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ABSTRACT

OFDM Systems for multi-user use adaptive modulation and coding (AMC) which is a method that selects
suitable modulation order and code rate depending on channel state of each user. Using AMC, OFDM system can
provide high quality and reliable communication. Base station using AMC scheme requires downlink channel
information of each terminal to operate optimality. However, under practical system environment, it is unsuitable
to transmit all channel information because uplink bandwidth of the system is limited. In this paper, we propose a
flexible block-wise loading (FBL) algorithm combined with a novel CQI feedback scheme with reduced number of
required bits to optimize the performance of AMC system. Proposed algorithm allocates sub-carrier groups

dynamically to improve the sector throughput and outage probability performance.
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Ttem Sub-Item Parameters Value
Carrier Frequency | 2.3 GHz
Freq. Band = ive BIW | 875 MHz
BS Tx power 43.0 dBm
BS Tx BS Tx 15 dBi
Side Antenna Gain
BS Cable Loss 3 dB
BS Max EIRP 55 dBm
Link BS Rx
Modeling Antenna Gain | 00 4BM
MS Rx BS Thermal -174.0 dBm
Side Noise / Hz
MS Noise Figure 7.0 dB
Frame Sync. Perfect
Path Loss Model | ITU. Veh
Channel . Std. Dov.
Model Shadowing 10dB
# of Cells 19
F:ell . Hexagonal
Input Parameters Configuration
Cell Radius 1km
# of Users 12
Position Uniform
Packet Scheduler General Proportional Fair[8,9]

613

www.dbpia.co.kr



off

gH=5-41813]=%A] °07-6 Vol. 32 No. 6

X 29 F 38 AEHe|AdA Asd 7=
OFDM Ielle]e} 2-Tier thE A 37302 4]
28 A Bl sl v,

5.4 ROy Z J_'—} A HsEAM
2 AHolM= Ak dElEe] A58 throughput,
fairness 2 outage probability ¥l Bl FAIgk)
a5 6 2 A8l mlof] 93k ARgA} H dlo]
B AFEela, 18] 9359 e 7 AlaEe] ARE-
ZPE - throughput ¥AXE Yehllw Qlvl %5H
27} SE faimess7} =2 Zlolth I3 694
el 4 gl Ak dre]ES %83 System
C+= System A<} Wl uf dlofe] AFE2 %X]
Wk fairness =HelA] A% A3t gJeS & 9
t} o] System Cv 549 YA E 7|
W7l el Al v ©9lE 7= System
Acll wlsle], A ew Ad o] £ ARAE
7h Bep ue s @9 A =57] wteld) wk
W System AL wAE Wl=e] =v|E gl RE
ARgALAA Bt FH s XH :—‘?r sgslr] wte
t} =3k System B 7Y A2 ko] CQI A4 v
E7} B3t RS 7P<b~ WUAIRE, o] ufEe]]
CQl ArOl AHEAe] wWolAA ¥, wbx]
System Coll B]3}e] throughputd—'/} fairness = ol A]
EF U2 Aeg Holx 9lrh Xt R System
D+ Ul 719 System & % 7}72} 2tar A g
9IS o]g1ith it cQI Are] Aser} 7}
A E5°F throughput ol vi-¢- =2 A5
woleh ek 7Pk AR &b wke]Z qlel Algke
System C Hrl= Ad ASto] & AMgAlA B
0 XHHO] ] 7] o, Xﬂ‘”’% System C
Bt} fairness SHolxE Gl A5S welth
a7 72 7+ A]2®] ¥ sector throughputs vt
Wick Al W=l disiA CQIE ¥]=w 3= System
D7} 7V w& throughputs Hols 718 3kl &
g ot} ol ®rh AERE Al s 3 5 9]
wjFelel. z2]a Ajke WS A3l System D
= oAkl A|2Elal System Dol H|3l] 2F 4.3%
] A5 437 ARE System A9} System Bell
-Hk] ok 11.8%, 58%9/] A—L‘:—o] z‘sl:xﬂ-ﬂ 7—]_@ ;@}o
4 itk Algkel dwe]ES 483k System C=
System A, Bel B3l CQI AXE 88X 7 I
=E oy kg Efo] ok, i 8 4
Al2~d] weEl7ke] outage probability throughputo] 3

A=3ick

ﬂl

O

I
o

—_
—_

o

°"£

v

614

Secter Throughput (kbps)

- BB

‘ BSystem A msystem B Osystem © oSystem D

2] 7. 7F Azl 2El7ke] throughput Bl

Outage Probahility

oo & System A
—&- System B
: : : : —&— Systemn C (Proposed)
I i i i i i —&— System D
i} 100 200 300 400 500 BOO 700 8OO 900 1000
Distance between UE and BS (m)

.
u
@
N
>~

|28l =7k outage probability

a5 82 7F A|lz=¥l ®elH outage probability &
vehd Zlofr} & =iellds AR dlele] A
$E°] 256kbpsE HEA] 33 79 outage”| AU ?'f&
Aoz gakslgict 17 8ellA vehlRo] nE
W5 v=ulsle] CQIAES] AEHdo] £ System
D7} 7P 2 A3 el Ak okl
S AH8-31= System C7} 2R T2 A
epdick Aok B} freddh A

o <lsje *]’%‘x}4 tlele] AFEo] Fo}
F o2 outage”} FoHl& 3l 4 9lr) System
B:- System ARTR= A5o] Zolx|A|qt wh)ske]
AR FEaEE ARShe TS ARSI diE
o] System CXrt} outage”} %o ®HAsAl =k

O_L,

L

Vi. 48
B =Rox= OFDMA A|~EleA AMCFE
Az e ARE S4E, 7|80 A=
2~

[e]
AR EF4 dae|Sel] H]sled throughput®} outage

www.dbpia.co.kr



% OFDMA A|dlel4] Ege) 989t 4392 A%

KB Z4E 9|3 FBL (Flexible Block-wise Loading) %372]&

probability A5 =4 4%l FBLA (Flexible
Block-wise Loading Algorithm)E- A|Fs}siv).

FBLAE 7]&9] wA¥ =7]9 Feixay o=
CQIAEE FArmsl= A& fe4 Felxe &
g2 CQURE Feul AZoRA Fu B8-S
Szt AZIch gk Akl daElEE o4t 7
- up-link AR EEHoR AR S 9l
7152 A|2~"l=} v]S=31 v} A2 up-link overhead
Z 7IXa, throughputZ7ell4 Band-AMCel| H]3}
o oF 10%°] AsIde Holar, 7|E Ak A
3 ARSL dae]Ed vlaste] of 5%°] A
T Wl slES Elskdrh =R faimess oF
outage probability ZHoIAE Fo| Aok Aleka
3 ARFA daEjgEct o] dESs #Eal
& & ol

ik

b

Ao
rok

(1) A. Leke and J. M. Cioffi, “A maximum rate
loading multitone

IEEE

algorithm for discrete

modulation  systems,” in  Proc.
Globecom, 1997, pp.1514-1518.

(2] Jiho Jang, Kwang Bok Lee and Yong-Hwan
Lee, “Transmit power and bit allocations for
OFDM systems in a fading channel,” in
Proc. IEEE Globecom, 2003, pp.858-862.

(3] Motorola R1-051334, “CQI feedback scheme
for EUTRA”, 3GPP TSG-RAN WG1 #43,
Nov. 2005.

(4] LS. Jang, BH. Ryu, and K.R, Cho, “A new
reduction method of the uplink information
for an adaptive modulation and coding
OFDM/FDD system”, KICS, vol.29, No.2A,
pp. 140-146, Feb. 2004.

(5) A5, s, 73], "WRAN 382 ¢

g ahg=la 7S WA - OFDMA A8

Q1] Alzdlof|xfe] A-g- Had g o w4

WA T ISR =], vol 31,
No.3A, pp. 291-303, 2006. 03.

(6] T. Keller and L. Hanzo, “Adaptive
Modulation Techniques for Duplex OFDM
Transmission, IEEE Trans.
Technology, vol. 49, no. 5, pp. 1893-1906,
Sep. 2000.

on Vehicular

(7]

(8]

(14)

R. Grunheid, E. Bolinth, and H. Rohling,
“A Blockwise Loading Algorithm for the
Adaptive Modulation Technique in OFDM
Systems,” VIC 2001 Fall IEEE VTS 54th,
vol. 2, pp. 948-951, 2001.

Aeles, L 245, O A8AE 9
%53 OFDM/FDD A|~®le] AFke]= An
4 vl SEERISkS] =X, vol.29,
No.2A, pp. 140-146, 2004. 02.

3GPP RI1-030042, Update of OFDM SI
Simulation Methodology, Jan. 2003.
Recommendation ITU-R M.1225, Guidelines
for Evaluation of Radio
Technologies for IMT-2000, 1997

CDG Evolution Study Report, Revision 4.00,
Dec. 1999.

Aniba G. and Aissa S,
proportional fairness for pachet scheduling in
HSDPA," in proc. IEEE GLOBECOM, Nov.
2004, pp. 4033-4037

C., Ohlhorst J., and Elbwart
A.G.E., “Fairness and throughput analysis for

Transmission

“Adaptive

Wengerter

generalized  proportional  fair  frequency
scheduling in OFDMA,” in proc. IEEE VTC
Spring, May 2005, pp. 1903-1907.

I, # T AES], oks AR OFDMA
Alzdellxe] ARt AFEe HA3E 9
8t aggressive subchannel allocation 72|
% eE1IEs] ==, vol31, No.6A, pp.
617-626, 2006. 06.

SJ. Ko, J. Heo, and KH. Chang,
“Aggressive sub-channel allocation algorithm
for efficient dynamic channel allocation in
multi-user OFDMA system,” in Proc. IEEE
International Conference on Personal, Indoor
and Mobile Radio Communications, Sep.
2006, TJ5-13.

615

www.dbpia.co.kr



M EH & (TacHyung Sun) T3
2005 2 13}kl AH5E]F
b

2007 294 <3St AR 5
Ak (g8 Ah

| 2007 3L~&A) APIHAL AR

3 BAFT AR

“ <A Rl 44 o] EEA] A2

g MIMO A|2=® & WiBro A|2=8] T4 A%74,
Cognitive Radio

I AF = (Sanglun Ko) =34
2005 29 elsl|Eal GIS &3}
(Fh

2007 294 <3RSt AR 5
Akl (F-sHA Ah

20071 34~3A) LG AA} o
A4

<ol 440 o] 554l Al~H]

Cognitive Radio, WiBro A|~8] FA1 4514,

Dynamic Resource Allocation

& A 3| (KyungHi Chang) 413
19854 29 AA sk AApz-st
IHFEAD
198741 2 AAd &l A5t
IHFEFAAD

199211 84 Texas A & M Univ.,
EE Dept. (Ph.D.)
198913~19901d AHAdE3l7 |4

FHATd

199213~2003 g=AAEAAT, o] F-EAlAT A
FAAGHA ATFHAA A7)

200311~ Qls}el ek A HgAI ) Ehed

<FlFol> 4] o]5-541 Y 3GPP LTE FA1A15H}A,
WMAN % DMB A2~ FA4173147]<, Cognitive

Radio, Cross-layer Design, Cooperative Relaying

System

616

& M & (SunHyun Hwang) 3]«
2001 2 Add sk AR
e ig)
2001 24 Aot 41
D
2001 2 Ak BAl
\ kst

¥ N AW

AT Al

200543~ =AAEAlA T, A el 1E
A A

<FH4]H-o> Cognitive Radio, OFDM(A) 7|, tjA|&
welg 2 Ad 34 daels

20011~20051 AHd#=F SOC

£ M M (MyunSun Song) A3
1984 29 Sl st Ax)z-st
HFp
19861 29 Sl st A8t
FFEAAD

1986 1~&A g=Fx} FAldF
, x| A A A

<34l F-oF> Cognitive Radio, 2

2] v|e] 5} A 28]
Z & F (Changloo Kim) A5]¢
1980'd 29 F=arFoista A

g3t E3Ah
19881 29 sty A
7] 2 A A AD
19934 294 g=slr|sd A
7] & AAlgshg-EhAh
1979+3~19833 ADD <174
19831~ 3 A)| gk gAl T
o A |lEdTEH
<FHliol Auxle] 87, AR 7%, <k
714, Cognitive Radio, ©|5-541 2 W7 ]% %

www.dbpia.co.kr



	OFDMA 시스템에서 효율적인 자원할당과 상향링크 궤환 정보 축소를 위한 FBL (Flexible Block-wise Loading) 알고리즘
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. IEEE 802.22 시스템에서의 AMC 부채널
	Ⅲ. 기존의 CQI Report 알고리즘
	Ⅳ. Flexible Block-wise Loading Algorithm
	Ⅴ. 시스템 모델 및 시뮬레이션 결과 분석
	Ⅵ. 결론
	참고문헌


