Srla)ets] =R A4 A4z 20109 8€¥

OFDM A|Z=Hlo| A 9] o1 Al 7ke] 7HS Z0]7] ¢sh
A=Y dagls

A Scheduling Algorithm to reduce inter—cell interference in
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Abstract

In this paper, we propose a new scheduling algorithms in OFDM systems to reduce inter-cell interference.
The proposed algorithm applies different subcarrier allocation sequences for different cells which is optimized
through integer programming to minimize inter-cell interference. System level simulation is executed to derive
the performance of the proposed algorithm. Simulation results show that the proposed scheduling algorithm
improves user fairness as well as throughput compared with previous algorithms and therefore improves support
of user QoS.
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Fig. 1. Subchannel allocation in 19 cell model.

a7 12 19719] Aol l= A7l HA e A
Fad & A ARG X Eoltk AN 112
I Ao] 1 MEAE Sl s AR gt 5o
o 28W 7 259 Fad 9% S v
o} 7} Arjtt FAdo] NA7E SR, 72 A
O FAds ddehs dH2Y AIARS 75
AZE o] FAd & Adste ARS 247t
1, N/T,2N/7, -, 6N/T oA 242 53 S A%
at= Aot o) FAjds dddte e 4 A
oA 7|A= 2R A7t b dERE A
o7 gty aW AR AE ztel A At
AT L7 E AR 08 FAES AHEE gE
o] ZolAA ot} o|FA 7 Avit} FAdS &9
g toll= ZF AollM Zp7] Ao didse] QIFE
ASERE dhe 1S AR o714 S A
Akl WS global problem®}F 7T} 1#d], global
problemol| A= A EE WS Ato] M-S ALt
Joid, A7IME A7) Ao ddEo] e A9 o
TEETH We MY 9IS Aldtshks Aot

Aoz nyA e 2o

r
N
- —=

1>
m

¥

oL
i

d
-

vVEES, WEE fEF, gEF

o
N
o
N
Ho
oly
[~
Y
N
o
7
k1
)
|N
(&3]
N
ol

J3t SINRS 7H

N oo ot

oON o

ol & lout Aol FA Fkd dEEY 4%
LA AAHOZ SINR ERHS ESE @
o] S Bold Jlolth T2l mis & oAl e
TS ARSI FE SINRS TE5HA] Rohe do
rhd, RS AR vET) ol ME e 5
A M9 9ol Azt HES she Aolt 1
2¢ oJRE EREE RYT Aot 22 A 7}
Aol Qe BB Az 14 G vIA
wEo] LN BE $ALE i A¢ ne
Adztel FER Q8] Aol BT & Aok 1
A 5 BgE it RAde WA 5 Jes
Ao B E vHE SES 128 s A0 F
T2 245 95 F UE Aotk
Sub-channel Sub~-channel
Allocation rule_1 Allocation rule_K
. Y
Cell planning K cell Cell planning
el | smemecseesesesssesssesmene In cell_K
[
Y
Desired Y ¥ Desired
arget SINR target SIN
Low SINR node Low SINR node
— Sub~-channel Sub-channel f-—

change change

Desired
target SINR

Desired
target SINR

J8 2. Motsts RAY e WA

Fig. 2. Proposed subchannel allocation scheme.

== =



526

o] =M AHESH 8 AlEH o)A L T
I 2ok AlEdelde Fa 37 FEvHe 34
TF devlE, Adoietid, A2 g A
M Yre] & £

# 1. Alggfold EE u2fo|H

Table 1. Simulation bldrop parameters.
d}ejr|E 13
A 19
Agd g 15
AlEHolA e 200

¥ 2. AlZdo[d Y m2io|H
Table 2. Simulation channel model parameters.

sheple] o
A9 we PED_B 3KMPH &
c VEH_B_10KMPH
sy ww JAKES
Az a4 md MODIFIED_HATA_COST
e s e 231_SUBURBAN_MACRO

I 3. AlE8o|d A[AE m2lo|H
Table 3. Simulation system parameters.

s} E #t
ks 3k [MHZ] 2500

FFT =7] 512

<% [MHz] 5
RIS ’3%"? (Uplink) 15
71 A= <Y o] 5{dB] 15
Z1A= Alels &4 [dB] 175
7145 7]E =4 [dB] 25
e <MY )5 [dB] 100
71A1 = QFHIL o] [ml] -1.0
ok oty 30] [m] 320

7] ]3 Noise Figure [dB] 15
Thermal Noise Density [dBml] -174
A 17 [m] 4%

A A= G A [ml 3H

Adrdo thtto] 3Kkmhe £59 10Kmhe &
T2 o]gshs F 7HA9] Aol sl EE 519
t}. Al2E glebu|gds Bkey Ful4E FFTEY),

S=akaets] =A] A1448 A4z 2010 8¢

= 2 Fo], 7];(]%-4 Noise Flgure é‘ lez:)
Ho] Ha 7IA= o' FHY ATl
o] Ha VAT O FH Y Agjee 743 s
7IAF L 2HE YR TPkelo] Aste Ae
HOHH A= 2RE YA WA= ‘?lr
AAeHA] Fte s sk Aolth EEdold 7
o 7EA7} Qloy 2AEY darg]E Z}O]
2 459 wsks Be AHol7] Wil 16-QAM
= ARSIt =) 2ol Smso|th AlEd oA
17+ 200 ZEPo= &AL o] 7IRtdle 9EE
] A= o} ltkal Hkrh
ARrer dE|EY HAESE A o e BFE
Hws] Bkt BT Ul /MR AAEY dagEd
&80l S sEYTh A HAl= 71E9] PF
, 7 HAE Ajbsle Arir b2 AEAd
g WS H83F= SAR(Sub-channel Allocation
Al AR "““}‘jr OE MeAd &
£3}31 SINRO] &% SINRET} &S 7
) %‘— A4S vHE= SAR & change &alE]
o7 Auit} t& MEAd g9
SINRO] &-X SINRET} $& ¢
B g vHLE= SAR & change0.5

(=T
£
m

9opd ot o8
ril

1

L2
i_

_

[¢]

2 o

g8 o

>

]

1}

=

12 2 o diN o off

_ >
o M
ﬁﬁ

O]
g‘ig
l'ml-;]_,
_llj
1‘

Kl
o
X
o
T

~
=}

| —PF
\ e SAR
-#4--SAR&change
T\ -® SAR&change0.5
i
1
i

Frame
J8 3. =& SINR 16dB O|ste| EHak $=9| A|Ztof|
2 3}
Fig. 3. Number of terminals below 16dB target SINR
with respect to frame.



olehE, +5, oI5 ; OFDM AlA&FlolXe] QIF A Zhe] e Zo)7] A3t AAE% dads 527

E 4. ZE SINR 16dB ofste| gt thEh

Table 4. Mean number of terminals below 16dB

SAR &
change 0.5

P

a9 49} 5= 747 SINRI A U] s AL
£9] CDF (Cumulative Distribution Function)S X.<I
F gargjsol] vlshA AlQkeh darg]Eo] SINR

=1
o HEeo FEEG £ FE F Y gl

targetSINR.
sAzY B | PR | sar | R
change
=3

SINR(16dB) 5.2 50.1 46.6
olstel i

452

O 3% 1 4= 2AEE WY S SINR ©f

sto] W 58 viERTh ABo 42 P,
)

SAR,

SAR & change, SAR & change 0.5 €11E]& o0&
E3 SINR ©]ste] &2 71 H3 Sojee s &

PN
% 9k
1.2
1
e
| T
Lt
08 | Rl
i w
Pl
I 7
0.6 4
i /
/
0.4
i / —FPF
02 ',.-' =
/f ------ SAR&change0.5
0 =l A HHHHE
0 5 10 15 20 25 30 35 40 45
8 4, M uf SS9l SINRQ| CDF.
Fig. 4. CDF of SINR of terminals in a cell.
12 I — —
SAREchangeD.s
1 -
............... PE //{—
=
0.8
=
0.6 i
|{fl
0.4
0.2
i e
0 500 1000
J8 5. 2 uf oHSe MEE9 CDF.

Fig. 5. CDF of throughput of terminals in a cell.

40

697
700

35

30

20
600

- 15

550 - 8

500

SAR 8 change SAR & change0.5

throughput{kbps]

—4+—SINR[dB]
—A— PER[%]

J2 6. 27EY WA H H i MES
Fig. 6. Average terminal throughput with respect to
scheduling methods.

253 At
R
daejE HsjA o 7H}1\_‘1_E]?‘}\\:]—_‘ﬂ B o2 o]]:],

A ﬁ%ﬂ 9 vith BX SINRS WS Eahe @
=9 45 HW PF, SAR, SAR & change, SAR &
change0.5 £02 Z& AL & 5tk 7|&9 PR
2AEY Lag]Ed w3 Aokt dugEo] YA

1_4

a1
F7Y s wEse e 471 Bue ol
%, 94 759 QsE &7k MulaE AlTT &
Ae T 71 Bopxl Aelth o] -2 SINR
9] CDFE B35 & & itk SINRY] CDFE HH
PF 2AEH ¢ ﬂ%oﬂ H] 3|4 SAR & change0.5 2~
AZ8 da2]Z9 SINR CDF Zto] SINRo] & z



528

A< gkol o A7t SINRO| Seb2+5 #hol H

AXE AL & 5 o) @2 A4589] CDFE 2,

o]9} 22 Aol Fglo] Eojdth Altdt ¢aElE:

o] Aggo] B Zo M= T 47} Aot A4

0] AT E 9L 47 HH BoAe AS &
o

F7F Aok A2 oz AA AR A AEE ZH
&9 daelEd Hlus W A Zpol7t ¢l
o 28y @ shusiue] Ass B, Aol £
A FRE dLEL o] T o] U™
=k
5

BRse Aol ik #4¢ 2 5 gk 19
A
L

T
rlr
ol

ol A

rr

OFDM A|2=5ol 4 3 =1e)

o
Kl
i
a[N
=,
ku)
:?L_'4
X

o
9,
[
k1
i

g
aft
S
>
5,

1o o
o
T oot
[u o
By
o
toby
QL
£
M
o2l
i
N
Ao,
O M
&
[t

2
ofd
et
b
%9,
rr 4
L
i)
lo
>
i
ur
L

2
=
to > N =2 [>

offt 30 Ol N M
ol rr o mN
Y
HJ{IU m{}l
gy, ol F
ne
=
Ach
[N
tilo
2
[-‘O
of
ol
=
>,
il
e
i)
r

£
o,

Fsch

7 FDMOA A A}8-311 9 PF 2A1=

i
=2
o

o
Iy

o

fr d
L
=3

n
o
ins

g

o

a0

o
mhe N

Qosell s ol g ws
102

o
[t fash
i)

2

SO T N
QL

;94 H}N
An)
5%
rlo

>~
oo
D)
i
2,
X
4
ol
o
)
[
O (il

—

i
flo
o ol ff o 2 g

e ol 2%, 4 A9 B4
B4 ZelHE Aol 59

-
=
B

ol
)

R4 w
o
N
Y

sk
4 =
¥ flr
v

o] =H-L 20061 AR AAAAF) Y A Lo
2 3T AYs wol FE ATy
(KRF-331-2006-1-D00371).

S=akaets] =A] A1448 A4z 2010 8¢

ikl
rot

D=

[1] R. Nee and R. Prasad, OFDM for wireless multimedia
communications, Artech House, 2000.

[2] A. Jalali, R. Padovani and P. Pankaj, "Data throughput
of CDMA-HDR a high efficiency-high data rate
personal communication wireless system," [EEE
VTC 2000-spring.

[3] H, Kim and Y. Han, "A proportional fair scheduling
for multicarrier transmission systems, " IEEE Comm.
Letters, vol. 9, pp. 210-212, Mar. 2005.

[4] V. K. N. Lau and Y.-K. R. Kwok, Channel adaptive
technologies and cross layer designs for wireless
systems with multiple antennas, John Wiley & Sons,
Inc. 2006.

[5] Z. Han, ZX. Ji and K. J. R. Liu, "Non-cooperative
resource competition game by virtual referee in
multi-cell OFDMA networks," IEEE JSAC., vol. 25,
no. 6, Aug. 2007.

[6] J. B. Park, Y. J. Sang, S-L. Kim and K. S. Kim,
"Adaptive inter-cell interference management for
downlink FH-OFDMA systems," ICACT 2008.

[7] A. Eisenblatter, M. Grotschel and A. Koster,
"Frequency planning and remifications of coloring,"
ZIB-report 00-47, Dec. 2000.

[8] A. Koster, S. Hoesel and A. Kolen, "The partial
constraint satisfaction problem: facets and lifting
theorems," Operations Research Letters, vol. 23, no.
3-5, Oct. 1998.

[9] K. I. Aardal, S. Hoesel, A. Koster, C. Mannino and
A. Sassano, "Models and solution techniques for
frequency assignment problems," ZIB-report (00-40,
Dec. 2001.

[10] R. Montemanni, D. H. Smith and S. M. Allen, "Lower
bounds for fixed spectrum frequency assignment,"

Annals of Operations Research.



olej, 98, o5 ; OFDM AlzdolNe] A 4 7he] ZHe Zol7] 9% 2AZY QuelZ 529

o

o Ef 2t (ZpaiK) RIR)

1994 29 : d=Rs|ed A7) 9
AR F A

1996 2¢ : = REr|ed A7) 9
AR

20001 8¢ : 3=tuely]Ed

A2 Ak F 8

20001 9€~ 20059 2€: AR FdATL

2005 3E~ @A Fg=FFostul Fur

TAFOF ¢ 2P, FAAY #e], TR A 2~H

Ao} . WiBro

o

ol
o
S

- o .
, 2009\d 8¢ : dh=-F st
qH E AL}l LEFAIA
. %EOL04'J:]F(04'-*| b _
y ‘ 2009% 9% ~ dA : SerEEdista



