoF & MODCODE AA 311,
A7l MODCODE AHE o]gsto] FATLE 7 g

Jas Bl &% (timeslots)S &9 gk

£t
(o3

=
F43
0 b
DB L VB2 ) 4..=§.’!9'2999.°.¥..;
1
!
S
B2z 1
©2 NoDCOD &
RSR ... [ EEE
Rin NODCOD IPF,
DBRS || posp2X) | GRS SmbolRdeS E’“E";‘;-s’“ Predcions
> TEN e » e » Decision
SNR esfimation

#) golof gtk ¥ ERAAE 43Y BHE o] 57 oS

L

71 A8k

20



MEANZ M2E ®MaT|a

d TS 2HE3 H20E L1

O

Z| ™3t

I. Add= 9 MODCOD 23

(1) A <% s

A
ox
o
X
ot
a2
lo
fitl
BN
ol
?{_1‘
o
o,
Ir

7

=
OB RO 49Y WHe S 54 A5
FueFo M RAHOE AHgHE
A gt 458 BB ol§ 6l7)

Yi+p

L7

.
Xt ey = dy —
z® .?ﬂv/eFilter(wN) i LA IR

| Adaptive Algorithm |
(LMS, p)

I3 3. M38d HHE
=45 DVB-RCS2 &-27]0l| A
SNR gk z(t)= =A7r plsec] WHE =
Hz s 95, 483 ¥ FHE9)
SNR #t z (t) ¢} Blarsted 1 @445 4387 9
|l wek 135 I
g dEE o] g3t oFH g2 2

n—1

y(t+p)= Djwelt—i)

4 @ 439 Lel

o theat 2k

@

ARw 2 gl
S WA 0AF A S E 2A %
3 2o ko] e oAk A
2 o] Qrk Web LMS Sl

EolM = B2 d3s Fste] A4 p s = A

(2) MODCOD ZA g1gl&

ol 5% SNR #t& ol§-sto] whte] -8 MODCODH

ilh)

21

gst7] felir= 18 4(a)9k Zo] MODCOD “&4HS 913l
283 SNR gholl vkl 23hstel MODCODE W78
= W 28 4k 2o] A AdE7h ofskE o] SNRe]
o= 7% MODCODE whe W7 akal, SNRe| o~
= A= Y MODCOD 285 918 SNRe| 9474
AIRE A %l ¥ MODCODE ¥7ate] 9144

5
EERIE

gk

A

+$NR7th7margln

T SNR_th1
o I— SNR_th2
=X
[
z — —
w SNR_th3

(a) SNR o 24
A
MODCOD_1
(=]
o
o
[=]
o
=
MODCOD_2
Ta T_hy
(h) MODCOD o] AJzH
% 4. 2|2 23 28 MODCOD ZH du2|E

I, A& EazE AEH el 23

Ak
iy
o
=
ol
o
il
=
5
~N
T,
N
oo

ol A AIRbEE &L
1

=3} 22 MODCOD

B8] Bla

SNR(dB)

L L L L L
1000 1200 1400 1600 1800 2000

t(s)

a3 5. AlZ2lo|Mofl AFZE 2|H23 SNR Hlo|H

L L
600 800



X| HM10¥ mM2z

I'-IIJ

= §8HE Ad = A=F A AR ALy
ate] 122 Asith 483 289 HA k= HE Abe¢
LMS <agFe step A71E WAsI 7P #
MSE(Mean Square Error)#& & H4E A3tk
d 62 LMS 7|8 A8 2 o719 HA3t AtEA
MSEgte] A= veh= FIR e 24 231 p 3
0.00026%1 = =H<1skdrk

ERE

X2
¥ 0.00026
Z:0.02175

0.02 .
3

u(step size

Number of Tab

a3 6. MSY EE x[Xs AlEY oM ZAunt

2~

A1 Al2=dlol A =415k SNR¥F H 28kl LMS 7]wk
| 5715 F3l o5€ SNR 3 MODCOD 24
&5 AaE 27 7ol YERSIH LMS 7]
o g3t 418 SNR ghe] & dAghs &
fex]

s
<
T
it F e2= 05dB ol el

~

—— MODCOD
——— LMS(p=1)
£l SNR

|
1380 1400

|
1340

I |
1300 1320

i(s)

0 | | I
1200 1220 1240 1260 1280 1360

Ol 7. 2igolE 2 MODCOD g Zu}

% 8l MODCOD AA
oAl Akt g Akl 274 MODCOD £

I} 21 SNR¥9] #Fol& YR AtE MODCOD A% &
Z]5 A8 Al SNR vilS 7] Aol 98T Bolx &
A ZHe 5xolr oju] ] SNR 2x}+= 0.25dBE Vet

o] 432 nlgte 2 MODCOD #-¢ A] SNR o2 0.3dB

22

0.25

021 ~

SNR(dB)

. , .
1000 1200 1400 1600 1800 2000
t(s)

. MgE& MODCOD 2}

L L L L
1] 200 400 600 800

QPSK 2/3 |

__ MODCoD
(margin 0.3dB)
MODCOD
(margin 0dB)

— LMS(p=1)

=21 SNR

250 ‘ _

L 1 L L L
1300 1306 1310 1315 1320 1328

1(s)

a2 9. SNR OXl M MF Zut Hlw

1280 1285 1290 1295

Ka the Hzjet 914 gjeg el 48 7Fs3 LMS 7]yt
488 ¥ o=7]¢] ¥4 2 MODCOD 24 &g+
SNR v}l 3t& #H A8 AdE 5F 20 et

H 2, o= 2 MoDCOD ZAE ¢1a|E (X3t Znt
3 5 a
g A5 2
L (step size) 0.00026
SNR v}(dB) 03

At A4S o] &3 1445 A
& S 98 LMS(Least Mean
7el% ¥ MODCOD 24 WS

3 =EolA Ka o)
Mo AZA AR Thg

Square) & ©]-&3F o=

AFEIAT). A Belold A} 488 WE o] A4 23j0] 1
u AE 00002602 A48 A HAe MSE 0021755
Ag & vk

B =g Aloke eE s ACM 2 ACS S H4
alo] Ka the] SI4EAE Ega EAS R 9995% o4
o 7188 Bl e Aow BoEn



3

[1] COST Action 255 Final report, “Radiowave Propagation
Modelling for SatCom Services at Ku-band and Above”,
ESA publications Division, March 2002

[2] ETSI EN 302 307, v1.4.1, “Digital Video Broadcasting
(DVB); Second generation framing structure, channel coding
and modulation systems for Broadcasting, Interactive
Services, News Gathering and other broadband satellite
applications”

[3] ETSI EN 301 545-2, v1.21 “Second Generation DVB
Interactive Satellite System(DVB-RCS2); Part 2: Lower
Layers for Satellite standard”

[4] Georgios Gardikis, Nikolaos Zotos, and Anastasios Kourtis,

“SatelliteMedia Broadcasting with Adaptive Coding

andModulation”, International Journal of Digital Multimedia

Broadcasting, Volume 2009

Hermann Bischl, Hartmut Brandt, Tomaso de Cola, et al,

"Adaptive coding and modulation for satellite broadband

networks: From theory to practice”, Int. J. Comumun. Syst.

Network, vol 28 March 2009

[6] Ff, 294, 48, “I4848 2= ACM 752
Ak AZ7H AT, FaEIeks] Fetes], A5 Al6
<, 2012.

[7) %57, S48, “Aet 4L ol g3 94

EWE =D ACM FHE AT A3/ A7,

T 8=, ATE AE, pp. 82785, 2012,

Sooyoung Kim Shin, Kwangjae Lim, Kwonhue Choi, and

Kunseok Kang, "Rain Attenuation and Doppler Shift

Compensation for Satellite Communications”, ETRI Journal,

Volume 24, Number 1, February 2002

(5]

28 T EHx

(8l

hoby;
2l 31 $(Hyun-Ho Kim) 5|9
<2014 2¢ : HdiEa AdukeEy
A=Y
2014 3Y ~ @A : Fddista gist
A Azt At
E I RN Eat]

2 =2 3(Guk-Hyun Kim) 3| ¢
2014 24 Foidtal duEetat
7‘5L/\].z_<§

- 2014 3% f?izH Zdstal ojst
_]

23

£ & 7#(Joon-Gyu Ryu) 3|
19999 24 : Uit Hulgstat
FAEY
-2001d 29 it ikl st
sl A}
- 2014 8¢ Fdigtal ujskel s}
38} WAL
<2001 ~ @A g ERE AT AdAT
<HAEeR> - S B FAl AlaH
= M E£(Sung-Yong Hong) 3|
T - 19834 29t KAIST dsh] #x}33t
¥} AAL
<1994 29 - KAIST wjghd A8}
3} apAp
<1994 ~ 1996 : A7) AT
<1996 ~ AA : SE AT 9kt
I A
T 32 9 Al~d



