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ABSTRACT

In this paper, the Game Theory based power control for OFDM system is studied, which has attained
intensive interest as a core artificial intelligent technology for Cognitive Radio and its efficiency is evaluated
using performance metrics such as system throughput and fairness. Utility Function for joint user centric and
network centric power control is defined and simulation results show that game theory based power control is
far better than closed loop power control. The contribution of this paper is to formalize the game theory based

power control toward the Cognitive Radio that recognizes and adapts to the radio communication environments.

I.ME Management) S o2 5 4 gtk RRME b oz

spectrum pooling 7]5-2 7] 2 sl glom, o5

A 44 o] FFAl A ~Elo] 7|9 rleksl B4l FEH o2 sy gI8le] Y Aol E FHleck

AHES Sgalokshs Bgo® vhdslar 9lek CRe| 7H A3 lgAls 712 F5w 9l

ozl tiekal Bl el 844l whtEAE glX| = AlYdo] 22 GPRS % CDMA A|~Hle] 283 =

7]%0] #o9%¥l CR(Cognitive Radio)o] d-=|o]o} 3+ FEo] wrEEglrh Nan Fenge CDMA A|2~ElS 7]

Aol 17=|e] 7l g 2149 A St Hko 2 ARSI oA o] 53 WES T FHH oA

o] oz} AAAQl F-H4 B3-S o] F7] SlaiAE o]5 HAol| Aljlo]l &S A&l HAHsbshs WS

e} 2bdsk CR o] Aldl=]ojol & Zolck CR 25, Samir  Gindes AlYo]2S Ag3)
o] dapHel  2-gHok®  RRM(Radio Resource GPRS A|2=Hlo|| tjgt FaA|o]E HAs)qri?,

% o] e 20059 S S A ] A% W A AR 7S] SJee ] Adle] Sale] ArHse,
(This work was supported by the research grants of the Chungbuk National University in 2005, and Electronics and
Telecommunication Research Institute.)

* FEdstal A9}-g-8k ({rklee, chohk, goek, yjlim, ikhwang}@chungbuk.ackr), ** ¥=142-5419375] (mssong @etri.re.kr)
=W E KICS2007-01-007, A=}l 120074 19 99, FHE=wAda) 120074 39 22

373

www.dbpia.co.kr



221313 =] °07-4 Vol. 32 No. 4

B AT ASdlES AeT A AlfE

OFDM H}2]S AHg3H= WLAN 802.11a% 7]*:'&95

Ao EAlele) ALgAleh viEg e A A4

o} 918t 4% é«hsﬂ 71Ee] AHA B
A

|

. AQOIE 7|g MM LalE

2.1 AldolE
Aol &L AAFAE Advpde] ss Es)
Ae) olele Fshow A SR
Te A $EE S 24
o]Zolt}. o] Alfde]E2 24k AANA o] F
3] WdshA AL F2 el AA, 75“4],
Aedsh o) LPATAE A A8 ek ol
A% A olzo] Ae] g shvl] Nashr} Aot
3} Nash Equilibriume] 83 &0 g8 3}
I+ AR 9= e, 7Y, S 2AEe
BA) RS ek sHe 496 Ui wael] =
Ao waol A Alde] olgA el 24
o FE P S eilel Sl
) vl sk 7o) A9l Felxirt

rL

ok Bre rulo i)

—

& 53 FoAxiEe] 2ot Adide] iRl AA A
g Slella= A4l Adle] FHAde|gla HArl= A
o] o]2% o]Z Nash Equilibriumel] =23t}
A A"k

2.2 AlYolEe M2

7} whaky)e] e 2
F8<(throughput)-S =
avle el S
co-channel & =¢] 7H3S Ao 7)A =} =5}
A o] H-83M(utility function)E |51
ok A()E 2AAEE A AMHESE ALES
= F7kekal mgE olo wE ¥ (penalty) = 5
oS ool

U (P,y,) =

:G\Jﬂ

— kP 1)

A WA 2 SINR(signal to ratio)ol] W& A}
S5:8% Jehd Zelok wy] ¢ $AHHE P,
ARESS 72 AR T WA 32 EdE g
“(penalty function)E YeRd 7oz whdr] 4

374

TR S £ 47t Heh Qe g
A e} Aol g e A5 e

LSS Al AleEEs Ho
SAAAEE TS W e AL
o] gholl e}

fr
ofy

e
oL
%é
T g
W‘ﬁ o
op fr = ﬁ

e

X

=2

éé

o

-0

=

i

o

n.
JE
P
o

=
au
=)

Hedlal 58 i S 2 gl
7] o] A A8 A B ={ppelP,, L1 E
Ql&o|n] w3l o] gt} Ra g 2ZE o)alA
olgfar 7Pk o] F 7EA|e] Fhefrle|e] A€
Zy wh7] 9] action pair A4,S FASE, Al(2)A
RS =t

Ai = {(R',yt)lf)ze [F)i.min 'PL nnx E{’yl ~ 78}} (2)

v SINRZFSZ WLAN 802.11a°] H-3&of
ue} 87kA| 2 3Kk,

o | T
7z ARAE iers ol Aljlelld TRl
(PJ)]FI/{Z}Q/}- 2 ];]—7:“—4 ’YN i,min <P1 SP]‘,,max% 7]
Hke, AG)emiE FAAHS AT, A5
o 2] A AL (p) _ = /HETE ARA}
o] 243} FEl A= AR (i+1)9 FRlo) X
7] 270 Z o]4xlrk
B, oy =max, U (B, Pyyy,), €T 3

ieqm i

o 2
P, °l ZrelA|a vp,

ot

AB)E olg3ie] v 2

Vieqm = argmax_ U (v, P, ), €1 @)

o Asle] F2
n—1WA Fx} A FLO) nix|uhs ¥3}s)
(4,),c ol WS} FAS Axg zhowd NEZ

ek Ao B AYS £33k

4~ e

www.dbpia.co.kr



=8/ A0 2E o] 43 OFDM A2He] H2 o]

. OFDM AlAHI0IM AHIRI0IZ 78t
ERv|

ge]*éf:ﬂ% SGHz tjed2]  U-NII(Unlicended
< A3 WLAN 802. lla%
Mi U}aiv}”‘. x 1°ﬂ AzHRA o uE

& viehligieh NBPSCi= w3} o H-5s)El HlE
#—E— o]n|3lm] NCBPS+= OFDM A% © ®-33}%
H|E<® NDBPSE AE o dlolg] B EFE vepd
o} F 2¢] WLAN 802.11a 2] Fukiulsy 2 AlE
F7] 5 2ojAdgel 9l e E veligieh

I 1. Rate-dependent parameters

Data Rate | Modulation |Coding rate| NBPSC | NCBPS | NDBPS
6 Mbit/s BPSK 1/2 1 48 24
9 Mbit/s BPSK 3/4 1 48 36
12 Mbit/s QPSK 1/2 2 96 48
18 Mbit/s QPSK 3/4 2 96 72
24 Mbit/s | 16QAM 1/2 4 192 96
36 Mbit/s | 16QAM 3/4 4 192 144
48 Mbit/s | 64QAM 2/3 6 288 192
54 Mbit/s | 64QAM 3/4 6 288 216
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Parameter Value
Nsp : Number of data subcarriers 48
Nsp : Number of pilot subcarriers 4
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6 Mbit/s -98 dBm 2400 m
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