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ABSTRACT

Cognitive radio (CR) technology based on geo-location database access approach and/or wideband spectrum
sensing approach is absolutely vital in order to recognize available frequency bands in white spaces (WSs), and
efficiently utilize shared spectrums. This paper presents a new structure for the TVWS database access protocol
implementation based on Internet Engineering Task Force (IETF) Protocol to Access WS database (PAWS). A
wideband compressive spectrum sensing (WCSS) scheme using a modulated wideband converter is also proposed
for the TVWS utilization. The developed database access protocol technology which is adopted in both the TV
band device (TVBD) and the TVWS database operates well in the TV frequency bands. The proposed WCSS
shows a stable performance in false alarm probability irrespective of noise variance estimation error as well as
provides signal detection probabilities greater than 95%. This paper also investigates Federal Communications
Commision (FCC) regulatory requirements of TVWS database as well as European Telecommunications Standards
Institute (ETSI) policy related to TVWS database. A standardized protocol to achieve interoperability among
multiple TVBDs and TVWS databases, which is currently prepared in the IETF, is discussed.
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Table 1. Fixed TVBD registration list

1) FCC identifier (ID) of the device

2) Manufacturer’s serial number of the device

3) Device’s geographic coordinates accurate to

+/-50 m

4 Device’s antenna height above ground level
(meters)

5) Name of the individual or business that owns
the device

6 Name of a contact person responsible for the

device’s operation

7) Address for the contact person

8) Email address for the contact person

9) Phone number for the contact person
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1) |Database discovery

2) |Initialization

3) |Device registration
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5) |Device validation
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[root@localhost TVBDRequestClient_old]# ./pawsmain 127.6.0.1 8080 2
[CONNECTED] 127.0.0.1 8080

POST /TvBDServlet HTTP/1.1

Accept: */*

Accept-Language : ko

Host: 127.0.0.1:8080

Connection: Keep-Alive

User-agent: Mozilla/4.0

Content-Type: text/xml

Content-Length: 476
Centent: {"method":"

de helght 116.000000, “heightTy
eviceOuner™ :{"ouner™ ( "fn":"ETRI","adr":"AA-si BB-dong","tel"
+"xx@xxx. com”, "org”: ""}}, " capab)l)ty +{"frequencyRanges”: [1}},"id": "6"

T2 8. 7R 84 wlAA] 4]
Fig. 8. Example of available spectrum request message

"result’g{=
ftype
"Versicon T r'
"timestamp": 2613 09-02 01:02:45",
"deviceDesc":{
"serialNumber”:"1",
"manufacturerID":"CRTeam",
"modelID":"Fixed 3~lom"

}

5
"spectrumSchedules™: [
{
"eventTime":{
ST":"2013-09-02 01:02:45",
ET":"2013-09-03 01:02:45"
}

"spectra”:[

"FR™:[ :

1 "SH":500.0,

| “EH":506.0, I

1 “maxPowerDBm":0.0, |
"CHID":19 1

T2 9. 7R &5 mlAIA] 4]
Fig. 9. Example of available spectrum response message

www.dbpia.co.kr



3% 10. TVBD g ARS8} QlEj#e]~
Fig. 10. TVBD graphical user interface (GUI)

o w]A]X]= TVBD UlHol] AAIE wlo] =2 Z 2A|A
7} 418 & 12 102] TVBD GUIE 53 7}&- )|
g ARs Agsl "ok AAl 743 TVBD ¥
TVWS dleJelso]~ 2E, TVBD GUI 5<% 283
AYPE F3l TVWS dlofefuo]~ A< ZR EFo]
HAF o 7 FaEle] Takeke- sholel 4= girk

52 J_H:Ho:i A%IE% ﬂ'é! Do|AlE Zof
wajel wske Agel] sl
1137 25 120 vehdsiel. 2oy 278 &
o] 6 MHz A % S1ele] 2749] Al 2]
dB, 10 dB =7]9) A5 Ak Al 3E 2
AZE A 2EE 93 AR B =R AekE
WAE ARtk Asslelr 24 S8 Apdel A
A3 AR B4 ol thste] A 3he 2ake] @ ol
G Ass mASRer 23 el 2% 28 A
0

oo AL AR EAke] Wstel me} Al 2gle)

Detection Probability

—&— Conventionsl Mathod

; : ; —E— Proposed Methad
2 1.5 E] 05 0 08 1 1.5 H
Noise Varisnce Estimation Emor [in dB

a3 11. 71E daeEs) Ak darg
A5 A
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Fig. 12. Performance comparison of false alarm
probabilities between the conventional signal detection
algorithm and the proposed signal detection algorithm
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