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Abstract

Signal attenuation of Ka-band satellite communication system due to rain fading

is more severe than those of conventional frequency band system, thus an efficient
rain fade countermeasure technique is absolutely required. In this paper, ‘we design
an improved adaptive modulation system, which switches the modulation mode
according to the channel condition, and propose the novel synchronization algorithms.
We assume that the modulation scheme is M-ary PSK and the receiver is TDMA
burst mode. And the transponder model is the same with KOREASAT-3. By using
the adaptive modulation scheme, we satisfy the BER and mean spectral efficiency
requirements, simultaneously, which 1s impossible by using the fixed modulation

scheme.

=2

—

I.A

Ka WM=(30/20 GHz)= 71&2] C #W=(6/4 GHz)

* IEEE, RSt ERE AR TER
(School of Electrical & Computer Engineering,
Sung Kyun Kwan University)

**IEER, BEERE HEEAE

(Satellite Business Center, Korea Telecom)

B AT 19994 3H278, AEEY 20004 3 3H

(214)

2 Ku Wx(14/12 GHz) $1AAl2dle] 2akg) At

2 Foa aifde] mEe] sla FAel ATM/B-
ISDN3# 78 gl z& EAle] 2971 F=sla
glo] AAY Fobe djjeg zlehly gick Ka w
=5 3R w5 gdE 71E didde nlg ozt
Frsh) 7|2 H,0, 0,5 o3t A5 7t
7} At s, AL AAE g skede]
o FAde] welsle] AL xr])e] Aulu]ge] wxpbd
ol A gt g2 e o) ok B3], ¢
2lujgle} o] EAHd] WAk HFEE S <l A

Al



20004 37 EFIZeH

Bl FAe] o3} YA Au]A FmHoutage)S
& 5 glomR olefgh agldl oigh RAMKRIo]
sk & 4= 9tk webd Ka W= A 2E
= 7|82 Fag didgd vlel =24 £713F Ka
AzAHE BaHeg ¥R ¢ gle kbl g
AF7t A og Sukxlefo} g}

& =i - pa =l [ Pt )
Azt BAZ|eRA
Akt A3 Wy
o7 o]gﬂ Az de] FA%
e AlSsta AP defsie] #He] W

/ﬂEJ_'J zJ.g:aL g/q /\.zﬂE24 _g_.gu,} x—]u]/\ Zri}

Z2
a4
A

LA

=

Ka H“L‘IE

P

[}
o)
- “%

il

L 2371 TRt HAMKEe] o)} m
wrollde SAE 54l $53le] TWTA
(Traveling Wave Tube Amplifier)$} #-& vj1lg

FE71E A3k A2 Ele] A3ke M-ary PSK
AHgsigln) A Wyl 9td A9 BPSKe
QPSK—8PSK2} #o] wiAldog wstsly ag W
3} 34 3¢ BPSK—8PSKe} 2e] wighdo).
FhH Hgwzubre AW A S Zddoz
A o ole AE5EA 4 daE]|Eel 8 o A
ol ZA FH9Eok AA2E A 275 e
Ahes AlEEA ZAnlrl o QA1) z]:[l—}q]x{ Hlo]

=
=

_|1>1

Bl HEg A3l beacon A3 F o] &sh= Hb
Holok o} WAE vlad et AlFE vk Ay
€ & & o AHY S w|agHeln AA
Hog 733} 35 Ka Bﬂc A e xﬂ é &
| &3 gl ghH b
Zéi}f?} ’:l‘%’i—_] é‘éo"”" AAZ 44 BER % 2]
A A3 w2t Al oleizl WA e o)
+ 7] dEel FAARe] |UF 28 Aejng A4
3 AeHEE il 2L PR o7 B
=rollAl AEA Aok AR F4v]e "F‘*Jéli
9 7} AAAe] Z= AL EAsh= 94l

(pseudo-error) FAuA] o 24 SNRolV} Fal4= ¢
A, sk 224 vESY] olz] Soll sl Azpgol
A= 0|83k Zlolm o]FZ  Scatter
Monitorgtx gl At dw=Ee g2 A7
el vlaa] AR Fdo] rlssta shedle] 7o)
Solgt wrlem B3] Ka AL L7
beacon 7|g°] A= 7] 9L ¥ 35 A
Aol AlsgA FAplon sl wigkdsica

(o]
AAE

H}h:

o,
B

=+
LT

(215)

BIE TCHE FIH

19

AWGN walohje}l 733 3%
A WSshe AEA] mddo]
< Ka Wiz 3 FA|E o]&
AYRES TDMA PAE Be2 A
Astgick =3 HaE mle] 27)57] A& JlAds)
7] #sll PLL(Phase Locked Loop)] hangup &4
< WAE = Qs AR
PR E B =iellA Al faviest dwelE:
2 ulgloZ AAIE Ka ¥ 233 93 LEHe] A
+371& $3l Cadence®] SPW(Slgnal Processing
Worksystem)™ A|E#0]4d B2 AMgslolch
z—]xﬂ {LA-IO IZL_,] ,qioﬂ o]o—] Hz]—oﬂxﬁ‘—
W Alas disl ARslan MR e Alxge 7
degicl 24

-H %}

] O

0

Q

favlee el AR 4
ALY, H-sE2y, AlaEd
2oz FAEe ik VA
A 2He] Al EHe)ld A=t
E#ol4l 7|87} scatter monitor
Wz Axdle] Fa2k 712 SPW A&
gk ARl VAbA AR

449

Alzbel] w2} Aqd wshy) Azt
s st 2=
HEZ F-&(Spectral Eff1c1ency)~4' AulaFt shE
(Service ‘Outage Probability)¥] A%5& Z3A)7)=
werewx A5 PR 7]‘:”-4 dZo|r}
Ka Wle=eld) 784 wAHaal8PSK olhe A
|8 A5 Aol o Apdadelrt Az o
shEj Au)s Fddo] MAE 4 glm ole HA A
=5 A FaAvhe ARE ZE B R4

= PSK W] 7)Z3}e] HgHz Alx "%1" A5}

2 B Fetele] HAsl 48 Tk

a8 12 AsFA 49719 E33 Ak
of wet AdelEs W] AHEE el o
A Febrlele] Aoe & 19 o) 27 14
Rl wpe} zro] H-gwzeol W) —?: VR BES)
g ek Ade dHEE AidEkesA Ad Al
7b 349 o AFEES Fol7] & dgade] &

s e

E3)

it
_Q_
=

=

A

O



20 KahE A A 2dol A 23 HzH4]S o
23 Wz(BPSK— QPSK—8PSK) 2.5 #3ts}
£ lo|tHefficient channel utilization)., E#A:=
A ezt g2 Agaske g Jyd Ayl oksle
o Au|s AHES Eol7] el Fhgel e Wz
A(8PSK— QPSK—BPSK)22  Hzsh=  zlo|g}

(graceful degradation)m.

g 1. F5Hz AEFelx
Fig. 1. State diagram of adaptive modulation.

= 1. A-gwz Aol xe| el
Table 1. Parameters of state diagram for
adaptive modulation.
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