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ABSTRACT

The transmitter requires knowledge of the channel status information in order to adopt the adaptive modulation
and coding scheme(AMC) for OFDM system. But in the outdoor environment which the users have high mobility,
the channel status information from the users is outdated, so that it induces the degradation of system throughput and
packet error rate(PER) performance. To solve this problem, researches about applying channel prediction technique to
the AMC scheme have been proceeded. Most channel prediction techniques assume that there is no channel variation
in the predefined time duration, e.g., a slot. As a result, those techniques cannot compensate the degradation of PER
performance resulting from the rapid variation of channel during the slot duration. This paper introduces a novel
channel prediction technique for OFDM/FDD system to support adaptive modulation and coding scheme over rapidly
time-varying multipath fading channel. The proposed channel prediction technique considers the time-varying nature of
channel during the slot duration. Simulation results show that the AMC scheme of OFDM/FDD system utilizing the
proposed channel prediction technique can guarantee the target PER of 1% without any loss of system throughput
compared with the case supported by the conventional channel prediction under ITU-R Veh A 30km/h.

* ollgtan A RFAI eI ¥AlZHA] (heojoo@hotmail.com), ** Qlalesta AR EAI ] F-3<> (khchang @inha.ac.kr)
=l E D KICS2006-02-065, AUl 20064 29 7, FHE=r4sdxl 20061 89 11

745

www.dbpia.co.kr



241813 = %] °06-8 Vol.31 No.SA

I.ME

T AR qAH o] F-FAlel di’t Al
o] olx|mAl, 44 o] FEAl Al xEle] @ xFE}
ThEA) 7= A2 gl oIy} ks A2
o ik 58] A T #8 clS)(Orthogonal
Frequency Division Multiplexing : OFDM) H}A]&
= XL% _“3{_%31]. 711"%1'51} iHLFj_ %il‘ Ho]'é-][% Z]—%]_fs]—
o= Blod, 4Al o) F-FAl AHlo] AL3)7)
AAFF whAl o] shlga] FEaty glofl,
s Az dold AdeyE rdlsks Fuk
o] 2]sted OFDM A|AdHlS FASH= HAd

L AJeds] L& SNR 3RS 71 4 glom,
ALER AFE= dolde B2 0574
HolA =Ho] AxEle] A% dAsle] Fgoloq

Al =} o] 2 siAsl] 913 & 74 b

1)

o

i

fr

2

N
S o

o g
i

2 of
%
S
—Jr

1

2 4 o
ul ofo
1

o
u)
=2
=)
ik
R
fu
i
e
B
d
Ry
ol
&
to rlo

=
1= 48447]HS OFDM Al2He] 2 33
Hol| AR3l= Zloloh. 28447142 OFDM
2ol H43l7] flaid AR ARERRe] 7
Ad W oAd AE dar glojof gk Sl

A
B
»
O
FDD A9l 49 7 AHgAase wsue
_i’_
3

2
ofo
U

il

34 TDD Al2=®le] Z-9= Al Sollx] APd
Aol &Jsted 7 ARgAle] HAEH Ad ARE
= 4 glrh

27 AeAE7 e g A diE
Alstell . AREARS] Ak Ad ARE 72
the 7Hdstel zla=dcl 2eiv AR AdSellrde
FA} AIRe] A 2 Aol gk A wE
of o]FAdel sl Adelr= Al Ad) Hg A
A aEE Ade] AE] o ¢ 9lod, o=
HAAQ] Al z~dle] A5 AstE gl $Alda)
Falke] g 2 Ao 23t Aol oJled AHd
X7} outdate Fi= Al tHHs| $13te] A
NS7HS AT AEAA AT 3
HEl= Ade] AA A AL fakeA sl
AT7E ARk e 21 el 32
g e Ad 24 e AR dA Ads 4
3l7] $13ted A3 odS7)E olgsiadrk msk [31¥
ol oAl Ad FHolels 7 3l
Long-range '@ oSl TA3}] H-$H45S 53
sfolek w3k (45110 =EES A PSR V]
£2] Wiener Filterg AH33le] A o5 343]
g}l =3 [6]W i=tellAE Uncoded A]2~®l-2-

iko 2 7|22 Wiener FilterS ©]-83F A o=

22 o

146

Tl Wiz 9l o $A AHE HAoR
Al o] 2l AAE WS Atk 1
v}t ApdelErHES Al S
15 59 & £38% Ao W) gicks 7
oA Agk=l ek o] A ALASIHE F3k]
FAld glem 9 He] xedell o3t o] out-
date=i= 7> T 7 Qo 31 o]F AkElelA
g &3 el mi2A Wsks Aol 7|Qlste] 2
AJBR= Packet Error Rate Ad5d3lE a4 4= 9l
ths AL vk & E£F Welld] wi2A Wake A
Hol| oJgk A5dsl EAIE i) Sl3le] Ao
Z7HS A4 ARl i’ A= o7t
IR L B B S o L | A e e el =
AArdelld] A-EAgAs AL3s] $I'E AR
OFDM/FDD A|2=®l 7|9F AdeS7 s Aekeich
Akls A odlE 7 & £ el W=
Ade] A BAS aEfele] AES oAFstal A

A5 Salshe 54 AR Ashe WA A

BN o

2

3li= Target PER A5 FA1& + 9tk

B =] AL o Rk 23l dht
QA&7 |H& A43h= OFDM 7|4t A4
FAmEe] Al B2 tlelojasle] sk
7|38} 37 el Algksl= OFDM 7wt Ad
NZ7Hell st 71EstH, 4ol Algksl=
Adell &7 s FAS AN A7 AE
ol 24 W AxZ ANk, 5AeAE AR

& ek

1. QUIE0l XISy |IHS Sk
OFDM/FDD AIAH 7|8t &SHEEHA

a3 12 A AS7IF Al Sl 23] 9l
= OFDM $4AIRHe] E5 tjolojzaler) &%
tlolojzeie] Algke FAlctoln) gk SAlctd]
sl paAl A1Zkde 714 B4 OFDM 4l
3 x(n) = okliel A ()3} o] 13 5 Qlck

N-1
x, ()= X, (k)e ™" n=0,1,..,N -1
k=0

(1)
4714 N2 B Flgle] 5 e, X, (h) =
B o] kol digh rA Tl AU
24 OFDM 4l&E vepdicl OFDM A3} vl
AR Ade At 2] 41 7149 OFDM A%
y(n) = olele] A ()9} 2k

www.dbpia.co.kr



=%/ OFDM/FDD A Z~Blo| A Target QoS WS 913+ tiehA A-3-Ad4 Ad |27

Adaptive X, (k) x(n) PiS
S[;alg — | Modulation > IFFT - &
ree & Coding cp
L Y
By, (K Multi-path
Proy (k) ;agi‘;;
Channel
H.(k)
Ch: | ¢ Channel
Pre:‘:lai?;n | Estimation I
w, (1) Y
AWGN ' O
Noise '-\\ /
H (k)
A
Y (k FIs
Data > Adaptive _ () Channel > "'(”) &
Source - Dgn[‘;odulanon "' Equalizer FFT - Remove
ecoding s
T2l 1. ekl A el571HS Seishs OFDM/FDD 714k 4844 A28l
: 0] S(k)
n) =Y H ()X, (ke +w (n v, (k) =y (k)= =r(k)
yi(m) =2 Hy (k) X, (h) /() ) / RS ©

n=201.,N-1

3714 w(n)< 194 OFDM AlEo] 7= AWGN
AFoltl. Ful4 odde] OFDM AlE (k)& A
@) o] E713 4 ek

1 N-1 i
Y(k)=— ki k=0,1,..,N -1
(k) N;mme 1 3)
A% As X, A8 S VS A
OFDM A1%2¢] kAl A sefet7} 7= F15)
A gk H ()2 A @) A Ad53sl] d&

= Slck
X,(k)=Y,(k)/ H,(k) k=0,1,.., N-1 4)

kAR B slelede] 441 7 SNR 7 (k)2 o=
o A (A E1F 5 ek

7(k) = () &)

(o

w

(&)

A7 Hk) = kA AB FlE|oddlMe] Ha A
g AES oujsh, S(h S k wH B sjE]e]
A FAl A¥L 9u|gkt. 283 0,’E AWGN
o] HF AHL ujgc) pHA AB Fgle] Al
AY St 7 AT A oA A AL o

o3714 n(k) & PHA OFDM AlE-2] ks Ax
Nelele] &4 Ad AHS ofngict

FDD Alz®lelld] FAlcdo] alwke] Ald Aol
w2} MCS(Modulation and Coding Status) #|%-&-
HAATEH, FAHSA Ad ARE DS
off FH=mjog HFsof gl FAIT FAlnkelA
HhAEh= Ald AR o Apa|d U 27| Ao
o7 qlsle] A Aol A8k Ad AR
Outdated ¥It}. o]& 3Asr] fsle] At Sl
Ae Ad AR Fe dex]d 2 A X o]
Foll A & A Ad SNRFS <d|&35le] FAlt
off AFsliFolof et (+L) WA AlEe] kA A
B sjefeelxe] o5E 4l SNR 7, (k) 2 A
(N 7] xS 4 ek

Prow (k) S(k)

};I+L\[(k):}7(k) = ﬁm‘\/(k)iz
(e

H (k) (@)

w

A7IA pruk) = (+L) AEL] kA A B sl
oMo dl&xl A Ad AHHd| st 5%
A A A dAZHE] L OFDM AlE $9
k #HA AR gElelrt AE AdEE vehe, L
S Prediction Range 2} ok

A A AYE <153p] SlsliMe <4 A 3t
2 g o &3lolol gl A Fh ¢S Wiener
Filter®} 72 <& e o]&3le] 5T 4 9lch

147

www.dbpia.co.kr



241813 = %] °06-8 Vol.31 No.SA

kA A B 7HE]°1°1W fﬂzH A P S L
w=AAe gk Y oo, LWA OFDM
2w Fol A AusjElele] B A e o}

dhel A (8 3 o] TAF & 9lek

., (k)= A (k)e(k) (8)

A7 eh) = P 5 E AsE Edshe
(Px1) & Mejelek gk HY(h) = olele] 4 (9)
24 EeeE wEor)

0/ (k) =[H,(k),H_,(k)....H_,,., ()] (9)

©3714] H Hermitian transposeS 2]9|gF}. Wiener
Filter A5 c(k) = MSE(Mean Square Sense) =
oA A9 Felok Ba ¢S de] Alg eh) &=
ol=lle] A (10)-(12)F B3l 95 4 Uk

c(k)= le*‘/ (b, o (k) (10)
Rﬁ,(k):E{ﬁ/(k)ﬁzu(k)} (11)
vy, 5 (K)= E{H ., (OH, (k)} (12)

oA Ry () = Au shele) kel g (Pxp) 7
7] A e ehle, 1, . ()& A8 el
kel B (1) A AR uﬂaolc} U+ 0A
Aol o An AjEels] elEE Ad e
e Follis 24 dlE A AHE omu 4 (13)

_ 2l
= A T 5 Sl

Proy (k) = ()" H,(k)H]" (k)e(k)+ H (k)
- (k)" Ry (k)e(k) (13)

M. H2kk= Two-Step AL0HST|HE M
5h= OFDM/FDD A|AH! J]HE HSEEHIAI

o] eSS ES 3 &5 FRHsstl
A4 e qum Ach= 7 ellA Ak A 2Evh
olF FAME & &£F kE Ay amﬁ
FARE = glck olE S| Slsl] T
2.3 GHz, FFT Sizet 1024°]n, A]2~&l Bandwidth
+ 10 MHz%l ZFgh i Al~glE 7RAghe =
gt OFDM Alz=Hle] FH& AW tgA=2 AdS
ITU-R Veh A 30km/h"”'& 7}AJ3kc},

MCS #@o] WA=l= £5& 771 Zol= 10 OFDM

748

My, A
\

SNR Difference [dB]

B L L L L L L L L L
0 20 40 B0 a0 100 1200 140 180 180 200

OFDM Symbaols
J7 2. AR & AB sfzlele] 441 SNR Wst 54
(ITU-R Veh A 30km/h).

AlBolgly 7pdE o, 28 2% ol 3 AB g
o] kol dizte] 3k &35 FAs= A WA OFDM
AgeAel £2-E5 Fd5hs WAl OFDM AlEe]
A12] SNR #k 2ol viehdss, obA] el g 4B
Aoz} & &5 7 Folkel Wsh= SNR Fe
Folg viehd el siggicl A (14)9} o] &

1% G g wATE Teltk o7 st
&% Qluzole, 1 & &% WolH2] OFDM A

= ‘{‘ili%: vehdict
(r;L(k) - r:L+/(k))a s 2

a5 244 & 5 9k
SNRe| Wiz} ] 2 =5
oh w3k &5 e o7l Add A9, 3 &%
TZrell A *lﬁﬂ Ade] SNREAL iz 27} 32

wx Zhe] eS¢ gk
54 A B sfelele] MCS Ml &Ee] A W
Al OFDM AlE2] i A8 sjz]o]e] SNR &
2 AR v, & &£F e F4% SNR #
2] W3l= AMCE %-43= OFDM/FDD A|Z~Hl9]
PER X525 d3p7l= gl Hrt whef 3 &%
T2k WellA A B slE]e1e] SNR o] whx 7hashe
L 3} B

- =

A5 FE5E v} gl o] Al
FNejefel] Z-8=]ofo} & MCS #HHo] Overestimated
=7] wistell, PER A% d3}e] F8<lo]| ) o]
Hgk 84wl 7] AdeSEE A48t
% Target PER(E 9 1%)5 =414 + ¢
= Aotk
E =relde A A 3 A 5 9le
A2 ALAS7HE At Adsls A o

www.dbpia.co.kr



=3t/ OFDM/FDD A|2=®lof| 4] Target QoS %55 913 thebA A-&2$ AdelZ7|y

—71“4 718 ololt]el 3 AH. sl2leir} 3 &
Fxol §AE= MCS #Hl-e AA3t o), 2ol )
L*°4l ol ©J3k SNR &S o]83k= Zlolch iy

o] AdASTIHS Fal e AE 2 A
1°d"i€ waysbr] flste] 3 wivk A Cl5e 5
ok 3 EF delld Wk 353 A WEs
WA Slale] Alkshe AQASTEE @ &
el Ade] =717} wa Fhehed, B
sheAlE k] slajel @ od o Aol 3L
51 ik,

Akl Two-Step AEAS7 s TR &
b gt Ak 71ee] AdelS7 I Sdsh,
Ak A elSr Spalde] A 2 AR A
1 BAksl7] flsle] A 9)-(12)F A8k (+L)
OFDM Al=elld] ks 4B, 7f2]eie] iHLS‘_ .y (k)
oﬂ 3} w3k 4] (13) & o]4510] (4L) OFDM

ol Al AR FlRlele] A A A
f7+uz(k) S 2S5 T otk ARkl e 1ot
A A, 7 ER ?‘7&%"&91 A sEA4
< 3P flEkd, AE <SR iH“ 18 19,+u,(k)i}
71E B A 37 A 1K), H/ L) Hy o (R) S
2 205 OFDM Al %loﬂﬂ iy xHL;I

Ao & o2 2o, 0]2 44les walsp
ool Al (15)-(19)% F3je] @& 4+ Slek

!

il

N
B>

0

n* o

H,,yp, (k) = B (k)(k) (15)
0 (k) =[H,,, (k), H,(k), H_,(k)..., H_, (k)] (16)
¢(k)=R (b, (k) (17)
R, (k)= E{H,(k)H[(k)} (18)
r, (k)= E{H,,, (k)H,(k)} (19)

T’Ea_]' p1+zuz(k) 2 ,',]9,] /K_} (15)‘(19)% EEHE O]’
el 4] oyt ol T 4 ek

Proany (k) = €(k)" H,(k)H, (k)&(k) + H (k)

- (k)" R, (K)e(k) (20)

270] el&=l SNR & Aru(B) 3 Proy(0) & E
g2 Ad AR vee] A DIt o] ZA3T

P/+Lu(k) when i7/+Lu(k) < i’HZL\[(k)

CSI,,, (k . .
) = {Pmu(k) when py, (k) > P,y (k) (21)

wiel WA OFDM AlE folld whge g
SNR ko] 2L OFDM AlE <kelld] 2A1sk 2

SNR #tHEr} Zvhd, olF=2 3 EZ77Hstel
Ade EA4L wxztastar olvkar gedsie] 2L
7 OFDM A& SlollA W& o= A'd SNR 3t
Prow(®) & (1+L) WA pd# AB sj2]ele] CSI
AR AFste, "hle] A9l LHA OFDM
AE ShollA] MAE |5 Ad SNR ZE Ay (0 &
(+L) W2 kA B slz]ele] CSI ARE A
%3}o, A'do]| Overestimated =+ 7S “h=th

dubd o2 oo &%l AE dgfol® 74
HE Aumicr) g9 9|2 o]FIEelA I
7] wiell, o] ZA-folli= A= Two-Step Hd
A 57He] M= W92 faEofof gl

V. AlZ2fo|Md &+ &

0x

=
o

HI
1z

12 ARkl AdAS7He] AsiEs 9
ato] ARl 71242l OFDM Al=d] sjejrefe]ch
ol =l Z|AFe Ad ARE Mol = &%
F7|= 10 OFDM Symbols®]™, Prediction Range
©JA] 10 OFDM Symbolsell sl|e3lc) At} 4=
/\1:/_]—7}9/] T‘]EB" =4} ﬂ\"'/]i 0]—8]_0:1 leng}g; z]o:]/\]
7+ 10 OFDM SymbolsZ 7143t} Wiener Filter
] Order= 90w, o]9]e] v} vlel|el= 802.16d/e
EFS "ledsk= FFT7} 1024¢1 OFDM/FDD A2~
dlol| sfvdgltl. & 2+ 97§2] MCS(Modulation and
Coding Status)ol] ©&}¢] Target PER 1%-S A
7]+ SNR #h& vehiar glek Aljksh= Ao
7198l Asdds Al $18te] 37H4] Scheme
= w#ghl

E 1. 7]% OFDM A|d] mjEjng.
Item OFDM System Parameters
Multiplexing / Duplexing OFDM/FDD
Carrier Frequency 2.3 GHz
Bandwidth
(Nominal Channel BW) 875 MHz
Sampling Frequency 10 MHz
FFT Size 1024
Used Subcarrier 864
Data Subcarrier 768
Pilot Subcarrier 96
Cyclic Prefix 128
Effective Symbol Time 102.4 us
OFDM Symbol Time 115.2 us
. 1.152 ms
Slot Duration (10 OFDM Symbols)
Prediction Range 10 OFDM Symbols
The order of Wiener Filter 9
Wireless Channel ITU-R Veh A 30km/h

749

www.dbpia.co.kr



241813 = %] °06-8 Vol.31 No.SA

E 2. Target PER 1%% "EA]7]= MCS  SNR 3t

Modulation Coding SNR(dB)
QPSK 1/12 1.1
QPSK 1/6 5.5
QPSK 1/3 8.4
QPSK 1/2 9.1
QPSK 2/3 13.2

16QAM 1/2 15.8
16QAM 2/3 19.0
64QAM 2/3 25.7
64QAM 5/6 335

14 : :
—&- NCP

ocpP

— PTCP H
—+— Target PER

0 5 0 15 20 2% Ell E3 40
SHR [4B]

02| 3. 3714 Schemes #-83F 7$-9] PER A%

]

& NCP

30 H

25+

20r

Throughput [Mbps]

D 5 m 15 2 2% a0 3 M
SNR [4E]
a2l 4. 37F4] Scheme-s A3 759 Al2~®l Throughput
A
o o

- NCP(No Channel Prediction) : $5Algt Zlol]
HHAsE Fe 2 Aele o3t X|ds e
3] S5l AeET e LA = -

- OCP(One-step Channel Prediction) : <$=<=Algt
Zhol] WA= =l o Xl ok A
SRle] slsle] Aol e sha A8l
= Ay

750

+ PTCP(Proposed Two-step Channel Prediction)
F5AIGE Zhol] MASHE s W Ajelo)
I ARE oAl Akl A A1
P A gta wa SETZE el Waks A
4 %@—;— wApsP) $1ste] ehAl & Apdel

a8 32 37FA] Scheme2 443+ OFDM/FDD
79 A-eAEA~5le] PER Aes vehlle 19
olct. 17 304 & 4 9l A3, NCP % OCP
Hhaluko 2= Target PER 1%%5 #AI% 4 gich
OCP W2]S NCP H}Ale|| H|3}o] Feedback %
2] AA& aEsr] flste] e
£31517] wlitel, PER A%5o] 3% og 2l
t}. =3 PTCP "Ml OCP WHA]el nlsle] &5
HMW Wels HAEEAS wEsted g W oo Ad

S o|&3)7] uie PER A%o] $53s o 5
9‘)\1’/}, 3 4+ 37FA] Scheme = #-43F 7$-e
A2~ J52 A ™otk A~
gl Throughput A5 oA+ 3714 While] wiF
FARRS o 4= 9tk o] ITU-R Veh A 30km/h
ollA Alo}sh= PTCP WS A8-5l= OFDM/FDD
7 H-eAgA 48] 79, A]~® Throughput A
2 4 ¢glo] Y3sl= Target PER 1% QoS+
A 5 Ues orlgck

JZi R0

V.

N
rhu

B =ollMe & Al e gl g
A AZE olefell 3F &£F Wellx] W= Ao
A EAS a3l Ade o

385= OFDM/FDD A]X~
Ares AL S7L =y ‘2 Ae] A A
7+ BAE] 918l L OFDM AlE-5 o

=3k 5% delld] Wk Ade) Eg% T3]
Aeted WA oSE A gt 2 she] A% A
e ©]83led 2L OFDM AlEE oA|53lich A&
Zlo]Ad Z3lel| 2]alw ITU-R Veh A 30km/hellA]
Alo¥sk= PCP WS A8-3k= OFDM/FDD 7|4k

AeAEA=He] 79, A28l Throughput “d5]
&4 glo] 9d3l= Target PER 1%9 QoSE #4
3 2= glos

T Ues d 5 Uk

B =M AlgkslE Two-step A7 |HS
Egshe Z1e] AP Ak 43A%
§24]2 30km/ho| 2] ol eAdE 7= gdellA <

<k

www.dbpia.co.kr



3=+ / OFDM/FDD 4|~

el A] Target QoS BH-5 913 chtAl A-&d% AdolS714

3= QoSt} Outage ProbabilityS "FESAI 4= ¢l
= Wl 9lek e 30kmh o)l w4 o)%
el 2-5A5AE AME3] Brli= Diversity
wrg pases sk AT, ve e
2~®l Throughput & oW E 3= QoSE

[e}
e A e

Z) el dig 37

EI

ﬂ.u[’

o
FPAE AT AdlE
7} Bag Agel:

[
N r.!‘i l

[‘-84

=}

o =
= T'_‘ﬂ

K

(1] J. Chuang and N. Sollenberger, “Beyond 3G:
wideband wireless data access based on OFDM
and dynamic packet assignment,” IEEE Commun.
Mag., Vol.38, pp.7887, July, 2000.

V. K. N. Lau and M. D. MacLeod, “Variable
rate adaptive trellis coded QAM for high band-
width efficiency applications in Rayleigh fading
channels,” in Proc. IEEE Veh. Tech. Conf., May
1998, Vol.1, pp.348-352.

T. S. Yang and A. Duel-Hallen, “Adaptive
modulation using outdated samples of another
fading channel,” in Proc. IEEE Wireless Com-
munications and Network Conf., March 2002,
pp-477-481.

T. Ekman, M. Sternad, and A. Ahl’en, “Unbiased
power prediction on broadband channel,” in
Proc. IEEE Veh. Tech. Conf., Sept. 2002, Vol.
1, pp.280-284.

T. Ekman, Prediction of mobile radio channels,
modeling and design, Ph. D thesis, Uppsala
University, Uppsala, Sweden. Online: http://www.
signal.uu.se/Publications/abstracts/a023.html,
Oct. 2002.

S. Flahati, A. Svensson, T. Ekman and M.
Sternad, “Adaptive modulation systems for pre-

dicted wireless channels,” IEEE Trans. Comm.,
Vol.52, pp.307-316, Feb. 2004.
Recommendation ITU-R M.1225, Guidelines
Sfor Evaluation of Radio Transmission Technologies
Sfor IMT-2000, 1997.

| Z= (Joo Heo) &)%)
20024 29 Qlalosha A}
BRI )
20043 29 <lstElw A=} F-
Shal(a-EA A
2004 3 ~3x) <lalfta

A REATNES) Ay
<tilEek 4A4d olsEAl
Smart Antenna and MIMO, Radio

Resource Management, Cross-layer Design

s
AR5,

& & 3| (KyungHi Chang) A3

19851 24 @ At Ay
e )

19873 29 AAdst #A}F &
K4 Ah

19923 84 Texas A & M Univ.,
EE Dept.(Ph.D.)

198911 ~1990% AHAEE7|%

4Tl
199211 ~2003'd gh=A4AkgAld-4d, o]
ARSI AT AT
2003 ~&A ]lsjeiEha A BgAlH SR

35
1

el

O

rO

<3 Bol> 44 o]EEAl 2 3GPP LTE 41 214
WA WMAN 2 DMB Al FAA57]<%

Cognitive Radio, Cross-layer Design, Cooperative
Relaying System

751

www.dbpia.co.kr



	OFDM/FDD 시스템에서 Target QoS 만족을 위한 다단계 적응전송 채널예측기법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 일반적인 채널예측기법을 적용하는 OFDM/FDD 시스템 기반 적응전송방식
	Ⅲ. 제안하는 Two-Step 채널예측기법을 적용 하는 OFDM/FDD 시스템 기반 적응전송방식
	Ⅳ. 시뮬레이션 환경 및 성능 분석
	Ⅴ. 결론
	참고문헌
	저자소개


