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Analysis of Cognitive Radio Architecture

ZHOU Liang-chen
(Southwest China Institute of Electronic Technology,Chengdu 610036, China)

Abstract: Three kinds of cognitive radio(CR) networks with infrastructure, Ad Hoc and Mesh ar-
chitecture are firstly given, followed by the description of the characteristic of their nodes and
links. Secondly the composition of CR terminal is analysed with emphasis on cognitive engine
(CE). The CE includes several modules of environment sensor, solution and optimization maker,
knowledge base, knowledge evolver and interface. The functions and definitions of the modules
and the cognitive cycle are subsequently discussed. Finally, the key techniques of spectrum sens-
ing, spectrum allocation and power control are presented.
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Fig. 1 The architecture of cognitive radio networks
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Fig. 2 The architecture of cognitive radio terminal
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Fig. 3 Cognitive cycle

SMIE A e AR B IR L IS AT A B B S 4%
AN H. HMIEP AR BT, 4 BOBO R AE T
fif TERFPE P 2R S B AR R B IR E
AR B PR . [ B, S0 26 i A P9 47 30 45t Y
J7E P A AR 4 ISP B T

VA0 R UL R N TR i L A B A T 58 SR
5 AT AT RS AT R U

.« 4 .

M Ao S U5 A B AT FOR . DA T B R A A O
TR AR L AT A2

4 INAMELBXRERA

TA 1 TG 4 W v O BB R A0 455 ) 25 8 L B R AR
il A 53 B A O 5 A T A T B aE Y A A
iy LA Je 7] H L B A A OO A R B 4y
T 55 Dy 84 1 HEAT A
4.1 SR RAN

WA TE R H I A 5 A S T A — A
J2 TR W3 AE A AR AR AT o5 I 0 A R
I BEIE Y 15 18 5 P R AT AR 58 A2 2
Xof % 4R 4 I T 1 AT IR AT S B R A AT IR
AV ST AR AL RE AL, BB AR RS R B
INHENZ AR A7 f B 138 (5 4 =0, NI AT 5 5
AR S PN H R B U B I DA R . R A D
TN BE B D\ SR AT 1) 7 1 5 Ak 3 Y R A i L
e AR P AN R T N EREA R o VT S PO R EBiE]
(I T SRR T SRR

HAEr, 28t ss b T25 — 2 1. HE A By A I
TFBeAT VT BE U8 Uk | S A I 0 PR RRAE A DU 45 . {H
T2 ARG VE I 5L I, AR 2% ey AN Y R A
PEREIE A e . A E RN T2 REMEZ 7 A
VERT DU AR 0058 2o 25 (8] 4 4, B8 o 00 3 JR
fE.
4.2 LA

N T L B M AETE E P RS 5 &R
i, EMPRGEAE LU BN TAE, 2 H — & i
[ =% 2 () 2 B2 00 B B B B3 45 0 AR R B
AT A 23 o8, (B R R PR O B B A L e
BOANA RGNS LR Z B X 2 P T, 5
Ab NI IO LR L 2R 458 1Y A 43 TC i 22 57 BIAR 22 UK
PR B AP USCR BRI . i DL, DA 00 JC 6 H 19 00 3%
T AARJ5T 12 32 R A A0 3% 43 T 1) 2L, B 78 TA 0
A AR B = P 5 S s B AR ST,
iy o WP 6 DA 0 T P AT DA A D) 4% - 4 i A 3K 260
0 P LA 43 B

FE L SCRT IR AR L N AT TE e L Bl 8 001 43 Tid
FE UL e RAHE R 2R B Ax, [\ 2% T
B/MEFTE AR A P, Mitola $2 1AM TG
J& S AESCERL16 1rb 45 th 1 bk i 09 T 2 AL A B LI A
GRHESE, F L ALHE F 1P 5N A P 2 1) 28 5 i fH



Jal B L AR TG L M R 54 S AT K5 256 1)

FHBIGE BRI 225 3 T PO BT i A A b A2 B 38
WG A e WA . F R B 23 C O U B4
FER R T 2R B e i DL e 3B o 5
S5, B RIS R SRR A T o S AR (L B TR
BT R AT B . FIEHAR ZHE 5 LLEE 6
HOE 8 THFE TR IO i 1 2l 28 00385 4 e,
WNITE LR B 0 3 43 T T vk W] oy S AR R XU 5 0 A
XL WA AT LG A I A AR
FA 7 20 ) 45 2 55 5C i A1k A9 R TR E

— JBE A A T 73 BE A ik AR R BN T P 2 R
PRI ) HEA AT RN D0 . (RSB b TR AR
PRI 0 B 2 BR A | % i 0 A 1 2 iy L 4G I 5
T2 R A I HE AR 225 i) MAC JZ 903 0 I SRk 1
PEfE. BT L, B AT A BF 5T 40 4 R ke I 1 g
MAC JZ B4 A SR WS HE 5 7% T3t 2 A 0 T 46
FL 2R G0 S BN AL 255 T
4.3 IhE{EH

NG IR IE T 22 P D) 54 ol R i Ak T
IR AT TS B Be . A AT £k A T A 4 4 B4 H B g2 < A
AN T B P A B AR AR Y
F5 R . T3 A AF T R I Ty AR ) Y ] R 6
JL o DAIE P DA TG 2 F =S PR AT S B I AR ) K
FI L DRI TG 25 HL Sy 256 4 o 3k 0 o B LA IR
SORIE . BZ N A R R — A2 A br
AL R

BAT DR i s E By e i g s S5 R
K FEPIE, MR RLZ LR E e,
I ALZUR0 255 v i) Dy R 2 ol Oy Pk L mT A 45 X
Ferh a0, i T BS AR W N 40 0 AR 23 T2 55 5 T S
SN T DU Sy 54 i A X 28 5y 38 ] 5500 23 ] L 4%
AR AT S B IR

5 & &

NI L L B B AP B BRI 3l 285 3t X 25 PR At
TR DR A T2 v 8O 3 Y e T S AR AR A
W B B S F AR B T M 45 5 1 . ARG
LR MBS N RE SN P 25 T RA
X Ad Hoe X5 Mesh 30 3 F 4y, 5 & HA
BRI ZRE . Hod, R R G AE AR AU
B A AR, e85k b B T IR Ah A
MICL R G 5 G 8 X7 T e BA ARG
B ONGEE LLRO SMEA A L AT AR 8 A1 AR ER

B LI ) A8 Ak HE AT A5 O SRR HE R A o)
REH A8 WAL P i . R TR 2 1) 5C B R 458
W45 2 4 1 L MAC JZ B D5 3 45 i -5 05035 0 IS LA
L2y R A A AN A A T A A

S % k-

[1] Mitola III J. Cognitive radio for flexible mobile multi-
media communications [ C ]//Proceedings of the 6th
IEEE International Workshop on Mobile Multimedia
Communication. San Diego, CA:IEEE,1999. 3—10.

[2] Hoven N K. On the feasibility of cognitive radio,
Master of Science[ D]. Berkeley: University of Califor-
nia,2005.

[3] FCC Et Docket no. 03—322, Notice of proposed rule
making and order[ S].

[4] Haykin S. Cognitive radio: brain-empowered wireless
communications| ] |. IEEE Journal on selected Areas in
Communications,2005,23(2) : 201 —220.

[5] Brodersen R W,Wolisz A, Cabric D, et al. CORVUS:
a cognitive radio approach for usage of virtual unli-
censed spectrum[ Z]. UC Berkeley: Berkeley Wireless
Research Center,2004.

[6] Cabric D, Mishra S M, Broderson R W. Implementa-
tion issuses in spectrum sensing for cognitive radio
[C1//Proceedings of the 38th Asilomar Conference on
Signals, Systems, and Computers. USA: [s. n. |,
2004 .772—776.

[7] Ackland B,et al. NeTS— ProWIN: high performance
cognitive radio platform with integrated physical and
network layer capabilities[ Z]. Technical Report,2004.,

[8] Menguc,Jondral F. Extracting the channel allocation
information in a spectrum pooling system using a pre-
filter delay and multiply nonlinearity[ C]//Proceedings
of the 2003 IEEE Workshop on Statistical Signal Pro-
cessing. St. Louis, USA.IEEE,2003:46 —49.

(9] SRR, Rk, B ER, . NI X HB AR I
S FH 9 F T BRAR [T . HL {5 2%, 2006, 22(8) - 50— 55.
GUO Cai—li,ZHANG Tian—kui, ZENG Zhi— min, et
al. Investigation on key techniques and applications of
cognitive radio[ J]. Telecommunication Science, 2006,
22(8) :50—55. (in Chinese)

[10] Chen K—C, Peng Y—]J.et al. Cognitive Radio net-
work architecture: part I— General structure[ C]J//
Proceedings of the second international conference on
ubiqutious information management and communica-
tion. Korea:[s. n. ],2008:114—119.

[11] Bin Le, Francisco A. G. Rodriguez, et al. A public

. 5 .



www. teleonline. cn

AL R A 2010 4F

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

safety Cognitive Radio node[ C]//Proceedings of the
SDR’07 Technical conference and product exposition.
Denver,CO:[s. n. ],2007.

Cabric D, Mishra S M, Brodersen R W, Implementa-
tion issues in spectrum sensing for cognitive radios
[C]//Proceedings of the 38th Asilomar Conference
on Signals, Systems and Computers. USA: [s. n. |,
2004 .772—1776.

Ghasemi A, Sousa E S. Collaborative spectrum sens-
ing for opportunistic access in fading environments
[C]//Proceedings of 1st IEEE Sympium New Fron-
tiers in Dynamic Spectrum Access Networks. Balti-
more, USAIEEE, 2005:131—136.

Pandharipande A, Jean — Paul M G Linnartz. Per-
formance analysis of primary user detection in a mul-
tiple antenna cognitive radio [ CJ//Proceedings of
IEEE international conference on communications
(ICC'07). [S. 1. J:IEEE, 2007 :6482—6486.

Dobre O A, Abdi A, Bar— Ness Y. Selection combi-
ning for modulation recognition in fading channels
[C]//Proceedings of IEEE Military Communications
Conference (MILCOM'05). [S. 1.]:. IEEE, 2005
2499—2505.

Mitola J. Cognitive radio for flexible mobile multime-
dia communications[ J]. Mobile Networks and Appli-
cations,2001,6(5) :435—441.

Nie, C Comaniciu. Adaptive channel allocation spec-
trum etiquette for cognitive radio networks[ J]. Mo-
bile Networks and Applications, 2006, 11(6):779 —
797.

Wang Wei, Liu Xin. List-coloring based channel allo-
cation for open-spectrum wireless networks [ C]//
Proceedings of IEEE Fall VTC 2005. [S. 1. ]: IEEE,
2005:690—694.

Brik V., Rozner E, Banarjee S, et al. DSAP: a proto-
col for coordinated spectrum access[ CJ//Proceedings
of IEEE DySPAN. [S. 1. ]J.IEEE,2005:611—614.
Cao L., Zheng H. Distributed spectrum allocation via

local bargaining [ C]//Proceedings of the 2nd IEEE

International Conference on Sensor, Ad Hoc commu-
nication and Networks. [ S. 1. ]: IEEE, 2005: 475 —
486.

[21] Cao L,ZHENG Hai-tao. Distributed Rule-Regulated
spectrum sharing[ J]. IEEE Journal on selected areas
in communications, 2008,26(1):130—145.

[22] Wang W, Cui Y L, Peng T, et al. Noncooperative
Power Control Game with Exponential Pricing for
Cognitive Radio Network[ C]//Proceedings of IEEE
65th Vehicular Technology Conference Spring. Dub-
lin, Ireland: IEEE, 2007 :3125—3129.

[23] Qian L J,Li X F, Attia J, et al. Power Control for
Cognitive Radio Ad Hoc Networks[ C]//Proceedings
of 15th IEEE Workshop on Local and Metropolitan
Area Networks. [S. 1. ]J:IEEE,2007.7—12.

[24] Hoang A T, Liang Y C. A Two-Phase Channel and
Power Allocation Scheme for Cognitive Radio Net-
works[ CJ//Proceedings of IEEE 17th International
Sympium on Personal, Indoor and Mobile Radio Com-
munications. [ S. . ]:IEEE,2006:1—5.

[25] Zhang L, Liang Y C,Xin Y. Joint Admission Control
and Power Allocation for Cognitive Radio Networks
[C]// Proceedings of IEEE International Conference
on Acoustics, Speech and Signal Processing. [S. 1. ]:
1IEEE,2007:673—676.

EZ & .

BARE975—), 5 WA, 2007 4 F Ha T BHL
R T LR REESFERRE T L0, oA L
PRI, 558 (5 RGE R TAE .

ZHOU Liang— chen(male) was born in Nanbu, Sichuan
Province,in 1975. He received the Ph. D. degree in commu-
nication and information system from the Electronics Engi-
neering Institute of the University of Electronic Science and
Technology of China,in 2007. He is now an engineer. He is
currently engaged in the development of communication sys-
tems.

Email:lc. z@163. com



