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ABSTRACT

The present paper proposes two different packet scheduling algorithms in the IEEE 802.16e type TDD-
OFDMA downlink, which are the weighted fair scheduling(WFS) and the throughput guarantee scheduling(TGS).
The performance of proposed scheduling algorithms are compared to some of conventional schedulers such as
round robin(RR), proportional fair(PF), fast fair throughput(FFTH), and fair throughput(FTH) in terms of service
coverage, effective throughput and fairness at 64 kbps and 128 kbps minimum user throughput requirements. For
a relatively smaller throughput(64 kbps) requirement, the proposed algorithms provide higher improvement in the
number of users per sector within 95% service coverage while satisfying the 1XxEV-DV fairness criterion. For a
relatively larger throughput(128 kbps) requirement, the proposed algorithms provide higher coverage enhancement

while maintaining the same effective aggregate throughput over PF scheduler.
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Optimized)[2], 1xEV-DV(1xEVolution Data and
Voice)[3], HSDPA(High Speed Downlink Packet
Access)[4] & A A& A 2AEHE AR

Q3G AxdozA, AWsE ol

sl
Ao BAE olgske ARE FoAM9 tE AN
A 2AlEHS Al2=H 8 Faldoz IUMAA
t.

U} Hk5ul 719ke] OFDM(Orthogonal Frequency
Division Multiplexing) A% 7]&2 23145 do]H
A4ES Q273= WLAN(Wireless Local Area
Network) 2 3.5G, 4G A]Z2=Elo] A AL 7e=z
A 7= ATHL). B AdeMs #Ho g9
Alfshs 543 e, FuE Solx9 Held
Ho7b Al2El A5 @Eks WA "k P
o] RF AEE FHlolA 3 79 FAd= 233}
o dolelE ME3lE OFDM AlZglol|x, il
Z9] #Holgd ®olE FE3] Mg Ve T
U A|E](frequency diversity) 2} Sl A (frequen-
cy selectivity)?] F+ 7IAZ B/ 4 AtH5]. F

S DEAEE ofd RAde] 2A U Wz
% 958 PAL AgFoRs, 54 dde] e
soldel WA AzE AL A ds) He @

o

7S S Qe gtk

T Age ZF Tk tigolxe] Al 54
< o83l AlZEl &S AT WHOEA,
7} Fafdolxel g3 A8 B Ad 2AEHES A
f£3lo] FHY 4 Utk OFDMA(Orthogonal Fre-
quency Division Multiple Access) A]2:EloAe] 3=
g AYdE o]8gt Al ~AEH dist A7
=15-10] SolA & & Utk o]9} 2 AFoX=
3G 7Iuke] 2AIEY daElEsd Mg Ao gag
5 e OFDMA Al=Hlo] 83k 2] Al
H 58 S L olo] w2 FHA ATl FE 2
o] BtolA s W, 3] AREA} QoSell tigh
B JiE B A AR gig dS g
HEA] Ech AHEAF QoS FHA 2 Ha AR
2 & BFoF dojd 4 glom, Aulx A
AE HAih AR 85 28R BAEA A9
2 4 gtk B A7olA= IEEE 802.16e TDD-
OFDMA[11-13] 313 T30l o) ~AZH W
2150 g ATE B3l F& E Al A
7, 84 Aes st =3 8 394
TS 3+ WES(Weighted Fair Scheduling) 2312]
S} FHa AR & 2AS $I3F TGS(Throughput

Guarantee Scheduling)@ 2|58 Alolsla AHeg
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Hla A8tk

¥ =] 7L that 2ok AR7gelx= TDD-
OFDMA Y|EgI=ZoAe] 8leF &3 Ay 72
2 3G S daElsel o due stk
A3ZL B =FoA] AL WESSF TGS ¢z
=5 stk A4S RoddS B3 AT #

o A
NS FRsigon, sl A8 ekt
II. TDD-OFDMA 358t 213 AHZEZ

2.1 TDD-OFDMA stat 38l3 A9E8 1=

OFDM(Orthogonal Frequency Division Multi-
plexing) M&7]&2 Fo|gd Ade] AA SHikdelay
spread) Xt} & CP(Cyclic Prefix)E Alg-3led, o}
Z 7=Z Fo|gd % ISI(Inter-Symbol Interference)®l
st B&4Q MEFES 48 F e AF V&
otk OFDMAE OFDM A% 7l&& 7Nte =z gk
AREF #3 tF & 71EEA] IEEE 802.16d
[11] 2 802.16e[12-13] & A& Fojtk 14
H Zo]9] OFDMA =YL 313k HA(DL) =&
P G HAUL) ZEder FAE B
RF 932 Fulox £ 7o Fagalg v
oJA|H, FukEyle] 42= OFDM FFT 7|9} 2th
FAde oy Jle] Fuba RARA FAEEE
o), ol ZAEHI e F de Hi: ALt
Hol gurdo g ¥ad =7 2 < (coherence
bandwidth) BT} =4 AA =t

TDD(Time Division Duplexing) A]2=8-2 1435
9 SHEF ZEfog AeF 2EfHS AlFeA @O
232 Ad gewe uf Zy9] Freitt dEd 5
Qom, Ad ~AEFHEL Ad = F7IQ0 v =
g vt =3o] 7Fesitt. OFDM/TDM % A
Hoxe] 2AEHE 54 g Azl g AREA}

P

A A dgE Al "ok AITE OFDMA A
2Re olg) AP Yee Rl A %
itk 1% 12 TDD-OFDMA 318k = Ajd 2
Azl AdEelths)s].
User 1, MCS Level 4 User 3, MCS 3
3 User 2, MCS Level 2 T & User 2, MCS 5
%}- g User 3, MCS Level 3 % % User 2, MCS 4
[ < User 2, MCS Level 4 * - User 1, MCS 2
User 1, MCS Level 5 User 1, MCS 4
< Downlink X _Uplink_ X Downlink

Time

T2 1. TDD-OFDMA 3} =049 g 2AE
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22 A|AHI D
OFDMA 3183 2AEY Al=He Ak F
= Wol Holgd Ade 7R ARERIES HEe
Z

2 B 5k 7 AEA Zzte Rade 7]

be 7t 45 e dd ZedsE 47E
T 3tk
RO  i=L.,Ny, n=L.,Ng (1

A7 Rin(t) & i-A] ARSARS] n-wlA] Kol
A9l E3 42 BER(Bit Error Rate) d#¥S vt
AL 7 Ade volH HFEERA, rHA 2AS
2 Azl WA AREREE n-HA Aol AE]
25 WA "Jthd 4s F e Aol Btk Ny
= AY WY AR Fola, Ng& 718 FAd
Foltk. Riy() = A4 Hrldery 4% y=
CQI(Channel Quality Indicator) 'S o]8alo]
F=ulE 441 SINR(Signal to Interference and
Noise Ratio) & 7|5Fo2 3t A4Hh

2.3 3G AIAEISl AAIER 2TR|E

1) Max C/I(Maximum C/I): @5 A=Y A
A p-A FAPA A AMu|2~E A F ARSAL
Hod i) 2 24shk= 7&%?% WHoEE 9 2
TS AR dElske A

in = arg max R;,(t) 2)

7)1 Ri,(t) & is) 8419 pis] F)gol
Ao] =7k tlolE HEEolth 019]- 2o Au) Hh
28 Al=E FEo HAists As 7 AR AR
25 7He] & AL 17 };q ok HOL S

Aoz Ad Aol FA X3 ARSAEL FAl

G+& 710} (starvation) F/3-S AA|Hch

2) PF(Proportional Fairness): PE 2A1=% 411
&2 ¢dma2000 1xEV-DO A]ZElo|x ARgslar
AE 3G Al=Hle HiEAR Ad ~AEY daels
olti14]. PF ¢ug]&e 47 TDD-OFDMA Al
e RAdz &4 4 glor, n-HA FaldolA
o) 2AEY 2 AHA i 3T o] 2AHk

l..

J

ol

Rin(t)
i, =argmax
' T.n('f) 3
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A7V Rin(©) & vl A8 novial] Aol
Mo} 7 djolE) RO, T B &
otk PF duelre AHgAtel BFHY Ad $7
o wlsjel, 7bAel At SAo] PAHLS Wl A
Qo 0l WERE Refshe g Az e, 1o
9 Ao NDH Wolg olgale dmelolt
[14].

3) FFTH(Fast Fair Throughput): FFTH(Fast Fair
Throughput) Z=AIEYE gaElES 74 Afde]
o] 54& ol&shaA, ARAEAA TdHA &
<= Blshr] A HFHow ARMHHTHISL. n-
A FBAdeMe] 2AEY B AHARE (@) 2ol
AR Hr.

. R, ) [ max; (R, ®)
|n =arg max —_
i Tivn (t) Ri,n(t)

)

1714 Rip®/Tin® & PF A0l R, ()& -
R ARERE] p-'lR Aol M &7t WEEe 3
TEROEA FtA Ad HAEE ov|gt)t. 1=
2 BrE o] e o] & HIAA g A
7} b & ARAIAE FAEAE Foste, F
o] A AREAA 12A BHEEE = 7]
ax; (R, 0) & AH8AE<] 71 4 )
A Ho SHHSES el drolth

fr olr

4) FTH(Fair Throughput): %3 A'dolAe] thi
29 ¥HA Ay 2AIZHol= RR(Round Robin)
o] Ao Y Fd AdelM= RRY 22 At
FHPoEE 7§ FHAS AFTE F L. F
A Ao e] & FHAAS B fgkA, (5)
o Z& WO F p-HA AEAdol|A 9] AMu|2 jE
S AEAE AAshes 1dst FTH ¢aEss A

i T, ®)

A7) Tin() & WA ARERLY] p-WR] Faldo
Aol Hi 4824, FTH 2uZe 718 Ay~
Z2go] e A eAE MulasiA B, oo wal
FTHY 2|52 Adel] gk ojwgh JrIt Qlolx
2 A [15].
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. HMiokel A58 LelE

3.1 WFS(Weighted Fair Scheduling)

AR e Avss) daie 22 A
o] g T2 ARBALEAA F3] 2 &S Al
3o gtk eyt AAl Al=El AAdME BE
AREAFIA QoS <ol At ofuldt Hi =
o] & S UESAFORE 819, o|¢}h T2 FHAa
o BAE FHA(Faimess)Z Fol3H16]. i-
HA] ARERle] FHA A|9(fairness metric)= 2
6)3 o] AREA F=E(user throughput) U] H
AMEA} 4=E(average user throughput)®] H]E-ZA]
el

E = Ti :T—i

I
Tavg 1 NU
3T,
No le : ©)

A7IA T = WA AREREe] it EolH, Tayg
= AREAFE 7MY W ARSAF S8(average user
throughput) ©Jt}. & =Fo|ME= IxEV-DV H7}
WHE(1XEV-DV  evaluation methodology)& ugh
FBAAES Frleldth old wEd, FHAY de2
Atale 72 X $45CDF, Cumulative Distri-
bution Function)E AFE3le] Hrishy, A43td
CDF7} w|g] A=A e ofREA &7 =4
< WA HY, 8% 2AEY FEe S
[16]. B =FdAe AFSAE 7He] 33 & A
& B, (69 3B AFE PF A=
7EX 2 E=9135led, WES (Weighted Fair Schedul-
ing) ¥aLgFS ARFEIATE AlRtE WFS darEls
oM, n-wA FaApdel|Me] ~AEY B AMEA i,
= (N 2e] 244

P Tin® [ Ti®)

il Ri,n (t) |:Tavg (t)}
I, = arg max
‘ , M

A7 Ta O)/Ti (1) & i-HA) ARRALS] 5] 27
29 A0S B Aol dgma, iAo
2 A 48 0] R AAdA e 7}
FAE RofgoaA 44 BHHL AT B

3.2 TGS(Throughput Guarantee
Scheduling)
HESZ W ARBAEL QoS Fdzdl wel
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A B AHEA

-

FEo] a7EE 7§ 534

i

BEA71A) £ SEE goEy ®)9F e =4
= USA A
Pri (Z < i,mq) = 61',7 (8)

A7IM Tie i-AA ARSAR] Bt F80lal 1,
= FH& & Q7% (minimum throughput require-
ment) 2A] AREARS] QoS Szl ofs AR HT
ST A AMEARY] & olREA] aTFkolth
oA e, ARSALe] tig & 8 2UE B
7] $lEiM, vESFE 72 ARRAECA €94 7
olgke] olXEIXE WEAIAE gt ofdl| wef, Ul
EQF Yo BE ARAES] 7& 87 219 F
o] 74 <lEjgolx &HET AU e HES]
35 29 7hs(feasible) sttt Hojgict. wgk wiof
UEZ7E A3 7Fssitid, e AREARe] a7
S UEAE F e ol 2AFE EA
e ou|git.

[17]1914] G. Barriac 5= PF ¥38]&9 4
23 5 AF AL mAsE 2AEY 9
S ARBIAS B =& $£%¥ PFMPF, Modi-
fied Proportional Fairness) 2AIEY ¢a8]&S A}
B2 & BAAS 9% HFHoE =95, & B
T auEEs Akt Akt & B ¢x
ZFollA n-HA FADolM e ~AEY E AR
inE (9 o] AHHL)

ol
o

N

oo
oN e

Ri,n (t) A
Tivn (t) in? i i,req

I:zi,n (t)

T e,

i” = arg max
1

APV €& A AR nowAl HANEE ¢
§ F7HA0 AR, Ha e 0T 20S
0717 RS Welwt F7129l 7HEAE F
WA Erk M0 7k g4 (10)3) o]

o1 4 gtk

2

B maxj(ijn (t))
- R0 (10)

i,n
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=% /TDD-OFDMA 313 #Ac|X 9] & FHG7 Mulx AR B35 A% i3 2A=" daes I+
oA AzH AU 7P AEE o] ARl H I 1. IEEE 802.16c TDD-OFDMA 3}2}H]E]
T & AEEe) Mg, JJ* 8 WA p. 7
A Y R AReAte] AR detd Ad eE Carrier FrequencyL 2.3 GHz
RS Frt
‘“jﬂ jiE"JEL/] A 97 G B A 7+ Channel BW 10 MHz
Number of used subcarriers 1,702 of 2,048
Heother cell interference)cl €jsfe] 2 -85 Number of traffic subcarriers 1,536
S F WS WE RS SINR 1S 7 A8 Subcarrier spacing 5.576’17 kHz
b EAR 5 slem, Aeld Ad el e Number of subchannels 32
MIERZTT o AAWD B4 ABSiEE Number of subcarriers per subchannel 48
EE ARAE] Qos &7 S WET F gle
A8 E7 s(unfeasible) 3 YEZ7l B 2= 9k Frame length 5.0 msec
oo} e Al-§J—oﬂ/\«] (9)94 A 29 Wy S Number of symbols per frame 26
zo pE AJaxe] 8o wAI 4 9O Mt Number of DL symbols 18
olgl, SINRe] «eolst A]»Q—X]-Oﬂ}l 271401 7% Number of UL symbols 8
22 Bodtogx] A|2H 58S FASA 7HAA Sum of RTG and TTG 45.885 Hsec
2 2= 9t} o)9} Be FAL T, B =R OFDMA symbol time 190.543 #sec
ADT 2e 4" 48 B2F QugEe iz Cyclic Prefix 1/16
At FAE & B GaElsolr A
Badoae] A=Y = ARRA} Int anz 2 E 2. MCS(Modulation and Coding Scheme) H= -8 %
o] 27dr A P58 | SINR AAZ | bit/sec/Hz
QPSK 1/12 -30dB 0.135
ii)"((tt)).(c_ )min(w‘ T/Mw). T <Tiveq QPSK 1/8 - 1.3 dB 0.202
i: = arg max R"i"n ) , QPSK 1/4 14 dB 0.404
T ’n 0’ T 2T QPSK 1/2 6.6 dB 0.807
' QPSK 3/4 8.5 dB 1.211
(1) 16QAM 12 105 dB 1.613
64QAM 2/3 153 dB 3.227
AN T [Tireg & i-HA AREALS] Atale 80 64QAM 34 20.8 dB 3.63
o} olol wel o7 24 UE B AR F

o] HA & EX g YIS =Y, F7 7
X AGTE 19 ASIAA Bk a8Eg o
°"“’?4 =95 43 Er}ls3Hunfeasible) UE °JEL°ﬂ/\1
o] BE ARANY HA £E5 ‘i—f—/\]ﬂ_ = A
o HA FE B3R gl ke &S 7V ARE
A5 SAEHE Bk FHa —/F*%é WA
= AR 5 7§ it

Scheme) 3o|t} A% MCS +F= W ZH Y=o
AREAlZHE] ] =wE CQICH(Channel Quality In-
dicator Channel) AHE A}&3}ed, SINR ZAAG
(SINR Sensitivity Threshold) 7|5l ]3] ZA =)

370 AEolA Fd3 T4 IHFA, Frequen-
cy Allocation)= AFE3H= 1 km WHEES 71 1970
AL 7PgeTh AMAE te A TRl B
AH, Hi 21 o1 HES e AEZRE A
Hl2gEta 7Pty By T3 Rde eyt
715 2+ A8 Zd(best-effort with full buffer)<

41 DoISE 3 7Pttt WA ALERRY] n-wA] FEAoA L]
2 =% A& IEEE 802.16e TDD-OFDMA 7] SINR® 4] (12)5} o] olzlt)

uhe] meojddy $4S 7HgETh11-13]. & 12 v I

F A4 714E IEEE 802.16e TDD-OFDMA

-1
2
] , (12
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J K
sellele BejEw glov] ¥ 2% P2 HS(link (SINR),, =Y [l;. Z(Giuz,,,km
1 k=i

adaptation) = 93 MCS (Modulation and Coding
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A7 Gt iR AH8ARe] it SINREA, HE
&(path loss) 2 41=%Y(shadowing)oll 2J3te] 2
BEH, (13)3 Zo] fojxith

lor 1
Ioc"'NO\N Ioc/lor +1/(|0r/NOW)s (13)

Gi

A7 o & ARl R AEHERE FAE 34
2 ZH(received serving-cell pilot strength)©|H, lqc
= eRdEXHE 29 uldE] HdZ(received other-
cell pilot strength)®] Fola, NW = I3 A
(thermal noise power) ©]th {;}& ¥& F7k(guard
interval) o] T A2 ARoly, {y, e e T
ZN(guard interval)S Hlojd g A= Aot £
2ol AgelME, Yl T FLEolRayleigh)
Holgow wdlg ¥, CP(Cyclic Prefix)’} T
ZAZ9] A FHdelay spread)E .t} F83] Atkal
7Hske pid s ZAReIN FAHAT [18]. 7]
A=y @dzke] A= &4 muHle 129427+
37.6*log;(dyy) & AFE3I9 0™, 10 dB X5 A
e 7HAe 2128 A=Y(log-normal shadow-
ing)S 7HFtAth #elde 3 km/hre] £%=11 6.4
Hzo| =& FIE 7IKe ddeo] Ho|de=z
7S 1A= AE AEe 20 W43 dBm)
2 7HEen, 3% 95 -174 dBm/HzO 2
47d%)a1, 30 dB Hd) /1 A|3Kmaximum C/I limi-
tation) *2le] Z-&E T} [18].

42 MH|A FHBEZ|X| ZZ}

B =Fo modFexE= RR(Round Robin),
PF(Proportional Fairness), FFTH(Fast Fair Through-
put), FTH(Fair Throughput), #ISHE WES(Weighted
Fair Scheduling), At TGS(throughput Guarantee
Scheduling) ¥2]&dl tist A5 H7IE 54313
o TGS €aE|Ee 274 e F3Esied],
TGS ZaElE 1L (1009 7} 7EXE 7IAe
99 gaElFela, TGS ¢Els: 2+ (10)9]
7F 7FAE Ve 89 (DY gaegolth
Hai & dig A5 H7HE $18k, 64 kbps,
128 kbps®] Hi& & FFES Hrielgon, oy
T8 oFXEIR 273 5 %2 AAIITE

% 2€ 64 kbps HA AREAL Ao A
T AR Froll e AR~ AW A] s B
F3 9tk x-Z& AElA AWREA, AE o
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Al & oRREA aFEAE TEATE AREARY
BAAR HlES ofusti19]. [19]1914¢] 95 %
ARz ANEA] Fejo] wEl, PF 2AEY dalg
F2 ¢F 1519 95 % AHl= AHERE AT
& 4 gtk FFTHS FTHE ¢F 26 M9 95 % A
Hl2 AYAES B¥ck WFS €u8&3 TGS &
1EE 1, TGS &udE 2= 44 26, 28, 244 Y
95 % ABl&= AHZAE ATk

% 32 128 kbps HA ARRA}F F8ollxo A
B & AREAL ol E Aulz AWEA] P F
Aot} agolA E 4 9l%ol 128 kbps HA At
F& FEAME TGS LxElE 27t 7P &
F13W A= 95 % AHIZ= AWZAE AT
= ok WFSe} TGS €8]& 12 oF 12
£ AF3= & 5 Utk PF, FFTH, FTH
b ek 5,8, 10 el 95 % AH|A FABERA
. JZ]EE 64 kbps HA F& FFoNA
TGS &18F 1°] 7P & 95 % AHlZ= AH

b o 2
I o
)4

fr ot fr of % rlo oo
oo "
@ J
0

- \
‘§ SO-M\‘
[%)
b 2. \- ~\ m\"\
n \. \ \
@ 20 L ] :
2 —=—RR \. \\\
O 151 —e—pF LN
é 10 FFTH \. \'L
1 =v—FtH 2
2 '_WFS \ \.
54| —4—TGS-1(64kbps) L
TGS-2(64kbps) \1

¢ 7"
60 &85 FO 75 BOD B8 G0 95 100

Service coverage [%]

JO2 2. 64 kbps HA AMEA 80X AE 7 AR
g0l W Mul2 AR As

30

b
th
n

—

—~— .
== AN
T\ \

hd
=]
1

w
1

o

FFTH
—y—FTH
5 WES e v
—a—TGS-1(128kbps) |
. TGS-2(128kbps) s

60 65 70 75 80 85 90 95 100
Service coverage [%)]

J21 3128 kbps HA AR F8oAM9] AE T AMEAL
ol W Al AWZA A%

Mumber of users / Sector
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£

ZAZ BYon, 128 kbps FEANE TGS ¢x
2% 27F 7P 2 AMFAE Bk o] AL At
H WFS, TGS gagjEe] A" 7Faxlo =4
S B3k, A" WA & o ERAE TEA
7= AR 5 ZTMA TEHoE AMHl~ A
HERE A7 Aijelch

ARk GarelEs ARESte] e F e A
2 AWYRA Y Frhe Ao HiX|, A7|e} e A~
He] w7 glol, A8 A 2ASE ¢udF

o] AAE BTl B2 AHEA, T 4
A9 1.5 wjoA] 2.5 ) AL AMulx & =12
ouigith oAl a), AtdE gaE]E2 OFDMA
719ke] 3.5G, 4G Al=EHAAY A §7F FUHE 9
3 Ad 2AEE T1EEA FHeEHo AT 5 9
o, Z&H Ad 2AEH s AV
£ SUE At A 2 AzE AACA Fast

3] Arge] slojob & ofulgiey,

°
o

X
=)
==
X
=

43 75 ME 2 2 3EY Znt

2 doMe AtE A dugFy 1
AE] J=8(effective sector throughput) o A
(fairness) S H7I5IGch dutdo g AE S8(sec-
tor throughput)> AE U9l AM8AF 4~E(user
throughpun @] §Ho.2 Helsinl, AREAl ol e}
o= AR} UMAJE]  o]5(multi-user  diversity
gino] 27k 27E B 4 ksl aehd
Ha AHAL &3 Ze Qos a7 o] U=
HEGZAME, DA g A e A
2 Ah 582 VEAE A8 7 B WA
of gk arei7t =R &7] el Al=gle] A
5% W AxL AdatA Eaik ol e
B RS RE AH £ Folsel Bk
& AH 82 Ha F& a7 40 i 95
% AElz AwRA ], A e ARAE2
& o AHojdck thi] e, frE AEH &
&2 95 % ARIE AWAE B=ATE HY AL
87 57 A8 el EAsks Aaelde] AF
£o| drk

H 3295 % AUl AWZA| A 9] o A
=9 2agFY PR EEol e fE AY F
& o|S(effective sector throughput gain)< RS
I ok ellM B 5 300l 64 kbps FEOlA
FFTH$} FTHE 2442 PEY] 40 %, 32 % 552
& AE $£8& Hola 3tk WFS9 TGS+ 63
%X 67 %2 FE A F& o5& BYS B
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e
Ho
o

® 305 % Auls AnAeIAe] PR
dE] 8 olS

>

Guarantee

FFTH | FTH | WFS | TGS-1 | TGS-2
level

64 kbps 0.40 0.32 0.64 0.67 0.63

128 kbps 0.47 0.40 0.78 0.99 0.98

% 9tk a# 128 kbps FFOIAE FFTHS}
FTH, WFSE ZZt PF2] 47 %, 40 %, 78 % o=
o] fr& AlE F&& Holal om, TGS ddE
17 TGS ¢1E)ZE 2= PR HIsl A9 Hl&sh
a8 A 85 Atk olAL TGS LagZ9
B} 7R wl7UEe] PR gaElEdl) uisle] 4
& £48 Bz Eela, 5402 TGS &
TE=0] 95 % AMuHlA AuvlE)A] YA AE
ARERF 77} PR daEjERot ¢F 25 8 A= 27
wjZo] F& AE & SHAE &4 A9 ¢l
e om|i.

a3 49 38 55 22 64 kbps, 128 kbps
& AR FEE RS 95 % AlHl: AHEIA
olAe] FAde] CDF(Cumulative Distribution Func-
tion) JAE Ho F3 ok I E 4 X
o] FTH, FFTH, WES, TGS ¥1g]Z9] £o08 ¥
Aol 953 B 4 th B =RoAE IxEV-
DV 7} WHE(1XEV-DV evaluation methodology)
[16]ol 7IE® IHA 7t JIEE HLsrh
IXEV-DVY] F3A #7} 7|0l wle}, ojwst 27
=9 ¢uglsy %A CDF F4e 334 718
(Fairness Criterion) 20} Q2202 ZEa|siojof 3t
thi6]. ©hAl L, AE W AR F Holx 50 %
ool AR} BT ARSA} S=8{average user
throughput)®] 50 % ©)’de] AMgA} 488 Hojok
gtk 2% 494 B F l%o] 64 kbps HA F&
FEAME B 2AEE daEsel 334 Ve
S A9 BHEATE ASS E 5 Ak 2 128
kbps HA& F& FFAHE TGS LudE: 13
TGS ¢18F 27 384 7Ies WEA71A &3t
I Utk WFS &38]Ee F 71X Hi 58 87
Z0A 25 A 7ES UEA7AL U

Aord WES daglE&y Agtd TGS ¢y
Ao Hls=gh Aulz AMEAE Aok X3
PHA ZHoAE= WFS7} TGSHT $438t1, F&
& ZHAXE 64 kbps TN AY vz
A5-S HolAwk 128 kbps FEOIME TGS &

|

°F 1.26M) A= 5 oS HAG

=
=}

3L
[

ok ._lr?‘r’;: ol rlo
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JO2! 4. 64 kbps HA ARAL $88 WSS 95 % A
2 AW A M9 5 24
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0.6 -
0.5 -
—=—FFTH
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—y—TGS5-1(128kbps) |

TGES5-2(128kbps) |
—Fairness criterion

Cumulative distribution function

T T T
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User throughput / Average user throughput

J2l 5. 128 kbps Ha ARAF $88 TSR 95 % AHl
2 AW A9 5 24

WEFS ¢312]52 PF ¢aglEel vlsted, Ay &
ore] &4S Bt AMulE AWMAE FVMT
W, IXEV-DV ¥3A 7|EE I9EAT)A IS 2
9Tk TGS Lg]Z&L PF Yaig|Sol| vlslad, Ay
2 AR F719} A, 128 kbps FFoIAH f
' AE F8o] A9 £HERA ¥ee EIANL
128 kbps §Fol41E 1xEV-DV 394 715S oF
7 BEAI7)A Bshe ATE EYh

V.Z2E

B =F° IEEE 802.16e TDD-OFDMA 3}3+&]
3 WEHINAY & FHAH E AHIE AHE
A BAS 913h WFES ¢aE]lE3d TGS €aEEs
A|QFsla, RR, PF, FFTH, FTH ~AZY g1uaZ&
e HnE T AT 248 Ak Aljbd
duE]Ee] %S 64 kbpst 128 kbps o F 7
9 Ha AR & a7 27X 95 % AH|
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2 AWER, FE AH 7§, FEHE et
th At YaEES BT VEY HAEH ¢
el Hlsted 1.5 wjolA] 2.5 vl FEo] AH|A
ANYA F7HE Btk ol¢h Ze A= AW
o] F7hs Ao iR, Z7)9} 22 Al=Fle] WA
glol, EEA Ad 2AEY LT HAE
3l de ZAHEA, T A wjAelAY 1.5
Hjoll A 2.5 W] AHxo AMulx & ZUIE oJRgh
ot WFS ¢85 TGS &aE&e A9 Hlssh
Az ARYAE BIAT, FEAY SHANAE
WFS7} TGSEY 733, 5 AE & o
A= 128 kbps HA 48 FFolA TGS ¢
o] 53 AL HYth WFS daE|Ee AE
FEAAAM £4S T3l M= ANYAE FUt
Al71H, 1xEV-DV 33374 75 9=EA7]1a s
< Bk TGS €aElEFe AHlz AWA Y &
7tet A, 128 kbps oA FE AE &0
Ao EAFA ¢S EHIATL 1xEV-DV 3%
1EE R MEATIA X AdE Rtk @
T AFZ= 3 g A|o(call admission control)
9 QoS Ao 715 1ES 2AEH LaEFY

AA3)o] that 77} AgHolor & Aok

il

|

o
rok

[1] S. Shakkottai, and T. S. Rappaport, “Cross-
Layer Design for Wireless Networks,” IEEE
Communications Magazine, Vol. 41, Oct.
2003, pp. 74-80.

[2] TIA/EIA/IS-856. cdma2000 High Rate Packet
Air Interface Specification, 2001.

[3] cdma2000 release C. C.S000X-C, 2002.

[4] 3GPP release 5. TS-25.211-25.214, 2002.

[5] B. Classon, P. Sartori, V. Nangia, and K.
Baum, “Multi-dimensional Adaptation and
Multi-user Scheduling Techniques for Wire-
less OFDM Systems,” IEEE International
Conference on Communications(ICC 2003),
2003.

[6] W. Anchun, X. Liang, Z. Shidong, X.
Xibin, and Y. Yan, “Dynamic Resource
Management in the Forth Generation Wireless
Systems,” International Conference on Com-
munication Technology(ICCT2003), 2003.

[7] L. Xiao, A. Wang, S. Zhou, and Y. Yao,

www.dbpia.co.kr



=% /TDD-OFDMA 3}3F g Aoxe] & F3

gk Auls AP A B AT AR A dag

[N

A7

“A Dynamic Resource Scheduling Algorithm
for OFDM System,” The 9th Asia-Pacific
Conference on Communications (APPC2003),

2003.
[8] Young Min Ki, Eun Sun Kim, and Dong
Ku Kim, “Downlink Scheduling and

Resource Management for Best Effort
Service in TDD-OFDMA Cellular Net-
works,” Lecture Notes in Computer Science,
Vol. 3260, Sep. 2004, pp. 315-329.

[9] S. Das, and H. Viswanathan, “Dynamic
Power and Sub-carrier Assignment in a Multi-
user OFDM System,” IEEE 60th Vehicular
Technology Conference (VTC 2004).

[10] K. Kim, H. Kim, and Y. Han, “Subcarrier
and Power Allocation in OFDMA Systems,”
IEEE 60th Vehicular Technology Conference
(VTC 2004).

[11] http://www.ieee802.org/16/tgd.

[12] http://www.ieee802.0rg/16/tge.

[13] IEEE P802.16¢/D3, Draft Amendment to
IEEE Standard for Local and Metropolitan
Area Networks, Part 16: Air Interface for
Fixed Broadband Wireless Access System -
Amendment for Physical and Medium
Access Control Layers for Combined Fixed
and Mobile Operation in Licensed Bands,
May, 2004.

[14] A. Jalali, R. Padovani, and P. Pankaj, “Data
Throughput of CDMA-HDR a High Effici-
ency-High Data Rate Personal Communicati-
on Wireless System,” The 51th IEEE Vehi-
cular Technology Conference, VTC 2000-
Spring.

[15] P. Ameigeiras, J. Wigard, and P. Mogensen,
“Performance of Packet Scheduling Methods
with Different Degree of Fairness in
HSDPA,” IEEE 60th Vehicular Technology
Conference, VTC 2004-Fall.

[16] 3GPP2, “IXxEV-DV Evaluation Methodology
- Addendum (V6),” July 25, 2001.

Copyright (C) 2005 NuriMedia Co., Ltd.

[17] G. Barriac, J. Holtzman, “Introducing Delay
Sensitivity into the Proportional Fair Algo-
rithm for CDMA Downlink Scheduling,”
IEEE Seventh International Symposium on
Spread Spectrum Techniques and Applica-
tions, 2002.

[18] 3GPP Ri-030042, Update of OFDM SI sim-
ulation methodology, Jan. 2003.

[19] G. Senarath, S. Periyalwar, M. Smith, and
R. Matyas, “Coverage Evaluation Methodo-
logy for Next Generation Wireless Systems,”
Wireless World Research Forum (WWREF)
12 Meeting, Nov. 2004. Toronto, Canada.

7| & @l (Young Min Ki) A3
2000 2¢¥  AAMdEm 1A
AR &4

2002 2¢¥  AAdiEw #7)
ARSI AR

2002 3€~EA AMoEw
AA71:A5 82 wpattg
<PAEol TA 29 B, Al
g 2AEY, WiBro FUJEYl A28l cdma2000
IxEV-DO, 802.15.4a WPAN, UWB %] %% 7]

2=
=

Zl & T (Dong Ku Kim) 3]
19839 249 F=FEohstu
Aeet £

1985 U.S.C. Dept. of Elec-
trical Engineering(%3Ah

. 1992'd U.S.C. Dept. of Elec-
trical Engineering(2}AH

1999 3~&AA  AAtSta &3
st A7 R

<#4lEok CDMA °]5%2, teis Vs, ¥z
2 g 2353} 7|E AASYMACTE, o
=2 WS 7)% 2 MIMO 7], UWB, Binary CDMA

ot

619

www.dbpia.co.kr



	TDD-OFDMA 하향 링크에서의 수율 공평성과 서비스 커버리지 보장을 위한 패킷 스케줄링 알고리즘 연구
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. TDD-OFDMA 하향 링크 스케줄링
	Ⅲ. 제안된 스케줄링 알고리즘
	Ⅳ. 모의실험 및 결과
	Ⅴ. 결 론
	참고문헌
	저자소개


