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ABSTRACT

This paper presents a spectrum sharing and allocation problem in multiple network operators (NOs). Most of
previous works as to dynamic spectrum allocation (DSA) schemes have presented the DSA gain achieved by
utilizing the time or regional variations in traffic demand between multi-network operators (NOs). In this paper, we
introduce the functionalities required for the entities related with the spectrum sharing and allocation and propose a
spectrum allocation algorithm while considering the long-term priority (or fairness) between NOs, the priority
between multiple class services, and the urgent bandwidth request. It was shown that the proposed algorithm with
priorities between multiple class services could sustain better satisfaction ratio (SR) than the fixed allocation
schemes or one without priority under different traffic patterns. Therefore, we conclude that the proposed DSA
with priorities between multiple class services and network operators could provide the fairness between service

classes of network operators and effective negotiation procedure for urgent bandwidth request by users.

‘o

o] L 2006% ] AM(IERIAAI ] Ao slaratexlTAle] 2|18 who} 4230% o17-)(KRF-2006-331-D00372).
"] Stanford University, STAR Lab. (hoonk @stanford.edu),
sk i__(__q]a—]—"r 7(—1_114_61-‘:' Zj_liix].l_%]—ﬂ.l_ (ylee@mokpo‘ac kr)(°: _;;r_/\];q;q_) Hkok /Kﬂl}é;ﬂ;q_ Eo./\‘lo‘:lq-_/;\_’

= F CKICS2007-09-392, Azl 12007 949 8%, FHE=RApdAl 120074 129 64

*
ll

59

www.dbpia.co.kr



g2 2181 3] =] °08-01 Vol. 33 No. 1

I.M 2
oleA e HEMe] Au|a AT olF
(heterogeneous)®] vloFgt F-4 A< W ES| A(radio
access network)ZFe] Al% dE(inter-operability) ol <]
A 7hsshAl =lsded, ol A A A2 (radio
resource management) SWollA] A2 EHo] I
838 oujgktl o]’ AlmddES 7FssA s
A Qe F9 e 28A A A &
£ E=uwsles foddt ~"dE3] ] (spectrum
management)”|Holgla & 4= 9lck o]zt 7
eS| fjA] ApHe] FEAQ #H3lE 8T
slrR oS E=AFQd 7]Ezd FAAlelrh el
A Aol ~H e Shekallocation) WSS &
Hrog yA4% ~HEd JHE IgE= P E
Z o vEY= %A network operator: NO)el|
A F BEDand)E AR I |7) ol
ok AR o]F8] dZelFFolA oy 7R
7eEe] LI AR dEsp] Haxe w49
we g ~dAERS Fejseld oS s
Ak oldEg Mg o ok vESZ RS
A wAH ~HERe] RAEZ] od5-S ovight
aA|RE dow ~dAEHe] FAOR wx A|5A
o= Felxe] dgEozichy Zb v ES|=e] &5
< =2 &85 5 oS W opEl 7S F
&3lels dele 2 71oE & Zlo|th
olgfgt o= of7] tiE Rolelld Falsle] $ick
£3] World Wireless Research Forumel|4+& XFAT)
o] AT A v ES]Fel| djn]gl ~HlE
2] gg7)eel digt At A Y, f3e
IST Z 24 E3l OverDRIVE (spectrum efficient uni-
and multicast over dynamic radio networks in
vehicular environments)oll4+= UMTSS] 21312 &4
o2 ~HEy] F8HQ olF HeW|t]e] AMu|~E
Agsl7] $1gk 712 4 vEY =] hybrid WIES
FoRe FxHkl 5& Ayslw gl 53] Hw
8 3]s AR Wsksle EdE sl
a7l wE ~HEY Ff 2 A daelEs Aljt
sl =3 Ao plelse 2dEs] Aot
2 ER] Hwrie] /dS Avisksick
2] Aot HEo] e o]Ae] AFelA=

2R NS B3] e Ee] el mebu
£

i

sl e, B e A EY el 3
2% olE]E](entities) B0l Al LTEHE 75A oG
-7 <)

| 5
(functionalities)¥} FAS vlsty, A4S =

60

gt FHl ~HER] g dvE|ES Agkeick
daE|EE 78S AFolMAE s
WA ES FHo2 s Zlo] oz
Aulz Fellzsde] A9, 2 ME A 29371
A 2 AA A 5 aEgh ~dE
2 I vlE=](spectrum sharing metric: SSM)3
Hg3le] ~HERS TR dgsl= daE|Ee]
t}. 53] 7H8 ~dERle] 53 uf, SsMI @A
(negotiation) IS o]g3le] EHHoT ZIFH
HHZE 975 83l sl AAE E3R
E oA NOE Abole] A7|A ~HEd] AHf
HlE3 v Aula ZFEaEe] fAEdE 28E)
o] ~HEHS FAOF sz A A
oh B =) 24 M= Ak AlaE]l mely)
HED] Qe slgel thallr] drsia, gk
HEH ) oI55S 3A A s)Esich 4% o
= AlgkE

AINE Holx, 5H oM AEE Wierh

)

> 4

>

=8

2.1 AIAH 2H gl Eefjl SiE

B =fola mEske Aad mde] Agne
a7 1ol ®al wle} o), vl UES= £
o] th5e] AMula FelaE Algshs AlH
olck. ol UESZ x5 ko] ~HEF IF
Mz Algkehs dd duelEs Awsh] S8
Bl F oY vESYZ 29xKNOo1 H
N02)¢| $73E& 73t =A8isich o714 5§ =
HA UESZ 2GRH Vo)A A Al
FE oJngih

Zk VESZNA Alg=s 7F Muls EdE 5
B2 247H5sE Hslsle 27] o2 dEE 71

Spectrum Brocker (SpB)

Spectrum Manager
il (SpM)

LE
N S21
™ 522
\ ;
! Sk
/

Network Operator 1)
Network Operator 2

22 1. Azd 2El (o vESa 94 2 v A
i B

J Spectrum Manager

Sy: jth Service Class
in Network Operator i
LE: Load Estimator

www.dbpia.co.kr



1 3 5 7 9 I 13 15 17 19 21 23
Time (hour)
()

E
T 08 .
F 06 f '
= L
2 04
2 02 . o0 o0oooota
= . oo o =N
£ g =L,
1 3005 7 9 11 13 15 17 19 21 23
Time (hour)

(h)y

T2l 2. (a) GAE (negatively correlated) E2HZ] &l Case-I,
(b) A (positively correlated) EzHE #f&l: Case-II.

4 oleh & EReldE Besel] £ oo v
Ez £ aEfEida, vlEd=m 94 1
(NODelA= 7 7B Al 29ll(s,,, S5 Al
Fala, vl=3sla 3zt 2 (NO2)ollAE &k 714
Al Zele (5,5 ARk 7Pkl 24
AIZE set Wslele Akl =y d|e a8 2
of mglck a9 29 Edl AR(S, S5)E
CDMA A|2=8le] ofg] 7|2|=ell] WAsk= 5 A
wo) 5% B AL wEe R & Zo]h,

2 eRold] TPl Edhee] Al gels 84
3} doleoltl. & 5,2 NO1lx2] SAxfu| 20,
S,= NOlellAe] dlole] An~Z omighc) 3
sEe) g obwelze] o)5E Wrlap] slakd
Au)s = 5,3 s, Fe] AREE(correlation)©ll
ule} HAFE 7-(Case-1)2} A 7d-$(Case-1I)
2 7Hsle] Bl siRls 7Adste] aEfeisict A
=g AAs] Slste] Aules Fs 5, & 12ARE
Aolshifyalel 5, & P (13 2] A9,

4 29Eg] el ASele 7 vlEs=
AL A2 A el S aTEE F2AT]
A =83 AL HEeZS ng] st FQ

2.2 ~4EH Felzs 2IF AE[E[(entities)

a5 1ol Ealnpel o] zh wlESE A=
Al FelEE B Helload)E FHE ¢
9l F47](Load Estimator: LE)7} i, o] 34
A 5& Zb Al 91xg ~HER ]2 Spectrum
Manager: SpM)oll7] AFH ek olagd Hre o=
Hog ~#HEz] HZ7|(Spectrum Broker: SpB)ell
A Ad=Ee] o]F] VENZ R el T84
olal FEAQl ~HEY IS 7lsHA gtk

o]FA H =elA Altsls ~HEH = ol
EJE|(functional entities)= =5 A1 2| xKlocal
resource manager: LRM), ~#EZH  F2|2KSpM)
2 ~HEY HEASpB)E & 5 o, 1d 3
of 3ol mie} b2 Zpzke] 3t 7552 WA
A 71Eshd oe3t 2k
e LRM> 7 A Stxjel Al 2] s o
e} Al |=e) Aol B RekE wuE
gale] 74 Au|~ FelvdE g8 odEF s &
A= ke 3%l LRMell o8 A% 8
S F(bandwidth) HHE 7|50 2 SpMS ~HE
H} 4 A4S 2 LRMel| €951y, LRMS A}
SALNA 2RAS ek
* SpM> 7} NOof|xe] ~#HEq] ks ok
7t spMell <89l LRMO.2RE] HuEl Ha%
H, 58} 8]2~%2|(load history) 7} AH] F
29| A (priority)e] ARE wiRkow slo] A
A= ZF NO9 &7 W9F AHWE SpBellA| Har
shs %S vk w3 spMS AR e g s
HelEunh Be deddel Baw o, gl 94
8-7+Bandwidth Negotiation Request: BN_request)
AR5 SpBellAl AFdle] 787 ~HEFH0]
NO1°|u}t NO2of| A 7 g 1A ek,

°

L,

[e5

=

=T

. SpB m Broker
| M mm Managse
| EB ——— LRM : Local Resource Manager
| g2 Priceity! Faimess
| %-. uicion
| S — T
| wé’ Spectrum Allocation | Spbctrum Allocation
e s T P ——
-
®E SoM
EE TRLE
’ amporalSpatal  |—,

&3 iy ] .
| Spactrum || Fraquancy Reusa )| Spactm Spactrum "
. Abocation = Allocalion Aloraan

§ Laad | Lo X

Fa . Estimation - stimation 1

2 LEM | LEM LHM | | LRM

o |[Chanmed Alkocatoe _J | Channe Alocation) | [(Ehannel Alocason| | Thannel Alocabor

H Power Control Powar Cantral Power Contol Pawae Ceetrcl

| Seheduling, CAC Scheduing. CAG || || Schedulng, CAG | | Scheduling, CAC |

a2l 3. AljkEl A|zEle] 7} entities d} 7|5 A
M=

www.dbpia.co.kr



gh=-5-A18k3] =] °08-01 Vol. 33 No. 1

* SpBi= NOAlolo] ~HEF Ffel gii-e]
d& F9Eth 2 NO2o| & HHHF3} BN_req
AR S wdsly, ~dEdy] 6 9 3
2% ALg3le] ZF NOool|A| A&l Al
AP A1 (temporally) 2.2 A= 2 NO
Alolol| ] Exfje] zo]E d-g3te] SpMollA] ~HE
F A AE Al & SpBelA= NOZH
BN_request® E3f4] ~#E] 3ARS wgic)

1=

. $M=el 71 =

3.1 2#EZ T4
E =rodE B2 ~gEy] du) dyeE|Ee] &

¢

iy

£29l A EY 28-S 7lssH s] $lsiA A
~HEHS oz 79 H8H=(dedicated band,

By), 5B =(shared band, By) % 7JvIul=(auction
band, B,)E #2|=e] A"k 7Agck
A= 2 YESZ EI2HNO)IA 5554
L2 iy Ees, Ffiilss} Arjules o
g UEYZ 9750l Aol I3t 7dulel
st 4= 9l Wrzolr) 53] Fiilces A|A
8l $-41<=%](long-term priority) I}e}r|E]E Hleds}
| Sl AR wee|y, Hujles o g4
ST(BN_request) & HF33lr] )3k wiz=olc) 2o}
22 ~HER S vl E A-ble T4 &~

=
b2 S [e)
dez] g dy2]Ee o3 3

N

3.2 Nierst A”EH ZR 9 2 Ad2|E

B wellA] Aldshe A ~dEs] g o
2]5e] 552 2§ 49k 3oy z; AbeellAe] oda
2|5l g AR o3 2k
o Z7|H|(initial stage): Z7|HACI = 72 NO+=
A EY] Be27(SpB)ellAl An|=E A=) o]
off 2 ER] Abge] gk FolE A F AM|aE
AL SpBe A-gHl=e] ARt =
2] ARGl tH't licensed Q7ML o] wAellA
7k NOo|A I=olzl A-galze] taii= o o]
2} SpB7} FoialA] ¢kt
o F-Hl= 3} tA|(shared band allocation stage):
o] wAlelM= 2+ NO2| Au]~ Zei A7k
(long-term) 4155917} e =o] Fpillert s
o} A2 7 NO7L A-gaieo]ele] Zdagk &
T e t]9Z(required bandwidth)o] *te] o
HE(By+ B)HTE A} 3EE 749l SpMe] 2

O3} e ~HEZ FF v EZ(spectrum sharing

62

metric: SSM)S E3)|4] A~#lE=S v)slA =)

R(.Zak,j%]
B =B 1
I 3) 1)
[
4714 B= NOo FRE= i Fely, p= A
717Fset e FFo] 52| HlE(agreed ratio)
+ 243k Fefvlgelc) mslh (xijg} R,= Eacagy)
WA MESZ 97K Vo)olAe] A Anlx 2
o] A Bl gpelE], 8 W Fel
A1 (DellA Zakjﬁkj% NOSl 7VeA] ~HER] 9

J
TeKweighted spectrum demand)®] ¥olz, ZE

NOe| sal=d @79 e NRYaR, 2 et
K3 J

W 5 glek A A B 7 001, NOE A
Al ezl s spBlAl el Ee 97
Dosl 98e omlgi) wa Bk g b wE R
A AgEe] BE Al ezl dald BA

AFR} 2 Aop, = Y], 8¢ < B+ B, SpM
< ZF NO7}F &78h= tid 3 wg &3 5= ik
e At Fo] H-E313 o= NOI4%= BN_
request MIAAI7} $1-& 73S Auction_mode”} 87
4] WS 7P el SpME zH NOEIAl A1 (1)ell
A ArEl SSME 272 ~dERS i) o)
Al 7 NO+= IAIEA] sSMell 9]slA &=l oy
Zxch 22 g Fo] 8742 u, BN_request ™A
A& SpMT} SpBellAl Agste] a7 = ek &
A et g, Al Fe] ¥E3lal Hox st
2] BN_request #AA|7} $41%91-& 7 -$-lli= SpB
£ o1& SpMEelAl BN_request MA]#]9] &5
d#Frl A Solls SpMES ol ElAl E E(etiquette
mode) 2 A} FAFS Al2bskw, oW SpM2 TthE
SpMellA| Aui=e] oJA] FE-S AME3EE e
& 4 olek olzlgh Aol sz NOA A1A
Q1 o] BAfo] Folal 4= glrk kel oA R
=7t AE (S, dEA e st gle
SpM & AHolx= shte] spMe] AufWl=E 83}
= SpMellAle] efeE SEEbA] o), el

www.dbpia.co.kr



- Yes
pdate Period o
alpha’s?
Update alpha’s
No (long-term priority)
No
By tB, < Required BW?

Allocate Spectrum 1o NOs

Calculate Sharing Metric &
Indicate possible BW sharing
(Bs*Ba)

Huction_mode Requested 7

Competing mode for
remaining BW ( <Ba)

Allocate Spectrum to NOs (Bg)

Allocate
Spectrum to NOs

Allocate Auction
Spectrum 10 NOs

Go to start

T2 4. Alskd dwe]Ee] SpBellre] 2dER g s

Allocate Auction Spectrum
(etiquette) to NOs

R F Hlg AR S(competition mode)Z H}
Hrk o] REdAE oEH R4 o]Fozl HAF
o H FtdrHEH S| Fulol| o ZE|A|

< ¥ 40 Hirh
V. 85E4

4.1 Mu|A Seljla MY
AQrEl & ~HER gt odae|ES ZF NO
A ~FERS ddsl=dl glel 7t No9| E
Tl aEd ¥k oz}, NoOzRel FA
(fairness) @} AR~ o] AAEH7IA] 283t
of "kedgk == slrk A (DelA o5 F3l ARl
Fefro] AEHE SSM A (D] AAS E3)
STNAE ddoll A NOZ| FHAE 2
B $ 9lck £ A Ar|Fel 3 S
HAAS Hikedst Algk E
aE]Ee] Aes =
oA aFAF Aula FEfe] A S
oA Mt ad 2@ ()l AXF F 7
Ede sf"lelA NOL1elAe] Ml S92 1(8))
o AT ()= ARl FE2 2(5,)0 $AE
Ny Bt &4zt 7Pkl & 24915
2] AMu|2r) dely An|2~ Hejrch w97t
=rhar 7

ol2igl 7oA E =RolMe AlgdE T ~

HEZ LTE|ZHDSA w priority)S 7]E2] wH

o8 ¥4 ~#ER] WA(DSA wo priority)Z} H]nL
A3k FSAE Fd3 2] HH%e] 7 Noel
A FFE Agelx, $AEE weERA o
DSAE 7+ NO2| dAFl ExfY R3lE sl
sRog ~dAERS ksl WAook =
A Algkshe $410¢1E 283 DSAWARE A (1)
©] SSMS ulelow 7 404 AAF A4 &

Z8(satisfaction ratio: SR)S A5H7} A= At
S3hv}

allocated BW
Sh= requestedBW @

4.2 ds=4 &

=

i

e
EEIPECTRE

2

4.2.1 Molx E24g @

Ak darelEe] AswAel odel 13 59 6
il 7HEE Amle 2R Aesle A
o =1, a,=0 E q, =124 An]x ZFYx 19]
Aoz Aple Zehs 2uek sk 7
st 13 5= AEE offered load(F, A
A Al Fs 87 wel R B ool
sk, FHof 7REd S 1o]2har 7HAghe] st
el FHef 7R FRct U dgFe] a7
A& Aol Ae] A Feled Aula v
2] A3E Hlrh

a8 5elAE 19 2(a)ellA Bl EdE A"
Case-19] 73-H(Au|2 Z#ll2~ 5,3 5,0
=aim sfElel Aol dhaha) Apls 9EEe 7
e gt wlaste] AkE dare|Ee] A4S M

2
>
£
4,

www.dbpia.co.kr



—o—FSA_S11
—O—F8A_S12

\ \\:i\ﬂ ——FsA_S21
S
3

-=x=-DSA wo priority_§11

NN --¥--DSA wo priority_S$12

Y : --6--DSA wo priority_S21
T - £y
E \ N Y || ——DsAwpriority st
o bl X
& 02 *—'\D\D“&‘ — - -DSA wpriority_S12

—1 - DSA wpriority_S21

Lislaction Ratio (SK)
o =
i o
A
- ;7

1 12 14 1.6 18 2
Nomnalized Offered Load

T2 5. Hd 7R Ee] 1013, o =1, oy, =0, oy =1,

P =P =1, B8 A Case 19 Z-felr] A3t
offered loadol| w2 7+ Ajn]~H wE=E-8<(SR).

—s—Fsa_si1
—5—FS4_S12

=
e

—&— FSA_S21

=
=Y

3+~ DSA wo priority_S$11

—-#-- DSA wo priority_S12

=
.

~©-- DSA wo priority_S21

Salislaction Ratio (SR}

=
i

—+ - DSA wpriority_S11

—— - DSA w priority_S12

—3 - DSA w priority_S21

1 12 14 16 18 2
Normmalized Offered Load

T2 6. H) 7T Ee] 1013,y =1, oy, =0, ay, =1,
P =P =1, EHF A& Case 109 75olx AHafsid
offered loadol] w2 7} Au]2~ WE$(SR)

£ MEEE U Folt A%E 9ee & 5 3l
ohARSRE RS Al Fs 19 39 T
NO| thshAl ESARAsh 344917k 9l DSAR

u}

Aol Bl3l] el $EE & 5 ok AR
Au|zs Felle 29 Aol dsix= 7] HlE
of sl g Mg A4S = o, FoiA
A7 Fe FAIR offered load”} Z71EHEE
SRe| #A3] 7Aages & 4 vk ol A=
Al ZEl2 18] 79l slix] AlgkEl wAe]
STFNGZ tallx] A7 Foka] WA g
Hol H& Aula NEES AFRIRR AR
Al FEle 29] wEEgo] ZhAghs ofn|gitl
oleli= w2 19 62 A(S,H 8,0l A
el Edy e Case-ll19] 7A-Pellrdes 27 59
T Aadw Adeidel 2t RSk
dxF oz Edy dgle] sAtatkE|o|A]
AE ~HEHAK] 97 djgdZFe] FAol| FUI8)
o] A4S Wle] AL r 7 5 gl= A
v~ AR50 A5 ste] ™l SellMur) FES

o= ¥bH) Case IIel| s
SR L L Bt ey |
o thaliA] AltE daeES F 7] B ei|
Bl et A5 AlEdith 53] NOZtel| o
el ol ARls] A9 mae] A eE

o7k & Aol A Ao Agow sl 4
ok Aol ek & & ek

4.2.2 HER0l 2 MsHE 24

a5 73 8ellA = A FhelrlE] o] WSt
w2 Case-19] EzfY H®lel izt AJ5edske] 27}
Z 2ot ¥ 794 E AT o =09,
o, =01 2 oy =12 AAs}] NO1ol| 3} An]
2 FHE 2 (59 FAEH AT 5 olv
Syell s Zhzt oull, 100 =HAl A= ek 4t
gt wle} Zeo] Agkel daE]H] AHEHARE 5,0l
3k AR w37 RAEA] e & 5
itk oA 19 59} 17 6ddAE A F
< Balrh v 5, 3 5, ol W7k A RS
offered load®] #7}ol|= oJA3] =2 7k A3

QEI]

o = 4% He) A del%e 23 o

r
o o
oot

0.8 oo :
’\E\ ----- o
0.6

—-—®--D5Aw priority_S11

—8— D54 w priority_S12

0.4

\E\—x- =DSAw priority_821
0.2
\5\“

0.8 1 1.2 1.4 1.6
Nommalized Offered Load

Satislaction Ratio (SK)

gzl 7. FHd 7eYEe] 10]a, a; =09, a;, =01,
ay =1, =R =1, E&F Y Case 19 AFelx 4
TF3}E offered loadol] whE 7+ Aju]AM BEEE(SR).

www.dbpia.co.kr



——&--D5Aw priority_511

Satislaction Ratio (8K)

0.2 —a— DSAw priority_$12 [
—¢- = DSAw priority_521
o]
0.8 1 1.2 1.4 1.6

Normalized Offered Load

a2l 8. FHdl 7HHdZe] 10]3, o =0.7, o, =0.3,
o, =1, =P, =1, E = Case 1¢] AFolA A
T3} offered loadell w2 7} Au]aH wFES-E(SR).

STsielEle Aljkelr darE]Ee 24A17kE<t
Hog Eo xu|A WESS AlFE)

a9 8lM= ad 73 fAReE AdE 2E ¢

ik 5,9 $41E9] 1A o, S 01004 0328

s A AR S, gk A

vl w2 AR AEIAL 5,0 Helix=

o,

ki

WEgo] Zasiile) oo} e ARE FHes
wefal 2w, $Adgle] 1A wel A7k A

o

vl Fellzel gk Auja WSl ARl <)

= AL & 4 ok 23AW AA Nod
gk FEQl S AR & 5 Qi) S
1A Alz~dlel] H8317] = AAA] E
o] W3} AT A, Avls Flle] ApEst

A¥els daE]ES 7] NO7L &gk Al2H]
oA ~HERS FHoR FgsPHs] NOZH
FAAT Al S92 -] A9 E B
Aslr) 917k 718 =zl aE Akl qlck
a7 9olx= AEFE offered load”} 0.814]
L67FA] Wslsle gl dtiald ~HEd] 3R %
A Fepele] pel wpE zZh AR S AR
HEge] AAE wolck ¥ 994 dEirlE
T3 22 3P+ R =2)3%1, AE WEAFh
Al 38 5 slze] s, e & 4
8] Wz} gls wbd, Muls 5,9 <dEk
vl g, o Bl Aws] ok a3 5elA 5,
5,2 7R A g 7R 459
7} AR AL aEdE 2w, 23 99 A=
St S0l TEEAe] AelellA At vhErha

¥ 4 gk

Y

¢

0.8

06 ———— == -
-+ DSAwW priority_S11

0.4 —8— DSAw priority_512 |——
—- =DSAW priority_S21

Salislaction Ratio (SR)

0.2

N — 1

0.6 0.7 0.8 0.9 1

Spectrum Sharing Control Parameter, P1
a2l 9. A3kl offered load”} 1.2, oy, =0.9, oy, =0.1,

ay =1, E2 N8 Case 19] 9ol Aol =R
% 24 sfeiele) Pol whE 7k Aulad PEHSR).

I e AR AIAE S1E SR 2
Hel I daejFen v UEYZ Az
ARl Zeljzel i TS A} SAlel AL
Sl ZEH 2 ERS IR 5 glrk

[e3

(1] M. Beach, D. Bourse, R. Navarro, M. Dillinger,
T. Farnham, T.Wiebke, “Reconfigurable Terminals
Beyond 3G and Supporting Network
SystemAspects”, Wireless World Research
Forum (WWRF), SDR WG, Stockholm,
Sweden, 17-18 September 2001.

(2] OverDrive project, http://www.ist-drive.org

(3] P. Leaves et. al., “Performance Evaluation of
Dynamic Spectrum Allocation in Multi-Radio
Environments”, IST Mobile Communications
Summit, Barcelona, Spain, September 2002.

(4] L.Vignali, F.Malavasi, D.Grandblaise, D.Lacroix-
Penther, J-P. Javaudin, “Asymmetric UMTS
for Spectrum Efficient Asymmetric Sercices

65

www.dbpia.co.kr



g2 2181 3] =] °08-01 Vol. 33 No. 1

Delivery”, MWCN2003, Singapore, October 2003.
(5) KTF TR, “cdma-2000 1X, The Statistics of
Traffic Patterns”, 2005.

2l & (Hoon Kim) 314

19981 24 sh=slr|ed A
719w £

19991 84 k=AW EAIT sk
I AAL

2004 8 A HFAI T
FE- kAL

200411 99~2005%1 1049 A
Ted

20054 129~2007\ 84 A RHFAIH

&2 Stanford University, STAR Lab., 37

<Al ol A o] -84l Ak e

X

0| 21 2 (Yeonwoo Lee) 21139
il 19949 24 we{istw AR
33k A AL
20001129 v ojskw zx}sh
I} 2Rt
- 20009 34~9 wedislal BK21
WAL oAp-d

20004 10%4~200312%4 3=
Edinburgh t&}xl Research Fellow

2004 149~20051 89 AMAE37 e, 4G

2005 9Y~3lA) FSE St AR A wE
Ay, g

<¥ZA]3Hol> o] %A, Cognitive Radio, Mobile Multihop
Relay, 4G ©]5%4%], Wireless Sensor Network,
RRM

66

F 2 2| (Yang-Ick Joo) A3
20001 29 wedigm Axly-
&3} AL
= =L 20049 29 el AR
= st} upat
- 2004 34~ AL B4
A4

<ol 74154, PHY & MAC,
Bluetooth, Wireless PAN, i8] B2~ W E$]7)

i}

£ Al 5 (Sangboh Yun) 234
g Al SRSt A32d A7 S (sAle & A 2~F]

=

www.dbpia.co.kr



	다중 서비스 클래스를 제공하는 네트워크 운영자를 위한 우선순위 기반의 동적 스펙트럼 할당 알고리즘
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 제안된 시스템 모델 및 스펙트럼 엔티티
	Ⅲ. 우선순위 기반 동적 스펙트럼 할당 알고리즘
	Ⅳ. 성능분석
	Ⅴ. 결론
	참고문헌


