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CRAHNS vs. MANETS
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#7 23 R JP] (Spectrum sensing)
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#7 2% kY B (Spectrum sensing)
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#7 2¥ kv B (Spectrum sensing)
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#7 2% BY Jp] (Spectrum sensing)
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#7 2% kv JB] (Spectrum sensing)
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1R ¥ 74~ 2_(Spectrum decision)
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1R ¥ 74~ 2_(Spectrum decision)
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$p ¥ 4 % (Spectrum sharing)
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#7 2% & % (spectrum sharing)
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$p ¥ 4 % (Spectrum sharing)
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$8 2% % B+ 14 (Spectrum mobility)
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$8 2% % B+ 14 (Spectrum mobility)
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$8 2% % B+ 14 (Spectrum mobility)
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CR Centralized MAC
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j\#oﬁ;JﬁF'\z‘H’ml§E‘bt‘?/\_%_ . {F'L'?IEJ—B o i
§ ehimre (cell) 2 2 4p B <hSU o

e IEEE 802.22:7MACH: %

Q™ §* (Downstreamj f = DS) &3 * & & % 1 (Time
division multiplexing) 4%

1B (Upstreamf§ 4 = US) Bl &4 * ikyp & Rm & feprh
7T DMA (Time Division Multiple Access) %]

34



P 3E 3% B 2

® L= erfy K 5N JE ﬁs&rﬂlO 847 0 B} /é] R A7 &
A= (Superframe)  F BN 21N B
a0 321 55 (Preamble) %‘EE%I\/IAC/%; 21 %Er A7 “B SV
BAT AR PB4 F1 25 ¢ FSUR w1 ¥ * ool sy
AR EOAENE AKRT R HOREEF
Floe

35



#110.8: IEEE 802.22 4g 31 {2 % 45

42452 EN-1 BBAEN BB TN +1
R
120 4 1 T4Em
eaE | MERSA| [EreE [iERER
BIE5E i i g8

36



Y] rﬂ;f—lg AR & Bp ¢ 7 DS- I\/IAP 23 US-
MAPE‘J")—\ /J \J{FILE#"B’]‘K‘F'};;}.% %Eﬁjﬁz’h\%% °

° [EEE 89?.229?1 Fd H RN EAER P AR
‘E‘Bfﬁ}g'l fbg#] P\—:’Ejljf%?’:ﬁﬁ‘ F e )

37



N3 BV R
/v é\' ;(\ ]L’v‘v T

o — 1 3 K I3 e f4F ¥ 5 B~ (dynamic spectrum
access) - > F ikt ‘Q%‘km?i Aeg_ehpERE > A
FIT0L R A S e P TR S R @
FYEIRL, T

@ MATIHT BN DEHE - FH DR AL AR
B bR ~g | oo gt MACT% T F B avE
F s AR OHEHEGFEA D o # & QoS frE iR
’é}lot:_"_ o

38



3
gl
L
—\—
/a}

TR EEZE S 7 I DSAFE 2 - R R RE
”ré'%}’f% RREE @;#g._iﬁj fo &2 Bt o DSAIFE 2 )
R R IR RESUT ML LR~ PO TR R
QoSer &> T 1 Koo
o FRFEEHEY VA A E R FBEE Y
¥ kw5 (identity) > S ZEE K 4 r E B S
Brp o BITHE E o MR mE EE (virtual
head i 4 = VH) s & » # 7 4 (token) 3t ¢ 4
VH> VHE @i B EE P & BT B o

39



©10.9: DSA-driven MAC =

5
7

SR AN
DSA BE X

HEZEHSRERIMAC

T - B 4 51
wmE
[£> F ., wE

40



=

CR% & 4§ cOMACH: %_

@ TR R T W LG ¢ B Y > T ki R iE e
B |+ (scalable)£? i ¥ F esi 4+ > fe B S (R FARIT

BEAPLE £ L A A A R S R
N R

-

-

Q “ #% 75 P~(Random Access) 4
Q P& 1 5% (time-slotted) ¥ 2
Q2 & 7% (Hybrid) = =_

41



o THAWAMACKH TS BE L ¥+ FEMEFH
7 03 ¥ U CSMA/CA L & & o

Z A o

® T T_E B
Q Dynamic open spectrum sharing (DOSS) MAC
Q Distributed channel assignment (DCA) based MAC
Q Single radio adaptive channel MAC (SRAC)
Q Hardware constrained MAC

42



Dynamic Open Spectrum Sharing (DOSS)

o # ir B g ¥ £ % (Dynamic Open Spectrum Sharing
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Aw B F ]~ TR e b s 33 (Busy tone) srHiE X
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Distributed Channel Assignment (DCA)

e 75 L |[EEE 802.11-nCSMA/CA+: T_
@ ¢ * I BPHERITE TG BB FIFHEY
R S
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QAaEpET - = Baghe Wp i g sk
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Single Radio Adaptive Channel (SRAC)
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Hardware Constrained (HC) MAC
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Hardware Constrained (HC) MAC

o HC- I\/IACm?E/*J— 2R e
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Lﬁlm&M%Wi&,&«mpfﬁ%
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P4 3¢ (Time-Slotted) = %
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FF 3¢ (Time-Slotted) + Z_
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e 48 3¢ (Time-Slotted) 4 %_

® F110.10#77F 5 C-MAC fx. % 47 3 TR 5 T 4 5342
(superframe) e 4B » & C-MAC- i 47 gwﬂ
Tl £ A4F DI R 0 B B AT R %’}Eé 7005
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P4 74 (Time-Slotted) 5 €_

@ C-MAC=L £ ;N4 7t
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FEfy > B BSUV gt iem 2 € X1+ FSUK
IOFE T eER R SRR 0K 3% 0 PV 3 E TIACE A
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Q #7 3g B 024 (Inter-channel coordination) @ SU ¢ i #p 4.9
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oo A PUNIRER LR F BB L ¥ o wd i o
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e Opportunistic spectrum MAC (OS-MAC)
e Synchronized MAC(SYN-MAC)
e Opportunistic MAC
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Opportunistic spectrum MAC (OS-MAC)

® OS-MACeH1RE i3 ;44T
Q 3247 4o 10 enpF B (Network initialization phase) @ # 3 4p
Rt %Eﬂsugﬁ_%\ 2 B 37 SUT EFE 4~ T 3 D
B Ep - BEE
0 ¥ 354 4o 0P8 B (Session initialization phase) : = B & &
&t & (Active delegate) ¢ &2 H s = B Eid kP :EE B
e SR E
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Opportunistic spectrum MAC (OS-MAC)

Q 7R 3 arg £ (Data communication phase) = - eIV
& * |EEE 802.11:7DCFs 4] % 73 B~ if
Q { #7F¢ £ (Update phase) © = B g B cnit & ¢ fi1 # & ;k‘f‘
%Jﬁfﬁfg‘z Ip e R E Bt LT E B m:k

Q $43% PEf2 (Select phase) @ & W & 3| ARiT £ B op @ * 4L
PER O AR S AT Al R E B R Y TS

Q =it & aafg f (Delegate phase) @ & - Bw & pF 0 €%
RELY ¥ - BSURETR kenE & A £
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Synchronized MAC (SYN-MAC)

® 5 - f&#f % 5 Synchronized MAC (SYN-MAC)[13] -

SYN-MACE: ®.& 3 3 & - i & o g gD f » i
LF - B BB ERAcE LBRITIL 5 S
Bl e BAl Y R BERACTAH o
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Synchronized MAC (SYN-MAC)

® SYN-MAC:eH1 4 £ Bz 4™
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FRAEEIFINEL AR & B

Q4% % FREBEFTH > ¢ 2 HEFECH &
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Synchronized MAC (SYN-MAC)

e ®10.11#75% 5 SYNC-MAC?® #5411 2 T4t e e
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BK G A BSUA B R SHRER LI > BRSHT
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FAEELE i M aHE o S EESE FaEle v i
FIPFABLAE R, T ok 0 2R S E* ap IEEE 802,11
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AEIE e b o dod fRE S PIT U B A3 E T
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Synchronized MAC (SYN-MAC)

® ¥ — i+ LKA BECHT *AFE A U G
{1,2} ~ {2,432 {2,3} > Bk & BALCL & BB
B0 ot 3 BEBR i?J‘JPUB WA AEE 4 H Bk
B fp i M dlite k2 & ghtABECH T # ﬁ?lﬂ

Kick o wEBE 3 Jﬁ?lﬁzmg VN SISO E
% - BrEd s 3pF A (backoff time) 18 o ﬁ | * 47

21 2L L e ELARIC o
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Opportunistic MAC

@ i A BHFRITE - BPRERITBISLHER
FoADRE o ¥ - BRIT U o BT IE P AR e
$ 4 0 4rB)10.1297 7 o

® FRBAHEE 7 L5 - BB AP KGR
m £ e 3R R A_R3F £ P £< (Reporting phase)
A GPET 0 Bt ook 3 FEEC (Negotiation
phase) B & L 1% 13 B~ o
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©&]10.12: Opportunistic MAC & i® i 32
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Opportunistic MAC

© L irdEip e 73 BIFE
Q3F 4 Fy ﬁx(Reportlng phase) : 2 P 2] A ] i
R Y TRy T
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Q %7 Iy £ (Negotiation phase) © &7 Ff £ » SUF A 14 3k
L5 AHATE E KA
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Q #7 2% ;4 =_(Spectrum decision)
Q % &4 3% 4 7 22 PUR = (PU awareness)

“:P
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D ‘3‘5'

£E 2 47 2 F 37 i (Re-configurability)
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e MSCRP (I\/Iulti-hop single-transceiver CR routing
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o L TN S

e Delay-sensitive resource management in multi-hop
cognitive radio networks : 4 3% TR g w2
B Y NG EEY UL T MR E RS St
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o L TN S

e Probabilistic path selection in opportunistic cognitive
radio networks: = 4% (link) crfg € §_ik IR 5 i\
rE o AR b E R ﬁEiE%‘ﬁLPUJ%ﬁ”%%ﬁﬁ‘
feF] Smusias B 12 2 PUGL P cat 3 g 7 ;L_,a o

e SUE 5 p e I|F secnp i e Pt 8 > FR{S
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B AE A R PUR foenis o 1 %
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Bl o ﬁf‘/{‘“lga‘%lﬁf@:éﬂsﬁijPU;g 4 & 5 E

m\gpi °

o UELT L P uip gl 4 e 7 4 (Path-centric spectrum
assignment framework #j #i = Cog-Net) &%= & & 2k
EH- B KW = - KT - BAEE > A SU
B B ¢ B o

71



BB A ¥ B PUR drehpl d FL

o P i N - BHEBT 2HDS B o ok -

& BEF LS 3B R BARE & B hE BT RliE
BEEREEG - FkT RS B
o L P FhEE S AMH IR ATF AR kTP
FEE RN A A 2 T Bt YR o

72



5§ A R PUR foini d g

B #E B4 £ 7 (Minimum Weight Routing
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e STOD-RP (Spectrum-Tree based On-Demand routing
protocol) 4 I S &% T 2 2 4 At
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® STOD-RP#: 2. & 1 Ak 4§38 et d 12 2 35
(on-demand) 2 15 % IS4 o
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T AT ok oy T O gulfig B 3 Tid o oot
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o Pl AT RRIFIOEH TR KR L %
KR AT

o £ & U Hh HH L L
Q% # & 4% (Selective Broadcasting)

| FF R R 3% (Minimal Time Broadcasting)
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F10.14: FH R Hys 7 PESRAE F &

DC=1{3, 3,1, 2}
ECS = {NULL}

DC ={0, 2, 1, 1}
ECS = {1}

ch1
ch2 — — _

ch3 —.. —

®)
©

DC ={0, 0, 0, 1}
ECS = {1, 2}

ch1
ch2 - — _—

ch3-.. —
ch4

®)

DC={3,3,1,2)
ECS ={1,2, 4
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o L& T3\ 7 b & hi¥iafm (Non- cooperatlve and Nash
equilibrium) : b—zg& .%M)"_} ee * f*ﬁ < FEpFAEEEAN
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