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ABSTRACT

Recommendation S.2131, developed by the International Telecommunication Union - Radiocommunication
(ITU-R), presents performance objective for the latest digital satellite communication systems using adaptive
transmission techniques. One of the performance objectives specified in Recommendation ITU-R S.2131 is
spectral efficiency as a function of signal to noise ratio. The Recommendation presents an example of
estimating average spectral efficiency degradation by using a rain attenuation prediction model. The average
value was estimated by assuming that the rain attenuation prediction model specified in Recommendation
ITU-R P.618 is applicable to all time percentage of the year, even though it is defined for 5% or less time

percentage of year. In the light of this, this paper presents the estimation results of degraded spectral
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efficiency of the year by using various assumptions of rain attenuation model. The estimation results presented

in this paper can provide an insight to utilize the performance objectives specified in Recommendation ITU-R

S$.2131, and it also can be utilized to develop a new Recommendation on interference analysis between

satellite networks.

.M 2

A A 71541 o §- A 3541 Hat(International
Telecommunication Union - Radiocommunication;
ITU-R)ol|IH= tefgt 741 Alzdle] gk 255 A
4] (Recommendation) el = 7\tslar e} 2019
Hioll= 241 7R 2 ARl aE 3 gl vAE A
A|2=Hlef|x] Au|2r) AR AlgE = RS
s Aolshe HaA] s.21310] AP wl ol
ojitl, o]ol] wje} A8 Aol AR AakE A
Aella] Aelahs As53Ee] ovlet 1 A, A
W el tsl avhetar, 58] ~HlEs] 88 A3kee]
w2 553 ARk ollAlE AARE vl olef>l o)
ER 58 Aglkel v} AsEx At Aoe 5

ITU-RelA Ao gls= vhe dax] el &

$9 5 o] whil o2 A 4% 9 8L 3
elafe] $A4T B} el B EReE 2AE
Q I~

H 3& Aslee] AxtelA] aefsjol & vlokgt a4
52 A3l 2 AAE AAskaa) gk
ITU-ReA = 199413 TIX[E 9]AEA1 A 2 Elof] o
gk oAl Al AlF-E 91 ASEEE A
= A3 S.10623 ARkt Hara S.10629
A ALBl ol AsEREE HEQFS i gt
L2, 15 GHz °]3}8] Fa= tidellA] o 155
Mbps °|3}e] HAFER An|xm= tAE 914 B4l
Alz=elo]| tfsle] AlzElollM AlgE= ZEEl w=f
A2 e 3 Aok o] wheel] 71EHeR a1
H]Ef1(fixed bit rate; FBR) AJ¥]~Z 7Fd3ka it
Al 79 ddS 248t uE M| Al
& SRR 3= Azdo] ARSE] wise|, 74
2] Azl Astgle] LR TERE AT 3l
=2 43 33 2 #Wx 7|¥(adaptive coding and
modulation; ACM)S AH8-3h= 7S 718 AA= 3}
3 Yol ACM 7E2 87ElE LFASS 7415
71 slal AHEES  Aldewxn AH¥asy)
trade-off A9l ~HEZ F-8-8 w3zl 7t} ulelr]
ACME A3l A|2HlollA= AH|2r) 7P BB
$(variable bit rate; VBR)Z A|3= <l ¢ich
20199 sl A 21312 o]g NdE 7=

lEto 2 gk Zle g S RATEREE ACME AHE3)
o] 7|RA o2 7183 AlZF ol 4 SRt =
7 BlellA] ~HEY 5§ Al Solx A5EE
E AAE 5 Qlrhs Aole

71& QAFelldE A S.2131¢4 AAEE Al
F3te] ofulel AA wiH Sl el A ek, gl
Aol AR o Al 7HA] 914 Tkt wE 2~
HAed §.8 e AL s A s e, A
el AAE At A v R AY vzl &
43 75 Ast= AL Ayt oRA e Ao
gk A Aake A vp ol Ha4] s.2131¢]
AXE A ER 55 st AUt A3 2 7)E AT
ol FA% At A2 BT Azl w2 -
74 elE mdlS Alggtoma] AI7Hgel ulE o
Ef ZeA3% 2 7dfE Aklksks Aol wet
A, A4 S.2131004] AAsR= ~HER F-84]3}
= AR Sl E ARl e 7] ¢S
do] g g3}

ITU-R HAA P.618X= AlZHgol waE 7397t
3] A& s AAELAL 9lom, A2]A f]A]e]
=2 Az 7Mie R g dHolEuo]nE o] 83l
T gl oS Aas AREE 5 ol A
S21314 AR A= ER] 8 A5} P.618<9
77t CEmds Z4sk A7l Flolt) ITU-R
314 P.618AA AAE 719314 oS mde ke
2 k73] 9] odgko] AlEe] Aol mlwy & oJ3k
< WA = o A7RE 0.001%0014 5%2] #H$lol
sl Aelstar Qlek” et WA s.2131 2 V)&
Ag) A7 2] 2 [3]0l4 AAE AzR= W P6ls
of| 2] ZF97ta] elE medo] o A7 5%elAke] W
HelM e Fd3hA A8 = Slvks 714 3l A4
% Ao},

E oAl ole) 2to] Ads) dTellx] A5l 7}
Ho] ~HER a8 A5l Axlel] o FgE v]H|
Al El=A]ell ite] vlefdl 7 Hgsle] A4 2
= B3 Baa} gk o]l 25 A4 S.21310
Al AARE ~H B 88 Aske ARl A3E 283t
o] A|z~gle] AAsEREE Aelsla, Al AR~

& 4 =E b=t

Age] FsshEg sk A4

1879

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "20-11 Vol.45 No.11

o fr of mu

XN

il J?;

M o I'U.‘_4
2o
2 X

Jt =2

kx|

23
R
oL
=

2y

tlo

2

ofo

n

¥

;&

E A2 o]e] Il = WA S.21316014 A
Ak gl ~HEY 845k Akt 717 A
o disiA 7|Egck MAelAE o= 714 78 A
438l ghpellA o] ofe] 7] Fui e A43t
A5 At AR AAsla, 1 YelE EAgek vt
Ao, VA= AES ettt

I. ABEZ SN0 D12 AMAIAHO)
M==21T
oo T

ITU-R A4 S.2131904= ACMS 01%6&
=S R Eat L P e e S Rl 2 R U I A RR
(packet error rate: PER)I} ~HE3] §-82 A3 }J_
9Jrk. PERS S.10620014] AASIT gl 755
X9} 33te] 7l Fetrleor) e ~HEH
8L 7183 X759 ACMS A183le] S FAS
35 P USAAITE 71 S, Al o) Akew
o e} e F8S WHA|EE s Zlo]

ARE vl el Folzl Al o 48w, p
(@BEFE d& F 9= FHu ~dE=ly 15§ §
(bit/s/Hz)= vh3 7ol vpepbd 4= glrk

mqoﬁ

J

_\.4

l

.l_

om1

S(p) =1log, (10”1 +1). (1)

a5 1ell= A (D3 A vAE AN
DVB-$2X FAelx AHol® mE Wz 4 535 v
(modulation and coding; MODCOD)$] ~HE3] &
5 Sy = YR ol ) 2] 2)= Sg el
s # 4 ¥ A}<(least mean squared; LMS)HFA]
2 ¥ ® tgrez § o A 2131004 &
ey F80 AeFiaA oAR AR Aolch

() = {0.5933+U.1415p+0.0096p2, —5<p<0,
" 0.5933 +0.1388p+0.003p%, 0 < p.
2

A4 2131644 A2HlelA] S8=E 4l p

o) wletd] §] Azt e 2uEY FES Al
2 she WS QSRR A 4 e et

1880

[ T T T T T
S5 MmwEc /7 R
w1 -
'y 85,2( HIAEIE pve-s2xF2H MY ACM]’ 1“}.
5+ 3 ra X
m ’, A
Y
4 A
’,
’ Vs
w / A
I ‘ &
) 1 ¥
=} rd
=3 . -
Vi Y

= 4 3
P 7
o ’ f

2 T

PR
.
.
s A
1 - A
-
- “
0 i ! ‘ i |
5 0 5 10 15 20 25
£ [dB]

T2l 1. AE o ARl wmE ofe] A ~dER 58
2]kl

Fig. 1. Various spectral efficiency comparison according
to signal to noise ratio
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