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Dynamic spectrum allocation in cognitive radio networks

based on multi-auctioneer progressive auction
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(1. Institute of Communication Engineering , PLA University of Science and Technology. Nanjing 210007, China;
2. Institute o f Wireless Communication Technologies, Shanghai Jiao Tong University . Shanghai 200240, China)

Abstract; Dynamic spectrum access (DSA) is a promising paradigm to achieve efficient utilization of
spectrum resources by allowing unlicensed users (i. e., secondary users, SUs) to access the licensed
spectrums. A key issue in DSA is how to assign the idle spectrum bands of multiple primary spectrum
owners (POs) among the SUs. A Multi-Auctioneer Progressive spectrum auction mechanism (MAP)
based on the auction theory is proposed, where the POs act as the auctioneers and SUs act as the bidders.
In MAP, each auctioneer systematically raises the price and each bidder subsequently chooses one
auctioneer for bidding. It’s shown analytically that MAP converges to an equilibrium where spectrum
utilization is maximized. It’s further shown that MAP dynamic spectrum access is low in complexity and
traffic overhead.

Key words: cognitive radio; dynamic spectrum allocation; auction theory

e B2 ELI I, 45 T 4R A B R R R
JRUY NI B (CROP  di i AR R AR 2 B

B CGEEH AN Gl R, LR LR @ R N ASIGE , o] A 8808 = A0S R R, 7

B (WLAN)HAR TN A M4 (WPANY AR INHITRZH R4, — s 2 P e PUD
() ik £ () N GE s Se F R DA TR R I 7= R GRFRREH FLie o SUD. EZH P R

%5 B #A.2009-05-28; #& [E B #5 : 2009-08-26
BT H . BR A RREI4S (60702046) A1 E S HARBFIE & B (863) 11K (2007 AA01Z267) T B.
EHB N K s GEIRER) . 5B /202, #F5rm  BL B g 5. E-mail: yyxu@vip. sina. com



% 104

A FH stk 0ilde & R &30 S5 B 1065

BERUR 918 XHAE i T A, BEE BE 42 A
T AN 2352 BT AT BR A s 90 H P o AR AU 7
HATEAX R P 3 TR AT AT LA
FAARE L A R AL 2 =X Hb 7 A0 3 DA T 3 A5 i K
it

BASIIE 43 BB AR SN HITC LR H I 45 117 S e
AR Z —. g oy Bl e 48 AR 6 U P 5
AR 55 BEORE 25 IRBIE 73 B 48 — D B R E 1Y
F . BAT, INAITCL B sh 2S00 7 e ) A AT A AR K
Z IR S T S 2 ML R R DL R OW 28 5% 27 Bl
WA, FEAA LUT = A FH A T2 H i 43 e A
AL BT IS IS o BB A TS i M5 4
ORI DL R L4052 5 B 400 23 B AR AR, R A
VAT 4 T ASE 757100 2 57 AE AH . 19 T 48 A Y
PN Z 10 K A0 P 28 B 1 T 246 I 45+ i
SR T EE Ay B AR A, 8 T 20 i etk
B R AR AR A TR K. BT AR g
Sy BB AL b=t g 2 5280 BT A ) R AR UM i
PIAHITC S B P s A SIS A 32 R 4, FOOR
W AR 53 0 R e BRI T SR B B FHAR A% 5 55
FAEFRE A 4 B AL, i TR b7 2 T PR L Tl
G CANAT 35910 ) 300 5 2 i e e A Tl 4 sy e
fiffe. ) FHABOW 28 5 27 v s 10 S22 i 3431 T o) e 1 4 i
Sy BEAL 7RI AR RAS 2 Tz B, T H B £ 8IE
BN HI TG 2k FL X 45 10 31 3% 7 T T A8 ) A R A R
TR BSR4 FO AR AR, ) 26 45 40 — it
SRR I RS A ., KA R
FAASZY) RS RAIE 5 SR B AT 3SR 2 5
N BB TSI, B R m TR e R
HAE T 280 A 2 1AH L L R 2%

K% T BA ZADPEA # Gl PO) I
ZAS T P RN TE R R R 2% e A A BT
2P RS A F A — 42 RAE E R 4
BTG BRI T — R LT sh S S2 A 43 i
B Z S GOP AR A ST R B
sz AR IZE 6 A O S A% 436 3K
NTRAE JR A0 W) SBT3 LA R g S WA FA 52 N B A3
AN BRSO A AL A L SRR R
O3 AT PAT , B4 AR ; QISP # Z [ AT
BERZE, HHP ZAMATREGF R E T
15T s QI A 43 B 45 AL 4 R e L ).

ARSCEERGUNTT 5 1 A BN HITC L F X 4545
RS 2 R T T 23 P dH N L s A

SYBCTT A 3 1 aE 5 B AR SCHI 4R T S8 s
P IR RCRAF BT T 5 4 TR AR S T AR
— MR

1 REGEE

FIEEAE MAPIEAEM N AR
IHIJCL R 45, B BEINA & 0 m =W
fRIH. BRI & RO {58 2 58 AR Y, B
FRIRIER PO s 5 38 07 5% AR BE A
# Z A BfEE AT LOE AN . &1 B o 2 A
WG H (ar Al a) F6 AT (51~ s6) BTN
HICLH L b o 14 3 LT 900 MHz i
By IR . I 4 DMET 5 GHz BB = N
fHiH.

Y00 MHZ#R% 5 GHzHi%
1 8421 PO 6 SUHITAE T &k BB W & 4E 5

Fig. 1 An example of CR network with 2 POs and 6 SUs
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(1) Initialization

for each PO i&EM do: set p;=c;s d;=0

for each SU j&€ N do: set s(j)=—1
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Fig. 2 The topology of the simulation network
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