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ABSTRACT

Recently IEEE 802.22 WG has considered Cognitive Radio (CR) technology to overcome shortage of commu-
nication channels. For using CR technology, accurate and rapid sensing method selection is extremely important.
According to the channel sensing method, it is of the utmost importance because it can affect the incumbent
system protection. So, optimum selection of channel sensing method is very important. IEEE 802.22 gives the
solution, name of fine sensing, but the solution can not adapt to various networks. So in this paper we propose
Policy-based Channel Sensing Architecture and Algorithms for Cognitive Radio Networks. The proposed channel
sensing architecture and algorithms can reduce both primary system detection time and quiet time in our
simulation. Among the proposed sensing algorithm, channel division round robin sensing reduce average detection
time up to 70% compare to fine sensing method in IEEE 802.22.
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Algorithm 1. Channel Division Round Robin Sensing

WHILE no change of sensing method
IF no cluster
Make a cluster;
Count(BANDir);
Give the channel group to each BS;

IF BS’s channel == neighbor cluster’s BS’s channel

Exchange the channel group;
WHILE no POLICY INPUT
IF BANDfrcqucnt exist
Perform
Tt <= BANDfrequent group;

«— (BANDINIT - BANDﬁ»equem) group;

When QP assigned
IFTi<T<Ts
Sensing T group;
ELSE IF T, < T
Sensing both Ty and Ts group;
T« 0, Tr < 0, Ty « 0;
ELSE
When QP assigned
Sensing ALL CR channels;

Algorithm 2. Random Back-off Sensing

WHILE no change of sensing method
IF no cluster
Make a cluster;
Receive POLICY :: BOnumber , Threezing
IF BOcoum == 0
BOcount < random(0, BOnymber);
IF FreezeT == 0
Bocoum -
IF BOcount == 0
When QP assigned
Perform Sensing BANDir;
FreezeT « Theezing;
ELSE IF FreezeT != 0
FreezeT --;

Algorithm 3. Weighted Sensing

WHILE no change of sensing method
IF no cluster
Make a cluster;
IF no weight zone
Make zones to give weight;

Receive POLICY :: weight information[l, n]

SWITCH (W)
CASE 1
Sensing the weight 1 zone;
CASE 2
Sensing the weight 2 zone;

CASE n
Sensing the weight n zone;
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Algorithm 4. Incumbent System Location Sensing

WHILE no change of sensing method
IF no cluster
Make a cluster;
IF IS isn’t detected
Perform channel division round robin sensing;
ELSE IF IS detected
SEND Message [cooperative sensing];
Sensing GRID of expected direction;

i

Bt
Ho
rok

(1] FCC, Spectrum policy task force report, No.
02-155, November 2002.

(2] FCC, Notice of rule making and order, No.
03-322, December 2003.

(3] Joseph Mitola III, “Software radios : Survey,
critical evaluation and future directions”, IEEE
Aerospace and Electronic System Magazine, Vol.
8, Issue. 4, pp. 25-36, April 1993.

(4] Joseph Mitola III, “Cognitive Radio for Flexible
Mobile Multimedia Communications”, IEEE
International Workshop on Mobile Multimedia
Communications, pp. 3-10, November 1999.

(5] Joseph Mitola I, “Cognitive Radio : An
Integrated Agent Architecture for Software Defi
ned Radio”, 2004.

(6] IEEE P80222TWD0.2 “Draft Standard for
Wireless Regional Area Networks Part 22:
Cognitive Wireless RAN Medium Access Control
(MAC) and Physical Layer (PHY) specifications:
Policies and procedures for operation in the TV
Bands”, 2007

(7] 1A Stine, Spectrum management: the killer ap-
plication of ad hoc and mesh networking, in:
Proc. IEEE DySPAN 2005, November 2005, pp.
184 - 193.

(8) 1IF. Akyildiz, X. Wang, W. Wang, Wireless
mesh networks: a survey, Computer Networks
Journal 47 (4) (2005) 445 - 487.

(9] P. Kyasanur, X. Yang, NH Vaidya, Mesh net-
working protocols to exploit physical layer capa-
bilities, in: Proc. First IEEE Workshop on Wireless
Mesh Networks (WiMesh), September 2005.

(10) L. Berlemann, S. Mangold, B.H Walke,
Policy-based reasoning for spectrum sharing in
cognitive radio networks, in: Proc. IEEE
DySPAN 2005, November 2005, pp. 1 - 10.

(11) D. Maldonado, B. Lie, A. Hugine, T.W. Rondeau,
C.W. Bostian, Cognitive radio applications to dy-
namic spectrum allocation, in: Proc. IEEE
DySPAN 2005, November 2003, pp. 597 - 600.

(12] R Murty, Software-defined reconfigurability ra-
dios: smart, agile, cognitive, and interoperable,
Technology @Intel Magazine, July 2003.

L} = # (Do-Hyun Na) 3]
20061 24 <lstEtn FFE
F3a(FEAh

20084 294 olslfieh A ®EA]
ojghsd AA)

<3 ¥#o}> Cognitive Radio, -
e Yl(Wibro), F4 MAC
zRed

3]

20041 794 Beijing University
of Technology Z57E]-3-8}}
(B3

2008 29 Q13}eH ek A H g4
dhaksl At

<FA4lF-oF> Cognitive Radio, -
il Yi(Wibro), 41 MAC
EAAE

2008 3L~ lah sl A B EAIEFS] uka}

<3AlEok> Cognitive Radio, WLAN, -4 MAC %

2EZ
T A X (Sang-Jo Yoo) k)
19881 2 gfw HAME

AlIH-FEAh

19904 24 sH=Elr]Ed A
7| DAAF- &N FEAAD

20004 849 dl=Erledd A
APAkel (e

19904 3¥~2001 294 KT &1
TN

20011 34~ Qlebehehar A M gAl ) ghe] F-awg

<Aool 24 BAlY, 4 MAC 22 &3, QlE
1 QoS, Cross-layer 2 EF A7

549

www.dbpia.co.kr



	지능형 무선 인지 기술 기반 네트워크 환경에서 정책기반 채널 센싱 구조 및 알고리즘
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 채널 센싱 구조
	Ⅲ. 제안하는 센싱 방법과 알고리즘
	Ⅳ. 성능평가
	Ⅴ. 결론
	참고문헌


