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frame n-1 frame n frame n+1 —
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“TMAC
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ZYd agolt A AAsks A e e
HAAES FHRIT E3H CPEY] YIEYA Z1Q A
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1) QIHHE HE 57 Z2EZ(Incumbent
Detection Recovery Protocol)

U9 57422 BS7F AH|A A& W7ok ke
7Y, o8 Y ZREFO| QIFHE HE B X2
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+ CASE 0: IU detected by both BS and CPE

=» Prompt recovery

CPE(EF,) = CPE(E,F]
BS(K,F,) = BS(E,F)

4 different Interference detected in
cases IU=U/L |[IU=DIL

U BS | Case(i) | Case (ii)

detected by |CPE| Case (iii)| Case (iv)
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W Case 0 : BS®} CPE7} IUE QIXIGHE B9

BS7} Alst AENupstreamofiAl U QIX[SH=
42
BS7t 518 AEE(downstream)oilAl IUS
X5i= A2
CPE7} Mt
CPEZt ol3t

E.
|:|

B Case 3:

U%
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OIZHHE AAH ZX| BE(FDD Mode)
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X X
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X 0
CPE [ Bs I [cPE]|
| ——
ol I AR
““““ > T
D g} FxiNull QP Y I e N Q
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FEANUl N - -
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QP = —— Trwe | |S
F,MAP gltls apl--- =
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4 v
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a) Normal Implicit b) Short Iimplicit




A S5 BS7E US Ald Mo s dBAIZE
HHR] Bk 7ol diall, BS& o] HWE Al
~E)3le) 7H 07 7MReln thE dR o)5s)

2) OIZHE A|AEl HES o5t HAIX O} tiE

Al2g2)(Explicit Out-Band Signaling)

HHE AAE AT HES A% PAA ok
Hie x| 1dE 9hyS CR BS9} CPEZ] QAHE
A2giste] ket 7Hd 59 o4& EA AR S
AdE B3 5Alo] B & 49, Heo e A
UES 53 AFAHE AAEQ EAe} 7H] AR
So] AR E Rl maEFolt)

(3 63} o] WRAN A|2HT} QIAWE A
~ejo] oujgheEl ool FUT oAl A
743t A s R AAZ 999 CPEZF BS A%
y3zg 34| 5gk 4 BSol| o|E WAFeR
g o] QA Hct. ol A%E sARN A
HE AJAgo]et st} 3 oHE FoY

ek R A }Ol-
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CPE £9°] & & AejollA] AFHE AJ&” &
& 5 9l #AA ' WRAN BSo| 5= 244 &
< 13 BSE 39 CPEO) dia) ojwdt R 2
I QA ¢A Hek ol WRAN CPEGIAIE A
A A1) Aol 847 Agslal 71E UHWE
A28 ARG AE A&AR] FHE HE F
Al Hk BS7E JAANE S HESA| Zdt,
OJANE A2ETF WRAN AlAgo] 2ujsie o
o] ZAj3 AH|A w9 Y= CPEE©] &
Z)9] Bl 7|2 oot CPEZRE QAHHE AlA
glo] 548 B wA] 23 790 IDRP= U
HE A Ag) AMAEAA AT THde 2
g4 Qick

HAF obHlE Al el BSw (1 Tt
7o) 271502 @A AH|A F o] et A
HE oo o] vl A5 (out-band signal)E ©f
L AA”E ob] Mk ok 2 7R A (o
FEA - WRAN BSE 35 ARgo] 758 94
SH YdL F7|3 02 CPEEIA gEEha

% Not overlapped CR CPE

Overlapped CR CPE
(cannot decode CR Signal
and cannot report anything)

@ Incumbent user

(T8 6) AT AHHE A2d 42 of
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Outband channel CPE that
Signal cannot decode
broadcast _|ChB the current

service channel
.»” will try to sense
ChA . y to
~ other channels

‘ @

The CPE finally
receives at least
one of the periodic
_-outband  broadcast
1.-7  signals

» Time

Explicit outband signaling period

It can be decided by
incumbent system
detection time requirement.

Outband  Outband  Outband Not  broadcast Not Channel  Outband
Of

Outband Cu"_em
Signal Service

Signal Signal Signal : Signal
broadcast  broadcast  broadcast available / available broadcast
BS cha| |CuB] |ChC||C ChE| [CKF| |ChX| |ChY
: > Frequency
Outband service signal
Report Signal
broadcast
L
CPE cha| |cnB| |enc||cKD | |onE| |CKF >< ChY
> Frequency
Not Not Not
available available available
(38 7) &AHT IHHE AAH HEE B TAE OIR HE A28
A3t o7, B Agsle okt = 4159 AE Hudith 21 mjAjRlole CPEY Al 2T
F7E aTEe AHUE A2" B2 Al TR AE YAEZL 23E 4 3l ol Hu

u:]r;,l]- ZA=) ol HlE ASL 27]HQ =
E BoAY BEY WA Hsly] sl
7]% AHIAE H3f o188k £ AlST MAC A
34 59 328 Zeth CPE= BSS 34 A
BlA o] IL IYe 4= ¢S 'IH BS¢te] &
715 Yol FEYLE AR e Ade A
3l7] ARttt e CPEZF thE Adolld BSY
ofZ Wit Ald ATE AI8H A Ar|&
Al Apdof gt JEE & lﬂ”’ A AE|2 F2
ZH“OI ZFE 5 glof F4lo] B7Fsd A
b R We ASE S Ao} AR &

(upstream) YL o] 83}od BSol|lA o3t A

F-N
[e o]
oz
op
oK
Joh
Jon
Rl

W BSE 4747 AAHE AAgo] ERisie
3 THE ol 7Hsdt g A

&
=
o

5. Ml B7(Sensing Report) &

WRANo}| &3+ 4 R4E(BS, CPE) AME
Zel At vlojdle Aol dalA A&Ho=
AAE sfof gict, o] A2 AAHE A &glo] T3
S o, AHHE A 2" v]zf= 7S 248
317] alA A-HE AL DS 3u)s)o]
Au|Agof 37] dEolct, A A2 in-

>v



band®} out—band2 W}, in-bandi= A ¢t
A gjolg AuiAE 8l AMShe S An|st
I, out-bandE in—bandE AJF Yz A4
& ojulgic}, BS7} iR H a9 Bl AAA
B39} 7158 H1g ey, AEg 2
© BS7h 7 CPESOA FAHCR Ao dig
AY ARE F71408 Buslels ARE A
£3589 2t CPEZL 7|4 02 H1dke 2g 2yl
1o, 7133 B3 CPEZF AulA 391 Ad oF
ol A AAHME AJARIQ 54 QA|sle] BS7} o]
off digt 7153t g2 & 4 U=F Husle A
& QJujgtt} ulehA BSE A E1E 59
A R 7Hs3E Al 32 2AIE AEs] A
3t AAE YT 5 Q)AL 7183 H1E FaiA
AHHE AAHIS 5202 ZIgsH Y ¥
7ok sz -0l Al&skA AT 5 Q7] v
AHWE AJAHle] 714 7MdE Ha8 &
Ak,

7} CEPERFE A4S Adol ot 4EE
Bk g2 ohgat g, WA, BSE AE
of gigt A4 H1E w7 Ysh= CPESOIA Al
Ag AFst =S 39 BLM-REQ (Bulk
Measurement Request) HAIXE A4gtct we}
A, BLM-REQE o8 719 &g &% 84 wAA
(single measurement request)® /38 = Qlrh,
7 99 24 2% XN CPERRE Bty
AL Fugl glo]y Ao} 22 ety g
235t 9l BLM-REQE W2 CPEE>
BLM-REQ®] W3t S& 2= BLM-RSP (Bulk
Measurement Response)& 243812l BS7F A%
ADE gt S8 AR 40] Bt 0%
of 278 Yol gzt ¥ E @2 BLM-REP
(Bulk Measurement Report)E Z$3ict o3t

il

o

TS
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Measurements

Notification

v \

(18 8 BSS} CPEZIS M1y 2Ug £/t HAIX| E2P

BLM-REP:= BLM-REQ HA|AJoflA A 2Jgt 571
Aoz BSojA F713 02 A4 4= ok BSUL
BLM-REPE A#Ao2 443, BLM-ACK
(Bulk Measurement Acknowledgement) HiA|Z S
A4ttt Oy 82 A B E 9%t BSeF CPE
Zbol| djA|2] E29-5 Viepditt,

5. Xt7|-3Z(Self-Coexistence) Z2EE

7|122] IFEE 802 2F5-S T3 ARl o
3t A7} B 0]l A7) F-E(self-coexistence)
EAE 1esigct. 2, [EEE 802.22= 87
AR} BAOA ZL7]-g-E0] BAIElY] 7] wizo
T3} IAol| A AP (proactive) A W4l F
31, MAC AZolA A7|-3&s A3t Z2EF
o dne|Ee TFE RS a7t A Al
Sl A -FES A% F R R F
& |2 TREZN B A Ff S AlS st

n9ick
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1) = HIE Z2EZ(CBP: Coexistence

- Beacon Protocol)

AR WRANS] 541 35004 A 7153t At
3} 217)-7H(self—interference)oll 3171 $3)
A CBP (Coexistence Beacon Protocol)7} A|¢t=]
At WRAN A|2HloflA= 598 gl o )
9] BS9} CPE7} 3-&3l4 £7j317] whio] ol& 7t
o] A w3k 9 FE& 93t fjA|2] Afo] Bast
t}. CBPE 32 HIE A4 7o & sl 24
(best—effort) Z2EFo[7] wjiof H]ES 454
ol 4:41E BASHA| gt (1 9+ CBP HA
o] 125 vepd), Ze|dE thaol SCHet CT
(Content Type)d =7t EAf5k=d], ] CT W=7}
2 AAEo] Sl 7Aeolle dd 54l H3lol CBP
P Y& vehdict, CBPE A7]-32&(Self-
Coexistence)&5-2.& H4Elo] ouiH BSIH &
7|8}, BS7E B4l AR <= Gl

(28 9) CBP W39 #Z

2) BSZt 83 At 3%(Inter-BS Dynamic
Resource Sharing) Z2EZ

WRANOIA o= & 219 (co-located)ol {2
WRAN BS7} 288 < lth. 1hef s 2| %e] H]
oJE 7HE- ti o] F-E5 A, BSTH A TR
g 23 Zul gige agA oz AME 4 T,
WRAN®] ARASAIE A4 QoSQuality
of Service)s A8 4= §lrh, o]21g WRAN BST
o} AYE TH37] %t ZREZO| BSTH 4 A
Y FH{Inter-BS Dynamic Resource Sharing)
zgEZolrt o] WRANS| BSet FAlsk=

2 CBP ZREZ-E ARSI o] BSEA Yt
8 A9 714 BSE Offererdt 813, AHo] Q.
St BSE Renterd} g}, BS54 A 37 22

EEL b} 22 7 A 2=

m XY A HxKresource renting procedure) :
Offerer?t ARBXIAl AH|A8IT He OiRQ] 2M XA
S XIH0| RSt 012 WRAN BSSOIH AtHto=u,
FM XIHel 0IBEE Ztislste HAtO|CH HA,
Offerer7t Ot AHo| Chet BT HAIXIRA:
Resource Advertisement)S TI&SICH XI20] 2=6t
Renters T XHae| ot itf 717t Z8tsh= At
¥ 93 HAIXRR-REQ: Resource Renting Request)
Offerer0l| Al T4&35la, Offerer7t 7Hd O S8 AlM
5101, XIS st RenterSS MEHSIR, RR-REQU
hst 2% WAIXIZ RR-RSP(Resource Renting
Response}s M&SICH 0|8 418 Renter= RR-
ACK(Resource Renting Acknowledgement)s &
5, AULhSt XIHE 015101 ALBKISOIA MHIASKE

m XI¥ 314 ExHresource collecting procedure) :
Offerer7t ZRAl0ll UCHSt XIAS Renter=22E a4
E oystoai A1 ol 42 MIske Hxt
olct X, Offerer?t A1 &4+ QF HAXIRCREQ:
Resource Collecting Request}S Renter0i|A| H&3ICt
0|2 4-AI5t Renter= X1 8401l Chet 27 & WOl
AQIX|, 72 ZQIX[oll chsh ZFotw, olofl Cigh HE
E &2 RCRSPResource Collecting Response}E
Renterof|A| T4t 1 &, Rentere AF501 42
2t2|= RC-RSPACK(Resource Collecting Response
Acknowledgement/S M&510, OIXICZ Renter?t
RC-ACK(Resource Collecting Acknowledgement)g
HA&5l= WO XM &l ERIE BHiCt

B X B Mxlresource returning procedure) :
Renter7t Ul 7|z10] CtREALE, chst Xigoj o o]
A HOR| 40RM OfferertiA] YUchS XIS BiEleh=
HROIC). Renters OffererolZl XK et 23 HIAIK]
(RRET-REQ: Resource Returning Request/E H&
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Offerer

Renter Offerer Renter

SOUrce

Re cK
Aﬂ“‘/ Cotlectind &

Resource Renting Resource Collecting

Procedure Procedure

Renter

Procedure

Resource Returning

(2 10) BSZ &5

AHE BRE PIEt M JIX| EAjS AIX] 2R

stch, olofl chdt SHO=R Offererz RRET-RSP 0.2 2718} o1, o] gt Zujs 219 J—péy_:;
(Resource Retuming Response)s T&oty, OfXjgt ] T3 gg% Ao Auper) ol we}
© 2158 A50 20 ool AlE A

Od 102 B4 A 58 A A 71
Aol tht H|A1 2] E2-5 vehdich,

2 oAt Fue o}§9] BRHL ol 4

28 7led ®

/351 2|29 =A) ®£3}9] [EEE 802.22 WRAN

of ZHd& A ghamA FAlSR: CR 7ol o
S = njF Alo] F83t 7le2 A2A 2 Ao

t} E3F FA AA= SDR (Software Defined
Radio) ©|% CR $Alo] 2k Zlojeks U3
V.3 2 2 FA¢l0] CR 7]&S Wolso|1 gled AlA ¢

diehE2 CRell ¥t ol &, 74,

484 48]

gt A8 AR E3H SDR 2H& FAl 1A
2MQ1A)71€ (cognitive radio)s & B4l AFTIFCRWG: Cognitive Radio Working
Group) AA-&-§ SR8 1F(Cognitive

A28l MAC Al d7E3dkt 8 7164 1¥ Applications Special Interest Group)s2 /33t
AR 71esiglh o, B TS 31 Qlrk, matA|| o]e} Zho] ZHA
G Fule ZHol] o 28+ o' A4 of & A& AL 9l CR 719 A WA 483t

$.8-B-%-8-% 51
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ackn & 4 QAT 2¥ EEE 80292 WRAN  o|2f8t A3k 3% (RS H&3k: T2 AAd
of= fejuete] of2) 7lHo] FreA o R ofs} AE oguet Ao g gt & Qe 2o

of 2241 4 MAC A5 T8 7Ierda Aldks A7k Aotk
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