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Personalized Wireless Communication

* For Regulators
Maximization of spectrum utilization
« For Service Providers
New markets for secondary wireless service
» For Manufacturers
Demand for new wireless devices
» For Users
Additional capacity

interference-avoidin
Maximize the specm
- Quality of service

Cognitive Radio

» Spectrum Sensing

* Adaptive Modulation/Channe! Coding
+ Adaptive Protocol

» Spectrum Management

» Platform technologies
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2-2-4 Cognitive Radio Hierarchical Structure

(29 4104 AF7AA AFS A 08 vhgo
2 CRY AZ 725 HAZT ok

2-3 |EEE 80222

olfl AME XF7A =P CRY AU
o2 wgos A4 AT Y IEEE 30222 E
Fo dis) oAl @ zas) BaA gk

IEEE 80222 252 #FF TV F345 9 o &
st Abg Ao Al ADSL F¢] 4 el Mu|AE

22

Cognitive Radio

' Spectrum Access Priorities

Hvoﬁzmat wmm .

!

N -
'@masmﬁm

Cogritive Radio behaviar

CoordinadenEntity Coordinaon Entity
centrafized dstributed centrajized distributed

[33 4] Cognitive Radio hierarchical structure

AgstaAt whE BEo[t((T™ 5] ER).

WRAN A2 7)EH 02 TV AHER Al 7
g FA Yolok 81 Z vertical sharing S 7]¥to 2
F3¢ ZH-E 3, topology= master/slave 2o}
o, 2 WRAN#ZY] 28 71%0] A QLFofof stk
wEhr] §A) =93k Vertical sharing - Cooperative -
Centralized®] CR AJU2] 2o #4Ht)h A WRAN
olftE o Zrth

» Dynamic Spectrum Access(DSA): 13} A}2x}ol]
7 2L A %71 98 24 AHg A7} DIV A5
7% -116 dBm7kA 9| A S E ZHZEsloF doh Al
o] A gtE it

» Dynamic Spectrum Sharing(DSS): IEEE 802.22
T 713 22 WRAN Atolo] o] o]Foja{of gk
#Al WRANE vy Fd95 TH

Two stage sensing 2 ©] &3 #&

fr A& beacon pro-

&
B & =
PE— =
. N ks - \\\
Z sy \& 4N \“4\ ooy % {b&
LR - - ) By -y

(I8 5] IEEE 802.22 deployment A]1}2] &



BEERIRBEE 178 $35 20065F 78

tocol )83t s A3IAL sk W20l AT

+ Dynamic Spectrum Multi-channel Operation(DSM):
WRAN AMg-21o) 7] ADSLE9) QEY MHAE F
F3) Fo}o} &t} WA dynamic channel bonding 7]
£& o]435t9 QoS RAsE o] AGHUT

IEEE 802.22% 20043 119 A wgg Ao
2008 197b4) BES gEsEE Algsted @A)
Qg S sivh

mz g

CR 71&2 o4 BF 4L 48 5 e
712 F& wojgith 1Y Joseph Mitolao) 23]
g 270" o]FE CRel| & 22 A7t A=
o S ekl 43D gela A7) 2o
2|2 942 Aejo|th matx B X (R 7=
Fo F§ 71€9 SHUR e oy 248 4?‘
A CR 7]go] AGA SEE F ASAd el =
Atk dAl FEH gl dze A T3
o AA o) EAAF vertical sharing HF4Jo] 713 WA
Agd 4 9= AU edT AZEAD, 2340
2 CRE oAl ofTHLY 222 9% 878 QA
7, Bate A 4= 9l autonomous £410] 7}
T8 eI wAEojop & Aot

o2 CR 71&0| &8 A7t ¢l A4, [EEE
802.22+ #Al CR 710l AEHI Ue AWA £
F3 Joz wj s Fag v E 72 Yok 19
U fElvele 50 A9ds gy Aok AFH 2
7+3=017] internet 12}t Z <18 WRANS AF A
< WA g deoltt. 1HERE vt §7d
—1 % CR 7] ¢] application ¥zo] Alg3lch 18

ol mE Y JEES MEstd FT428
Fos AME EEE YT 5 U= WA 2o}
of stAh

ool (R 7|&2 F3g A, AHlA YA,

Tx

AAEANA o= F& 7ol gE Ay
| 3etertel mekd 1 AF 77 2 e
CRY A A7 & A A viAE
75‘ AAQ SWoE IA T e
g7 CR 71&E 28] feiMe &
=¥ @ 7h 2% Aol &
& AL CR A 299 58 AdEl 2
Z 7 e Y4 Jlesol o F 2

ofof BTk el

2,

oH
[«:0
e

o
£ 5

od 1o (g m

.BL

o

s o i

il

o3
b

[o30)

o rlo

o 2 St
L
rgl ofy 52

i
ux

RO < ST A SO (-
.
Rt
>

=
oy
i
oy
3
i3
0
-
L

rir

X =
21z

g

[1] 7134, "Cogpitive Radio 71& 2 &8, 3t=A
A u}8+3) <) AApa}brig, 17(2), pp. 3-8, 2006 4
4.

[2] Federal Communications Commission, "Spectrum
policy task force report”, ET Docket, no. 02-135,
Nov. 2002.

(3] Federal Communications Commission, "Unlicensed
operation in the TV broadcast bands", ET Docket,
no. 04-186, 2004.

(4] K. Hooli et al., IST-2003-507581 WINNER, "D6.3
WINNER spectrum aspects: Assessment report",
IST WINNER, Dec. 2005, http:/www.ist-winner.org

[5] J. Mitola et al., "Cognitive Radio: An integrated
agent architecture for software defined radio", Doc-
tor of Technology, Royal Inst. Technol (KTH), Stock-
holm, Sweden, 2000.

[6] S. Haykin, "Cognitive radio: Brain-empowered
wireless communications", IEEE Journal on Selec-
ted Areas in Communications, vol. 23, no. 2, pp.
201-220, Feb. 2005.

[7] J. P. Kermoal et al., "Spectrum sharing for WIN-
NER radio access networks", CROWNCOM 2006,
Mykonos Island, Greece, Jun. 2006.

23



E£X)---Cognitive Radio 7|&2] M % A5 W

[8] M. Nekovee, "Dynamic spectrum access with cog-
nitive radios: Future architectures and research
challenges", CROWNCOM 2006, Mykonos Island,
Greece, Jun. 2006.

[9] R. Etkin, A. Parekh, and D. Tse, "Spectrum sharing
for unlicensed bands", 2005 I* IEEE International
Symposium on New Frontiers in Dynamic Spec-
trum Access Networks(DySPAN 2005), pp. 251-
258, Nov. 2005.

[10] S. M. Mishra, A. Sahai, and R. W. Brodersen,
"Cooperative sensing among cognitive radio”, 2006
IEEE International Conference on Communications
(ICC 2006), Jun. 2006.

[11] T. A. Weiss, F. K. Jondral, "Spectrum pooling: An
innovative strategy for the enhancement of spec-
trum efficiency”, IEEE Comm. Mag., vol. 42, pp.

24

S$8-S14, Mar. 2004.

[12] D. Cabric et al., "A cognitive radio approach for
usage of virtual unlicensed spectrum”, 14" IST
Mobile Wireless Communications Summit 2005,
Dresden, Germany, Jun. 2005.

[13] J. Zhao et al, "Distributed coordination in dy-
namic spectrum allocation networks", 2005 I
IEEE International Symposium on New Frontiers in
Dynamic Spectrum Access Networks(DySPAN 2005),
pp. 259-268, Nov. 2005.

[14] M. E. Sahin, H. Arslan, "System design for cog-
nitive radio communications", CROWNCOM 2006,
Mykonos Island, Greece, Jun. 2006.

[15] N. Devroye, P. Mitran, and V. Tarokh, "Cognitive
decomposition of wireless networks", CROWN-
COM 2006, Mykonos Island, Greece, Jun. 2006.



BEBRKBES H178 $BIR 20065 7R

= IRATY =
TR

Cognitive Radio,

2004 24 FRUER FATHA (3
A

20059 89: F=HRFAWSL FIF
(T4

200513 9U~HA: FFPEFANIL
FER HA A

[F HUZO0H 44 o558 A2,

B AsAe

1980d: =PI L AR & (T
AT

1988\3: F3srlad A7) 2 Ay
St (34

L 19939 9FFsrleq 47 2 AT

T4 974
1983 39 ~3A:
[ &A #Ol Azt e, CDMA Az

shah (FHepAp
19799 129~19834 39 Zwhsised

FFAAFNETY Apr|ledrIE%

197011 29 Mgista A7 (3
st

1977'4 2¢: Oregon State Univ,, E.E.
Dept. (Z8H4A))

198214 24¢: Oregon State Univ,, E.E.
Dept. (244}

198349 ~2000'd: AAFHATH T

AugAntE T 25
o]% ZAl A]2H], SDR, Cognitive Radio

25



