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2
AA AU i 3 E AFEE 7 A e | A A3
Skl A+
- FulFEH 2 HFE A F STt 7 gulo]l A25S A4 T F v UEYNA Ve
d. 53 FHFAHE AFEE A MEAE 7|9 15 YES Ao FES AlA
o} 243Y AEEHES A48 A JARZH X4 YEYT 7|sS de =2 3
- ol EAdE ivtow g e Ao w <l F JHY G WEYA(Wireless
Personal Area Network, WPAN)ol| ti3st =Q7} 4=
- WPANS :=EX | PDA, A=2EF3 2ol olF 7Hedk ) Fol ZA=3+9] ad hoc &

Aoz A,
- WPANS ¢J3t gl E2% 7|4 == [EEE 802.11, Bluetooth, ZigBee

7}, /4% (IEEE 802.11 b/g)

- IEEE 802.11 59 &=d¢ AZF5<L =LA DSSS(Direct Sequency Spread Sepctrum), FHSS
(Frequency Hopping Spread Spectrum), IR(Intra-Red) A|7}A = F&3¥ . (DSSSL o=
AA Tl AL AFEE A R

-IEEE 802.11& 2.4 GHz <ol A 22MHz ¢ 1170 AMES 714,

- IEEE 802.11 3%<=[1]9] MAC 7] 52l Basic access mode®} e o2 AMEH &=
RTS/CTS access mode® T+d%.

- 29 1. Aol Ve Q1% basic access mode™ 2-way handshake 7|H o2 A5 o)
o] 7} A3 statione 9l 9] back-off S Al 2 S AMLo] idled o+ 7
XA 7V 1A 0 o =dgdlistatione] AES A FEtal, 1 HolEH 7 AgHow
A HAA = ACKS] a2 gosls Wajoz F2ks),

- 3 station®] A%E3E HolHE UhE stationEse] EA4 HH AA12] NAV(Network
Allocation Vector)Z &9 dlol¥] Zd29] duration fieldo] A& U= A7
ol 9] AFHACK A1 AIZF-ThE AdAgste] 1 AHsre AES oA &+

- whop, AE backoffE d FoIATA, NAVZE A4 o] Q= Hekel AUl busy

3 Ao 2 223t backoff® HIF YA 2.

- %91, B)&= DCFoll A Aeld oz ALE-5 = RIS/CTSE ©| 83 4-way W& 7|9 (4-way
exchange mechanism)< YERNIL 9. Z|d A% A | dolge] Aozl 54 3t

(threshold) 2t} & o] RIS 22 T Y-S WA HUar, 19 AgFAo] 2 do]
H 2 Hul= .
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DIFS | DIFS

Sourca | Data Sourde RTE Data
SIF EIF SIF HIFS
Dastinatian ACH Destination | cTs E| ACK

DIFS DIFS |
Cithisse HAY },-'( tonbmho Criher AN (RTS) | Jll":l;llnll'lnbc-nI:-e'.rl.-":._.-'
| | HAV (GTS) |
Datur Actdas I Bar.l[;:ll‘f'l‘fﬂnr Detfar Accass E'HETFL:"”
(a) 2—way handshake 7|4 (b) 4—way W&t 7|H

[8 1] 78 of& H2 Mo A

Az EX: HIAZE

ro

1

1}, Bluetooth (IEEE 802.15.1)

- Bluetooth [2,3] & Fdl ©3}7], =EE PDA 53 22 &

Aol &S T4 How x| st7] fgk AR (eF 10m oly}) FA .

- Bluetooth 2.402GHz¥] 2.483 GHzell o] == ISM 3k o9& Abgstw, A Fab

1‘41 < WMz FEE o] F 79 /o] AL o AR&-3t.

- /\1 ZH2 S /\]_Q_o}cq AT = oA 7F-Al e 3t

Frequency Shift Keying, GFSK)E zj&lslar ¢lo] AEEn

- AZFE Sl B 625us & e *EOE Sk

multiplexing) HW2lS o] &3k,

- 3j7le] AES 1, 3, 5 /MY &F& AMEskedl, 7 S dEs 7971 A Th-HA

16005 /sece] £E2 t& 34 F(hop)= AEste] AE.

- Bluetooth B4 H2A &9+ 939 (piconet) &EA], 3}}e] wpAE 9} tho] &doln

(Ho 77hHh= 4%

- Fu & Ad u}éEM 48bit T4 2 (clock)ol 93] Z2A % =d, A #H (pseudo

random) & AlF~ S 714,

- &#olB %%UHEMﬂfaiﬂéﬂﬁwl%ﬂéeﬁiL% Ald2= RE 5718t AlA

E/\]E 7}55}71] '81—

- taH = AA éﬁﬁlﬂ%@%%%ﬁﬁ%@%ﬂ%ﬂﬂMlﬂaé,}*H%*ﬁlﬂﬂ
o] =

=+ o 700Kbps).

4= Wz "2 (Binary Gaussian
= ]
Al %= A< (time division

Hzbo}l 7HH A JH 1S AE3 A5, €dolre T4 vtaHIZF RS FAIES SRt
7}5 3.

- npag e} EdgolBite] ¥ AZAL A Synchronous Connection-Oriented(SCO), and the
Asynchronous Connection-Less (AC ) T Z YiE.
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fi2k) f2k+1) fi2k+2)

masier . ] l' |
H
H

R

slave ' | l'|—|

k- P

3
-

e ——————————

W
-

613 ps

HEAI
[« Ry |

[Od2 2] Bluetooth FIt4 SE/A &2

ot

Xz =x: =

i
k!

I:I;S
[LE

M
rot

- 800 HAaE upxEel & ol B2k symmetric AU A (point-to-point) AZAZHN, wlAE =
AA FI71(TSCOE 7FA AL SCO HFH S A5, v o] SO ZA S F=413 &eo] B+ v
TX &3 A SCO HAE AE. (A F7(715C0)= Ao Z=Fo wat 2 (HV1), 4(HV2)
%37 9%

6(HV3) &% Al7He) EE S0 A EL 64Kbpse] HE2 545 A
7l A WA = A HESHA] .
- ACLe] A5l Bu tdst 79 iR Eo] =A%, ACL B39 455 #H payloadol
forward error correction(FEC)E ©]&3l=4] ofF-of wa} DH(FEC $1-5)/DM((15,10)
shortened Hamming code)® W@ . ACL 3]71 2] A<%5Alol+= ARQ(automatic repeat request)=
Abg-3}o] positive ACKo] S=AlE w7 A &

A
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- ZigBee[4,5]= A", A7t4, AMG9] EoldS 7H FAAMAVEA] AL R4 Vs T

hid

StU=E 20031 IEEE 802.15.4 222l YslaA x+=3h¥ PHY/MAC < 7|5t

Protocol @ Applications 1233 7)<,

- ZigBee7|E& A HAH ZigBee &

FE AN ELSE THE 5

(75m/1mW(0dBm) ©] &}, 30mA TX)

- ARE cHE BEZ AW Zighee MA WEEIS] A5 £ 0¥ £HS 74

-

getes AAlE.

- MAC Protocol<> Channel accessE 938l 13 49} 72 Superframecl] 7%
< AF&3F. (Superframe W29 A2

A8,

NS AN CER, W, 3

S = 7=

N

lo
fu
o
Ho

Z} 250kbps, 20kbps, 40kbpse] Hlo]E ZHEES Al&sttt. dEAE = 10~75m F&=.

inactive 7|7H&F AA BHzo] o7 4 Qe

- CSMA/CA ®}Alo &= slotted € unslotted F7FA] WFAlo] &A%t} Superframes ©|-&3}+=

%

(ZED)+= 2F5-9 7= flo

Sl the 1% 49 2 slotted CSMA/CAZE AF&-3.
- &}l ZigBee EAIHL &} o] ZigBee Coordinator (ZC)¢F th4=9] ZigBee Router (ZR),
7ZigBee End Device (ZED)= A ¥ . ZigBee Coordinator

3L, ZigBee Router (ZR)+= UH|o|EHE relaydll+ 298
| AIMZHE dolHE FHlA dEstAY, Aot 93

(ZC) AA EAlWe] #elE Hds)
oekS =3, ZigBee End Device

A= oﬂfﬂ-% Z,:sg_

ZigBeex Star, Cluster tree, Mesh topology & TF¥3 EZEZAE A 4.

CAP I

GTs [ GTS [niztwe

ofafzla]a]s|e|a]an]iofii]iz]ss
1

1
20— aBassSuperrameluration *2* syribals

L||:|5.

1 Bi= aBaseSuperframeluration *2*® symboks

s

[112 3] IEEE 802.15.4 =8 =

xtE

S

M

4

il

Eh|
.
~
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Pearform COA,
and finds

's T
Boacon Another Device's Transmission W= 1 0
Backoff 2 1 o & 7 & 5 a4 & g a
Mumbar
Frame T T Partorm CCA, and
arrival tinds channal busy
BE=3 BE=4 = B selected

= 2 selected

[O18 4] ZigBee O A &2 MO Al

New Effective Xellent Timely 10
http://Next10.yeskisti.net

channel idle

(slotted CSMA/CA)



1 ME

52N Bay

- 2.4 GHz= AH%), sk 2 o5& (Industry Scientific and Medical,

317kt mgglol A Aol A /‘FQ“%L T A= .
- 2822 ZigBeel BluetoothE o] &3k
= 71E FARRY FEY

- ZigBeed] &g ¥ cﬂ m%i AlZ=91 IEEE 802.15.4%= 800Mhz,
2918 2.4 GHz rﬂ% 712 Bluetooth, IEEE 802.11b/g9} T3t F

Alo] AR&E A9 #71e] FE 93 doly &4& 93 4 % Oio

- zF %/\J“J 7]@'5# 2 548 7HAa "qﬁlﬂM—aEi a9 59 Fo] Aot HEE =
T A= HEY A FA 1 %3}%} T AT 7ol =4

- 5’"“_%% Holy A% % A& o2 Bluetoothe &4 &4 2 audio 52, ZigBeet™
A F Aojgo= EZ 73t

- =EHo|4 Eﬂiﬂaol A=t A7HA] AW 7lES B5 AYsod, Ao 7Hde] gk
L A AY. wmehA] SAE] A 7&’301 o3 ztzte] Aol Ae e g4%HA &
aﬁ;ﬁ%.ézvhlﬂ g Ao Mﬂﬁ Tl HA £2E BEAY gl

- H &5k AWy A UESA (PAN) Al S udT o A4S IHEES HAg T
T e duEFe e fHFEH A UMEYA Fde 7P 83 AATAY. ol 213
A S olslstar 7&"&% st & E 3yl Wl sk A 2L AE o]
ZQ3gh

g Bluetzoth

9OOMhz )

[18 5] 2M2, Bluetooth, IEEE 802.15.4 (
Xz EX: 18,9

l]>*'
H I:I

b0

T :
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UEY A AuAE AFE o oityes

ZigBee) 2| & O A|

74
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2 gE

2.4 Glz QY 74 TG R g sHe) 75

7F. FA A7 Bluetoothebe] 7+

- 1999Lﬂ Bluetooth®] ¥+3} &5
- %7] Bluetooth® AEEAwo 114S %4*5}0}7 A& 34 333 (frequency hopping)<
xH@,’%P 2.4 GHz d9< 79709 1MHz G Z Y7o AL, e FI5-E AT &2

1/79% Bluetooth 4% 7Hde] dFS a8} 3.

- FA e ﬁ/‘é%xﬂw DSSS(Direct Sequence Spread Spectrum) WAl S AFE3= FA#:o)
Bluetooth®] &3 F359 #H2 A7} wAsHy] wjiEel,
- 7AW Bluetoothe] FHdel digh AF7F A=7bA @3] s 5. (F12> FdA

Bluetooth?] Az 7HdEA1E Ad] & YY)
v, B ZigBeeoto] A

- ZigBee E%ﬁ}t ZigBee Alliance°l <]3} 2005Lﬂ°ﬂ 9}‘:—'9 (ZigBee2] =3 Al % wlA] A
o] Al&=S X &3+ EFo] [EEE 802.15.49), 2003l %3})

- 1% 78 [EEE 802.11 b/ge A¥ A3 [EEE 802.15.4 A2l A (2.4GHz A
2MHz 1670¢] AdS ARE)

- &) IEEE 802.15.4 ¥ T AW ZigBee2}o] FHIAEAIE 23] sl F4AH A do]
Sy e T 9 E AT S AR, (2 A3, FARY M-S FHAskelH A
4789] 1EEE 802.15.4 |4 g4

- IEEE 802.15.4 A1¢<] F7F S7bskAl dvtd (UFg, FUESAE 753 o= 4§,
t}=9] IEEE 802.15.4 FAIvo] Ao A& 7.&*1% SAFoR F5E JheAol Uw) B B2
IEEE 802.15.4 A do] AesiA 2 74011, FA o] 742 B

H 1 M1} Bluetoothl| &5 Z7Hd

Bluetooth Tx Bluetooth Rx
In-band Qut-of-band In-band Qut-of-band
Wi-Fi™ I Tx |  No Conflict No Conflict Slei el iz
Strong Moderate Strong® Moderate
502.11k I Rx Interference Interference Interference Interference |
Sowce: Mohivan Comporadion
A= EX ZHIEZE6
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T do] ZigBeeot wE3Ca 71, AW AG ZigBeeol vla] Arrh A
> ZIA AL Qo v ZigBeed Al = FHE 9 Adgko] F. Y 7S A4
7

o 2 HAE 8=
Aol daFstoll A ZigBeeol A ol &S WolEnt [7].

- ZigBeed] W& FH S WA OR ofF oM HA thF-Eo AEolM = ZigBeed] M
]

o] FAMNA F= FF A9 glokeka AFska AE.
- A mEE 3 At AdHer 11 A, e $A e dseel o9

=43} ZigBeed] bAdel ofel Fdde] sizle]l &4 = 4 (8],

t}. Bluetooth®} ZigBee%}o] 7Hd

- 39 ZigBee YL 2 MHzo] = =, Bluetooth T3 g0l s 7+

3/79
- &the] ZigBee SAIWol EAeta @ AES ARR TR 7P, Bluetooth v1.2%-

B -8 AFHol <&l ZigBee2} Bluetoothi= A %59 A3} glo] &< 7153,

[e}
- ZigBeel} Bluetooth =% tg=9] EAlHo] FAlo] &&st 7FsAlo] @3l Bluetooth AFH
o 2= A% 7HHS 3]Ysh= Aol B7Fs%h. = Bluetooth®l ZigBee7te] 3 7Hdo ¢

3l e AsteE =AU

=
o

—_—
Ll

: - 3 b
|- Ao
nek . -I-:g?rr.-u:*
. TS AR OS SO ST A
DEF- .-
g
f-_: S | O P ST IR
E
'-:-' o4 1
H
2 0 :
nak A . R ;. .c ..... . .;
o1 - .. ............... oo R
BO2.11bvg ; . : i i
nk- Lol ...'.-.-hm : I i SIS ]
[ : I:} II!. ::ll 3
Frequency shift [MHz|
[O8 6] FMIL ZigBeel| 7HY O A 2t ZigBee2| I{Z! &4 &
AE EXHIAZE T
New Effective Xellent Timely 10 H'
12>
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3,

2,

3

2,

3

3

3,

FEA of IEEE 50€.11b under indorferianca o IEEE B2.15.4
-

[28 7] R} ZigBee2 &= 7t O Aot T2 T2l &4 F

A2 EA: FHIZH 8

i |||u=

"!

F] 3
dedanes betasain IEEE BOZ. 154 cosdeator and |EEE 302 151 macner (i)

[12! 8] Bluetooth2t ZigBeeQ| &5 ZH O X 2} ZigBeel| {7l &4 &

= AR

M

9

rgk
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2 gE

2.4 GHz g el FX FALe RF3 &F

7}. IEEE 802.15.2

- 1999%3 Bluetooth X377} A FA A (Wi-Fi)3} Bluetooth?te] IHAIFA] i+

- [EEE+= 2000 1% IEEE 802.15 WLAN (ereless Local Area Network)/WPAN (Wireless
Personal Area Network) &< I (TG 2)& TA3sFsar, 20033 8¢ IEEE 802.15.1
(Bluetooth)$} IEEE 802.11b (Wi-Fi)7} Hd3dt 27kl Al HAo] H2bel= A9 7+ a3119
ezt 9 g "WetSo W3k darek(recommended practice)E WE[10].

- IEEE 802.15.2914+ & && WAS A collaborative®t non-collaborative 2 &=
Tadlo] A

- collaborative HF2]2 WPANT} WLANo| A5 A H o] wglo] 7s3ditd, F BAEIe] Au
WS o] g3t HdE S féb_ﬁm}x_ TE Hh2

- non-collaborative 22 i T 7 Ak AR wgle] B oA &
& "2

- 3£ 20| 4] IEEE 802.15.2¢] <J&f A|otd F& A5 A

(T
52

[£ 2] IEEE 802.15.29] BZ ¢4

Name Type

Alternating wireless medium access collaborative

Packet traffic arbitration collaborative

Deterministic interference suppression collaborative
Adaptive interference suppression non—collaborative
Adaptive packet selection non—collaborative
Packet scheduling for ACL links non—collaborative
Packet scheduling for SCO links non—-collaborative
Adaptive frequency-hopping non-collaborative

A2 EH: HDLH 12

New Effective Xellent Timely 10
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1) Alternating Wireless Medium Access (AWMA)

- Alternating Wireless Medium Access (AWMA)—E MAC AlZFolA F2st= <
- IEEE 802.11b] M| 715 7w o= FA41 A5 WLANT} WPANe] wido} 7}

Sh WA (17l 10 B%) IBEE 802,11 M 771 JLAN BAS §lg B2
Al 9k o= Ur-rOWL AZFo] A|FET "R

2) Packet Traffic Arbitration

- Packet Traffic Arbitration (PTA) #2 X Wjo] 9 X8} WLANTZ} WPAN ==3keo] W
HE AAst= W 4 wE=e

A7 AEA A% 3E o 12 7F s PHdA % A% Aae
RE PIAE T wsel gHo] w148 sAGAY BARE A

02,11 Darvice BOZ. 15,1 Device

feed T2 Fliam sl
T Lol
(=it}
1 BOZ 15,1 LM
T & +Le
802 11 PLCP B2 151
= PHY Basebard

[Z12 9] Packet Traffic Arbitration

ANE EA:

o

P

M

Ho
o

11

IEEE 502111 beacon inferval

BT-WLAN boundary

IIIII

WFAN

“-LNM ‘

[Z1& 10] Alternative Wireless Medium Access

T

ANE EX:

o2t

P

M

HO
o

11
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3) Adaptive Frequency Hopping

- Adaptive Frequency Hopping (AFH)+= IEEE 802. 15 29] Aaer 9] 3L} Z A Bluetooth
qu 1. 201])\1 ;GN J.Zo]—og_ ZHBJFJ (la 11 * )

- 7]% Tk 332 79709 & AQEE o &I = 741% 2] adaptive frequency hopping
< FHA 20709 i 7“H gd& O]%‘EL.

- AFH A 7971 €] %: H%S TR MY dFgow AAHoR T4 7HE3s Alld (good

Ad)d HAdell o3 sF E=Ao] A= A d(bad AE)E FE. o] &t AE
o] good AEolH AtHE ARgslar, W= AAE Ado] bad AEolH, good ME 7HE
g ol AIdEs FAF g o= dAE,

=

- IEEE 802.19 FA ¥ Technical Advisory Group (TAG)E 20024 7¢¥ T EA1v7lo]
FZ=3 #Ase] P2t (recommended practlce) 7H 0}7] st =4

- IEEE 802.19 ¥ <= 802 74]“4 Exwo] #ES = BAY = g5 sutE BEAY U]e
o] FES 3 AAS st fA8 7] s Aol T HA.

- ek FA FES AEE metricd metrics 7] $1%F W e a thekeh FE

Auveled tg 4o Sol A&E R,
- A2 Aaete] WAL [EEE 802.19, Recommended Practice-Part 19: Methods for
Assessing Coexistence of Wireless Networks,” ©]™ 2008 o] =3 oA .

117 T

[O1& 11] Bluetooth Adaptive Frequency Hopping
(Bluetooth & F Ut Fetst AAH 0| OF)

=]+ X =
CENES

Xtz

M
Rl
rat

11
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N
I,
I

X
ko
Jm
a
gi
£

7F &9l =8 535 24

(1) Non-collaborative mechanisms for enhanced coexistence of wireless networks (United

States Patent 7035275)
- 53 = AFEstaa) st AldY JHE SA 549 A9E v A gk v
ﬂ&ﬂ;w‘ﬂfg4ﬁ@a%%ﬁ#

(2) Collaborative mechanism of enhanced coexistence of collocated wireless networks
(United States Patent 7099671)

- shbel FA A ol EASE e BAY EEE] A 4
SAokstan oleld eloke S ks AR ek WA o BESE B0l et 3.

(3) System for mobile communications in coexistence with communication systems (United
States Patent 64494610)
- ol WAe $4 9] =D 4et 3
A g SA #9E AR e P HA
A BN JelN A5S Bohms o BHE B 5
[o1
o

E

(4) Method and apparatus for operating a dual-mode radio in a wireless communication
system (United States Patent 6978121)

- o] E3E o]F R ¢H U (dual mode antenna)@E thEE] SHHUE I tlnjo] Ao
293S B3 g5 oHUES o]83he] Bluetooth 2 IEEE 802.11 541 2 F=A15-9]
coupling/decouplings & 53l= WA S A=3t.

o9 = Tae] Bl BaSo] £4).

5o
(D) FASAA LR ] F5 e 39shy] 913 FadE Ay 2 4 (52002-0086987)
- FARE B FARE ZHe] A9 BdEdt 4] s AE £X0M AHEE Ade
ol e AT ArE SAHSY V|FAS ARt Hlugks Y] Heolg e HdEoRE
st Aojis ASeAS FHGES e ATE FYsiH, FASAA =L Ao
FREEH g8 A5 wet dHolEE HE
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