LM E

felAES HENT &
BE 7)717F shtel IEYQAR AZE #
Aglel ARE 1 wron FAS
) F= AR AA FHe gRelt
oje} 2 {Fu|FE A o] A UHH &
7} A Qe A H2stal AEtE =
o A% AR 5HE ZFA FHol AAE oA

S 58S AYEE 5 e S ARl
o}, ol#g fHIFE A B2 AlFE Sl
A= “SHA] A4 Al (Always Connected)” £t
‘I A (Broadband)” 12|31 “BE 7|7]€]
Y| E 93 3}Every Device in One Network)”
o] Al 747} 719=E 7HssHA 3 = #A
71& W] F4=Hojrt,

A HEA4E AYstEE R4 YEYA
71l 11429] Hand-Off 7|53 29 7|,
T83 HEE F8aH B Y EYA Tlie
o] Yoz Pagt 7lgo] & Aotk F
e A= 4= Tera bpsg9] As &
EE R Y3H= BN 7|&o] HEgoA A

glojof A YYo= FITH 7]&olu

ol
rlo
>
o
N
re
lo

¢

VDSLT} 722 7HY4At 4 7]&o] A Eojof
sty o2 B2E 7]1719 HEYNZS 7
ol IPv67t 7H tHEAQ] 7|&ol At 1L
59 71717} ot A x| 7o FE7t 3l
oo Low End 7]7]& 98] AlA HEY=R
71%50] gAIEolo & Ao g H]lr),

oj¢l T2 {FH|FAEHS A HEYHIZE
RFID 7]&o| &3] 7Fegh tite s o)
EJA T S Adsto] LAg 3¢ RFID
Reader7} A o] glojete S A< A
%312 Rl fulFE L 29 FA
A3} Context—Awareness 7]%5-& 71 W2 H}
4 & 9l Aol

RFID9] o] 3t FAS =53} Event-
Driven &7 A& 73t FH|AE S &
74 AYe A% 7P g FA HEYH
7142 7| IEEE 802,154 7|&2 20
Kbps, 40 Kbps, 250Kbps®] @& A% £
o} w9 AP 714, wi¢ 71 vy 1,
st 12 9 AZA4E AlFste] 10m 9]
el 22 Hel oAl 74 922 8
3l Bofo] Ajet FF02 = 9]
t} F8 HE Hofe B4 AAE S-83le

o i
1
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& 2Edo]Ao] 48 AA AL,
AHgaL Brolo] Ae] A AlAF], FAFA
AA 9 2UEY, o3ty g, 29 3
2 h, A Ao Solth 3] AHdH
IEEE 802,15.4 PHY & MAC A% 9jol 7}y
& ZigBee Protocol Stack& &8 A 4AX
ZdollA &8Ao] U, wiE7}t 4 e
A | Bt A&HE £ s AHE 7
T oA TRl A B4l B st AL 7
Al ol F41L $Jgt AA A &R0l
T 4= ek E3, A2"o] ZigBeeE T&3}
£ Hgo| wf¢ HgFslr| WZo YE A
o e =SS Al 4AT & e
o, 738 ZWHA ZigBee ZR2EEZ
Bluetoothi} IEEE 802.15.3 HR(High Rate)~-
WPAN, L 802.11x 74 LAN Z2EZH
oF GX HdSHA] 19 5= Aot @A) [EEE
802.15 4 PHY S} MACS] A}k R&EFE H|
A Aeolw 1 9 AF< Network AF
7} Application Support ¥ A3(APS) R
Application Framework # A&} ZigBee
Device Object(ZDO) ¥ AFo=2 FA4H
APL(Application Layer), 18|3 Security
Suites Zof] o3t BF-L ZigBee Allianceo]|
A AeolE|a 9len] 20054 39 EAY Version
1.00] ARFE deo|ct. ZigBeeE 7|HIO R
St A HEYa= A E= A A A &
2h& A|YslaL, 16H|E e 64H|IE F4AE
st 4+ e GTS (Guaranteed Time
Slots)9] &S 53 QosE AUT 4 Ut

E3F CSMA—CA(Carrier sense multiple

o7
o H

access with collision avoidance)E ©]-&3t
A Aa&e APHT W AN BRL

93t ACK ZREZZ AYF2 &, AA

e

T

9 4m 247 448 B9 542 U
7] €3t LQI(Link quality indication)& A}
g3h0], 2450 MHz o4 1674 A,
915MHz thgo|A 107 Ad, 281
86SMHz T ol 4] 1719] Ad & AHEsHe 5
g 743 gk,

B 19 4L ohg3 2t A 1AelA=
IEEE 802.15.4 PHY A& MAC AZ-of|A 2
& dal 71estdx, Al MAGA=
ZigBee Alliance® ®&# #33% Protocol
Stack, ZDO, 1121l APS(Application Support
Sublayer)oll 3l 71&3t9lom, Al VA A
L &7 IEEE 802,15.4 MACS] EAA-& A|A|
shm 24 32 oig Wue A, 2

o2 A vEoA 28L& 7lest .

II. IEEE 802.15.4 PHY &
MAC Z2&3 41X

HA) IEEE 802,15 4 AL AjolA 4%
g O0EL e o8 74 YEHT EES
3 v g of wE gAE Ho|i gtk PHY
o} MAC Z2EZ9 EF & 2L [EEE
802.15.4 LR(Low Rate)—WPAN E &3} 2
2 200390 SEEUL, A & Au]x
5 3t Al2" o] "agt MAC A9 A
Zof i3t B3} ZQJo| ZigBee Allianceo]]
A A3 Folrt,

ZigBeed] Al HEL nhAE-&do|u
HHAl S 7| B o2 31 XYt Mesh Mode’
o 2elor W o A WAl YEHo] 7
53 WEY Stel shute) 717E 2o
HlolEl 2 B3t $4=419] Epol Hadt 4

o5k Sleep ZE9] Qe =E5S BF A

- 452 -



2005 4% BXFFAIX] H32d M4

WA 22 1) YEYE 228 24T
S Stk QHE YEYT B AxET 7
Aol Robustdt 7|5& T 4+ U=E
2.4GHz¢} 5GHz9] F41 LANOJA AME3h=
DSSS (Direct Sequence Spread Spectrum)
HHAS AISEA L, 2.4GHz oA O-
QPSK Wz WHA1E A&t

ZigBee?] 7|X LR EZE-2 [EEE 802.15.4
AqA FoH EEO| mE9, ttE IEEE
802,11 ¥l IEEE 802,15.3 7|2} A4 U EQ=
ol M2} TR Z AY Wkl CSMA/ CA
A SR, A Hole] B5E X
Q7] SlsiH HEHeE GTS B WAL
283k ot EZ, ZigBee =EES I
olg) F& ol A dloln w2
Ho] Fhsatel, FAlo| YolA B BE
3318 Zrjujolelo] WFA B 2M Ay
o gdoln wTol slsE aivt A,
7ol Bag vgol AR olFo] Ark.

I3} ZigBeetr Channel Access H&] 0 &
Slotted CSMA-CAZS A} 83} Beacon-
Enabled Network ¥r4]3} Unslotted CSMA-
CAE A}83}= Non Beacon-Enabled
Network®] % 7}x W4g AHgshw
RobustnessS A 93}7] 93F CSMA/CA 9|7}
&3} Frame Acknowledgement (A& A}
%), 183 FCS (Frame Check Sequence)&
=3} Data Verification& x| @3t}

gjdlo|A E}¢]e E= FFD (Full Function
Device)2} RFD (Reduced Function Device)

- 45

3

7} 9+=4) FFD¢] #A$= FFD T RFD &
T2 B41¥ 4 913 PAN Coordinator,
Coordinator, Device A|7}A] E}lo] & 4=
91O}, RFDS] Aol FFDO] gs}od 541
g 4 Q13 Device EFQTe] & 4 9ot
RFD= #|49] 2l2A9) vHe] 838 217]
mj & o Light Switchu} Passive Infrared
SensorZ ARg-5}7]0] A¥}slt,

IEEE 802,15 49 A]+= Channel Access UJ
7Y &2 2 Unslotted CSMA-CAH}H2] 3}
Slotted CAMA—CA& AFE-3}=1] Unslotted
CSMA—-CAYF41.2 Non Beacon— Enabled
Network®]] AFR-E™ Random Period -9
7Z1tteth7) 1dle A o Device'= AFA12]
glolE & A4skal Ado] Busy AFEQl A&
#A 5P Device Hlol8 HE-E $3) o2
Random Period7}#] 7|t} o} g},

Slotted CSMA—CA®A]2 H|AS A$3tat
S Aol Backoff Sloto] HxEl= grjo=z
Beacon—Enabled YE Q|30 ALEHC} o
olg|-§ A4:3}7] Aol Backoff Slot-2 7]dlo
2 3} Random Number%<¢t 7jthaic}h )
o] Busy AE] wj], Device= Backoff slot
9] t}Z Random Number%Qt 7|t}hajof
t} v ACKE= CAMA/CAE AME-3}1A]
I HA Elo, g ZF futo] A5 w4
Z]9] Pending HR-E ¥7] ¢35l RF &
F713og Folof st=dl o] HEE& F
AR S R A AZb} w4 7o) 33
o] A€t

IEEE 802,15 404 Kot Au]AL ACL
(Access Control List), Data Encryption,
Frame IntegrityS ARE3}o] X[ U3HA EH=
H), Security Mode 2+ Unsecured Mode%}

t:;_l.

o
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ACL Mode, 18|11 Secured ModeZ} it}

1. IEEE 802.15.4 PHY(Physical Layer) AIS

IEEE 802.15.4 PHY (Physical Layer) A&
< PHY Data Service, PHY Management
ServiceS X3} 868 ~ 868.6 MHz T ¥
ofl A 17§2] A, 902 ~ 928 MHz thHoj| A
10709] AYd, 2400 ~ 2483.5 MHz th %ol 4]
16709 AdE& AMEgtT), ARG ol ot
A4 27t 2 2 4GHzH Hol A= O-
QPSK = HF4]of o3| 250Kbps®] AE &

£ A)Fsk1, 868/915MHz t¥-2 BPSK
Wz WHAlo] ]3] 2tzk 20Kbpset 40Kbps A
£ £52 #Z23tc}h IEEE 802.15.4 WPAN
Q] PHYE= % 27719 channel& ARME-3}H,
7}7} o] Center Frequency= th33} Ztt,
(¢, k= channel ¥19)

opr

Fc = 868.3 MHz, for k=0
Fo=906 + 2(k-1DMHz, for k=1,2,...,10
Fe = 2405+5(k-11)MHz, for k= 11,12,...,26

E3} IEEE 802.15.4 PHYO Al 24 g9
o] g4sHActive) @ B|&3} (Inactive) 77+
o Aujast @A AgSHE Aol olui
223} e Aolg] W B4 U] 9
3+ LQI (Link Quality Indication) AME 2
CSMA/CAS AM23}7] €3t CCA (Channel
Clear Assessment) |9 2 g Ful= A=
7162 A Yt dlojg FAlT} £A4S XY
g},

IEEE 802.15.4 PHY AZ9] =72 PPDU
(Packet Protocol Data Uni)E AHEH ™

A zdE o= EFAHAA JEE
H| X R} & 5-7](Synchronization)3}7] &) A}
|53 SoP(Start of Packet) Delimiter+= 3
7l glo]g ] A& UEdiTh PHY 3t+= 7
H|E 9] Q] Zoj¢} njg o] AMR-S 3] o
oFg 1H|ER FAEo] I3, Z|¢ Zol H
X pSDU (PHY Service Data Unit)o]] g+
H AA Octet 2}Z+2] Number7} 7}A= 7k
£ A9git}, PSDU TE& 7HH Zol2 A
PHY {7 dlo]E|& 435} IEEE 802.15.4
PHY A3¢] 97 T2E (13 DI} 2.

Start of
Preamble Packet
Delimiter

PHY PHY Service
Heador Data Uni¢ (PSDL)

6 Octets !—

(23 1) IEEE 802.15.4 PHY A& M3l 7=

0~ 127 Octets —————

2. |IEEE 802.15.4 MAC(Medium Access
Control)

IEEE 802.15.4 MACS ¥ (Association)™
&}HE](Disassociation) & X @3t Ack ZH Y
& A1gain Zalo) f54 A4 L GTS A
g2 AYste] v Be) S EYL A
168]E Short Address®} 64H]E Extended
Address® AHgEITh A W4 vz
2 Superframeo|gt= T2 A7HE EES
o ARE3EH=Y] §F 7l Q] Superframe2 Active
3 77 Inactivedt 7HO2 LpelA o,
Z} F7+e] Aol Beacono] E0%& SO
(Superframe Order)$} BO (Beacon Order)
T olg3A 23T + AUtk Activedt F
Z+& CAP (Contention Access Period)3}
CFP (Contention Free Period)2 WHA =
H CFP+= E o8 7§e] GTS (Guaranteed
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Time Slot) 2 W], QoS (Quality of
Service)7} BAE]ojof dl= Data A4S 9
A AHEETE Activedt B3} Inactivedt
gdoL Network W] NodeE9] Ay 4An
2| 2318 93t Fa3t 847 "

CAP B<¢t9] data 4441 CSMA/CA
Mechanism& F3l| 4] o]FojAt}, AE& 3}
DA 3= Nodex Random DelayE AHA
% CCA (Clear Channel Assessmen)g
kol @A) Channelo] AHE 7153A1S %
Qg F, A THssrE S St WA
2 o]=ojzic}. IEEE 802.15.4%= IEEE 802.11
o] CsSMA/CASM= &l ZF Nodego| A%
312} 8l Data Packeto] 3X| 7] W&
o], RTS (Request To Send)/CTS(Clear To
Send)9} Z+& Mechanism©] £ZA}3}A] &+
t}, CFP $¢t9] Data 45412 Z} NodeE°]
CAPE o]238)|4] PAN Coordinatoro| Al |ef
e CEEEEEES

7z} NodeE©] GTS Allocation Request
Frame-S PAN Coordinatoro|A] Z481'H, &}
Zof A$ElE Beacond ot o2 A}
AENA GTS7F FFEHA=AE & + A
IEEE 802.15.4 MAC Z2EZo|A AMEEE
743 A4 el YL CSMA/CAS AME-&
E 4 9&d) o] Y42 12184 AAE]

7| &8k,

1) IEEE 802.15.4 Superframe 7%

IEEE 802.15.490| 4= CSMA®} TDMA 2] &+
7} B4 2% 714 Superframe S ©]8-%t
t}. §} Superframe& BO (Beacon Order) %k
3} SO (Superframe Order) groll &J3j| 2z}
SD (Superframe Duration) F+7r3+ BI

45

5

(Beacon Interval) +7to.2 Uy oA}, SD
27t & Active 772 B19] A7)9F Adglo]
FA 16 7)€ Slote & U o Am, o] 72
t}A] CAP (Contention Access Period)¥} CFP
(Contention Free Period) 17t 2 W oA
t} CAP oA+ Slotted CSMA/CA kAl S B
A glolelE Y Fi e 5 AT F
7159 dlojg] Aol Wag Aol of 7
Zro A GTS (Guaranteed Time Slot) &3-S
g g3} gk tjulo| A7} Coordinatorol| 4] &
A3t A Y Coordinator7} T Hpo] A of A
Beacong E3lA &jA Hr} CAP® CFP
o] ALt CFPo Q] GTS T HEE 2zt
Beacon T}t} Update EHoJA HZEFRAE
(Broadcast) E|® CFP L7+e 2o 77} Slot
74X &&=t IEEE 802.15.4 %2 ¥84
ol MAC F+2& T3 Aol7] W&ol CFP
7+t Inactive F7HE Option 22 A28}
1 9tk 2} Tupe] A& vl Beacon AlZHh
of W4 olee] §eh Amelel F4
Active AE|2 82|53t A F71E TF of 3}
o, otE 23l A= Option ot}

2+ Z G QJof A= PAN LYo 2 EF
= AR YEYA Zdyjolg7} AR o
Ag HHoz FHEZHY vHE AT

| ZHAL A 15 msollA] | 245 Sec7t
ok ¥ 7o) v 2k AR 79
o] 719} FHsHA 16712 LT &
2 y¥ojdch duloliae B
AA =z dolHE Bl = ey
Huzd ¢ vl Mol s dole %
< ggstojof dich B £%9 A4
2 As AASHA = PAN 24|
AAE dgZolt 22 A7) 2ol
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Q75 Bl oujolad e 4 St
0|9} Zre BH o2 B Bel HEE GTS
(Guaranteed Time Slots)g} 8} (1 2)¢}
2ol the w7 Bl gol ANkl AAY
o] YT} GTSE YA S80It BHT
JAEe a7she 38 AuAE AN 2
tulolEl7t g 4 A=dl o|AES CFP
o & 4 Ut

=5 CAP CFP
E "

o
J]l]zls[«{s|o[1|:|9ix 11121314

=] o= 100 sto¢ Darution)
SlotD - aBuseSiovaration x 2% [vymbsis]
« 60 X2™ (symbols] - 9.96 X2% msec]

=i}

Bea
L]

SD (Superframe Duratien) 1

- aBmeSapertrameDurution * 1°° [rymbols}
= 9689 2% |symbels] < 1536 * 270 |msee]

I (Beacon Interval) - aBaseSuperframeDurstion * 25¢ [symbols}
= 960 * 2% [yymbels] ~ 15.36 * 220 fmsex]

(3g 2) IEEE 802.15.4 #HIQY 7=

IEEE 802.15.49] s Ze|Y] F+2E et
3t7] Y& (28 2)°lA SlotD (Slot
Duration)#} Superframe Durationg Al4Fs}
3 Sloth=

SlotD = aBaseSlotDuration X 250 [symbols)

= 0.96 X 2 [msec]
o] ¥] 31 Superframe Duration<

Superframe Duration = aBaseSuperframe
Duration X2 [symbols] = 15,36 x2 [msec]
7} it} 18] 11 Bl(Beacon Interval)=

BI = aBaseSuperframeDuration X 2°°

[symbols] = 960 x 2" [symbols]
7} =}=d], BO (Beacon Order):= MAC PIB
o] AAE macBeaconOrderZA] 004 14
Apole] gk ZH=th, SO BOZF 159] ZHe
7+l =] Non Beacon-Enabled PANC & &
Hajo] i malg) FEE %A 9 Urk

lll. ZigBee BEEEE

ZigBee L2 ESS [EEE 802.15.4 WPAN
S 93} Network Layer®} Application Layer
of th3t o= A 2005¢ 34 FA| Draft
Version 1.00] &A% Are]jo]ny, Network
Layer (NWK) #|Zcll4] Routing *§4]2 S
A Eg] YEYIA =27 34 T
et &L E3skal ot

ZigBee Alliance:= IEEE 802.154 Z&#&
7Idte 2 1 A9 ASe BEE AAEI
3] 2T BE 5 A82E2A 5 Y
oA +AZX Y HED +EE e W
dlole] A4ES &34 NEE st U
Bluetooth®} B 3jE o] ZigBee= Rt} %
7143 ¢ dlojy AEE, 2L olE
23 A A Ano EL AYx glod,
g2 EE vi4] 5 E2 v EER
A& 2= Y EYI T FEo] 73l

ZigBee &S A 25l7] $lte] AA L] o
2 A7 A EA sk e, 2 Y
o] A Eol @A ZigBee ETOY FATL XA
Z 5 =11 9} IEEE 802.15.49 A& MAC
3} PHY | o3t EZ35ol| digt dg-E ddst
o 9ln Ax mES grd gdold,
ZigBee Alliance @] 79 H <} (Security), H|E
913 A%, 28 A% (Application Sublayer),
ohA Y, 283 AR 22t it B&3}
Zjo] XNYP=|x 9ok, EZE FAHA A=
A% HAEES Y3t B o2 A3 HAE F
A7 AR ojZE Aol Y Ade A
& ZFolth.

ZigBee Alliance®] Marketing Working
Group o4& ZigBee Al&H0] #8E 58

3
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Au|2817] 3t AA| AH| A 2EE A
b, FAAY & ABlA =2 T

Al 9 =& 4 OEME 91§t Al 7 3
Aoste AY S FHH O 3t viAE
Working Groupol|A =&F hEH FA<2l
02123r5ZB-ZigBee Residential/Light
Commercial MRD (Market Requirements
Document)o| A= ZigBee A|AEo] 844 %]
o2 AMGE A Y E FA™A §§ £
ofel] tha] A stt,

Architecture Framework Working Group
NN ZigBee AT S8 AZoIH AHg
CESERLE LY P BEE ]
AYEE 2y gl AR Z2we
9] 712 #ZAo] E General Operational
Framework W7 1.00] &= % Aol A
HAQ x2ullZ &R Home Control®] &
7o) = Light Sensor ¥ Controller, Actuator
o A H Awribute 2|7} $EH Alefjojct,

3 H Y| E YA Working Groupof| 4] F5
Mo Y=Y A5 S8 A2 (application
Sublayenel et ERTE Fgolc, B &
ol 2ralA 10 Mo YEQDL 2 58
A% EHZEF SEHAY, 28 ZigBee
Alliance 9] Security Working Group-<
ZigBee A2"ol M YEYZ A%} 28 7
SollMe] Hel/AF5E A3t Eet Toolbox A
ue 2 E2How sy ARgons 7] 4%
(Key Establish), 7] ZA<4(Key Transport), d
olg] K353} % Q5o AL friHE ==
7 &g v7hy&S Z§sH= Toolbox HA
1.00] &=t A 42 AF HEEE
A%t Security EHO] HAE A 2¢jo] A
yFoltt.

ofr mlo

Y
ar
o

o1&

2

1. ZigBee ZREZS A

ZigBee TEEZ A®O [EEE 802.15.4
PHY AZ3} MAC A% $o] ZigBee Alliance
7t Aolets MEYZ AFH -8 AW F
A%, 1812 & ZHPH=Z e Z2DO
(ZigBee Device Object) ¥ o]& Atoje] 2l
Huo|AF Aot &8& AFeE 74€
ot (39 3)2 ZigBeed] ZE2EF A
25 UEhd Zojt}, PHYSF MAC A9 Al
A HELZ AFM= UEHZ, B, 1
23 S HEsi, §8 XY * AF
(Application Support Sublayer)oj| A& BFQ1
P2 A HolES RAISE 715 A=

oj7]1A HIQIgL ZigBee AT|Yo|Ej7} HIE

o2 Auw .
1 OT

22 of| tufol2Bo] A2 AR 3
) ez BriYole el mUjE Wt
Aol 71%5& FHAZIE 9EE ke A ¢
a)she HiRIY Hol&-2 ¥llY k= Object
L} Object Attributes®] T ¥A|E YEH)=
Source Address, 422 EndpointE UERY
+ Source Endpoint.Interface Z18]31 Profile
ObjectE FA8H= ObjectAttributelD, HF1Y
3}+= Object 1= Object Attributes®] &2 %]
£ el Destination Address, 52 X] 2]
EndpointE YElUY+= Destination Endpoint.
Interface 2 LA H T}

g ZDO= 5§ A1 ¥ AlF(Application
Support Sublayer)- Initialized3t= 7|53 ¢
ufol 2k Ul faAuzle xgals 7]
2= ool B 7%, 29k V) 7]
5, HRIY HolBe T flan Aolxg

k= 7] = uRlg 9 7)s, 1

LI
[¢]

- O
o=

-0

A o
21 HEYA Be 7S AEd.
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ZigBee NWK+ Star, Tree, Mesh & 9]
Topology S X3t} Star topologyoll A+
ZigBee Coordinator7} Network®] A2t &
A& #AsH, ZE NodeE2 ZigBee
CoordinatorE E34 F41& 514 =t}
Mesh X Tree Topology®l| A ZigBee
Coordinator= 2 79l £ 83t Network
Parameter?rS 243 M ZigBee Router=9]
9J3) 4 Networko] &g - QUtt. Tree
Network o] A= Router7} #|52¢l Routing
A eko]] b, Datag} Control MessageE
231t} Mesh Networko A= EE Nodes

o] Peer—to~Peer W41} 41& & 4= Qlth.

Application (APL) Layer
ZigBee Device Object (ZDO)

[ | [wiEeE. ]

Binking Netwerk

Application Framewerk

Application Support Sublayer (APS)

APS Security || APS Message Reflector Discovery
FTT] Massgemene Broker Maragement || Manegement

Security
Service =@“‘l’/ m.n:vs.u-* ™
(NWK) Layer S~
Provider |udo| NWK security ‘ Netwark ‘ Rauting Routing
Massage Braker
MLDE 8P .
Medhun Access Control (MAC) Layer
Physical (PHY) Layer
24 Giix Badle { 68915 Wiz Radle ] l

(218 3) ZigBee AEH X

D) ZigBee IEHZNA =83 4 €F

o & 7|9t o4 EE2 Ao X dof| nt
A% 4999 oy R4 ¥ @
2 49} 2ttt 19 4o Cm (Maximum
Number of Children)o]@ Ztjy|ojE Ex=
tuo| Ao AFE £ Qe o YEHZ
Z4=Z 9Ju|3}3], Lm (Maximum Depth Level)
olz EYAL] A Zolg Yujat}. of
Arol mtetu|EE o]§std, WlEYA Hd

=
L

22t AXE ojEdA BE A2
Cskip(Address Block Size for Each Children)
3 shtel EYA Yol 2E 9E7|E 8§
3}7] Y3t AA Address Space?l Bsize
(Block Size)= th39] 422 ALtHoh:

1- G
Bsize = = C.
Lj
Bsize — kz,' Cl
Cskip = Floor [ , ]
1 -

(18 49 A%E 949 Ao dqdstd
Bsize = (1 - 256)/(1 - 4) = 857} E1 Cskip
at level 0 = (85 - 1)/4 = 21, Cskip at level 1
=(85-1-4)/(4x4) =5, Cskip at level 2 =
(85-1-4-16)/(4x4x4) =192 < 49l
t} Address= A& ZigBee Z T Y|o|H<L} &
A8H= Cskip = 5% ==+ 194] 217FR] <]
AddressZ 71X A E1 1 o} ZigBee It
ylojEo] B Cskip = 59 =B 22004
42714 ¢] Address® 7HX|A Het. o] ol
ZigBee TT]U|oJE]9f B Cskip = 581 =
L 435.¥ 63, 181 645F 8571K] Q) o=
H2E 7HA = QA "ot Cskip = 181 B$
o= 10514 5, 23014} 27, 2804 32, 659414
69, 1831 694 737tA] &) o=EFAE 7}
2 2= 9)A =}, Cskip = 09 === Cskip
- 19l wE9] 220 10] HaH F o=

2) ZigBee 71719 £& oA

ZigBee YIE$3 AZ3} IEEE 802.15.40]
A Aolgt me|ule|BE o] g3l ZigBee 7|7]
7t AT dTEE $AS AHEA A5 sy
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Ly=3
Ca=4
Address Block Size - 85

[Cskip=1, Addr - 28]

[Cskip=5, Addr ~ 22}

[Cskip=5, Addr = 43]
{Cskip=1, Addr = 23]
ZigBee Coordinator

{Cskip=21, Addr = 0}
[Cskip=5, Addr = 1}

[Cakip~$, Addr - 64]

[Cskip=1, Addr =2]
[Cskip~1, Addr = 65]
[Cskip=0, Addr = 66}
(a3 4y U= § 7Igtel o4 EE2X| xifof] o

2= 7Ed alego) =alx T4 BY

[Cskip=1, Addr = 70}

o] 7]719] MYE On sHH APL AFA
NLME- RESET.request -2 NWK A|Zof X
Wil NWK AZoA o]§ &elstil MLME-
RESET.requestZ MACo] EUjA] MAC PIBE
Default Zto2 AlEgict APLAZ-L AH4lo]
Join®}7] $13 PANS #7] 93] NLME-
DISCOVERY.requestE NWKAZFo2 Hg
3tt}, NLME-DISCOVERY.request+ Z+Ztof|
3] 4] ScanDuration Parameter gt 5<% &
ME 433t 71719 POS (Personal
Operating Space)Ujoll £AJ3H= Network-&
Frohg7] Yt ServiceE AlF3Th 123l
NLME-DISCOVERY.requestE #2133t NWK
AZo) A ScanDuration¥} ScanChannel, 71
2|31 ScanType2 %3ty MLME-SCAN.
requestE MACAIZSZE HGdtt MLME-
SCAN.requestZ 213t MACAIZ2 PHY Z}
Z+o] ' doflA ED(Energy Detection) Scan
< AAET,

0]% Scan® Beacon Payload 4] Y ES=
of) 3t HREL Network List2 B2 F o], 0]
A7}= NLME- DISCOVERY.confirm& E3|4]
NWK Layer2 Sehech 1 % ujAg £7] 9

3 Active Scang AAJSHAIgE POS WollA &
U3t 7]710]7] Qo ojmt v E WA &
22 z}7] Zp4le] PNC7t E7] 13t #2|a
A& 3%t} PNCE F21517] $138) APL A
2o -} NLME- NETWORK-FORMATION.
request® NWKAZFOSZ HU11 NLME-
NETWORK-FORMATION.requestE 213t
NWK A ZojA MAC AF S E MLME-
SCAN.requests 43ttt NETWORK-
FORMATION.request= 7}7]7} PNCE2X] A2
& Zigbee NetworkS A48 4= 9l Service
£ Az}, 183 YA MLME-SCAN.
requestE %3 Channel ListE Energy
Detection ©]§3}¢] Scandlt}, Yol 49
%o POS ol oju gt PNCY ZriyjolE
= glou g tiA] 3 ¥ Active Scan2 AA]8t
I gL At o] A& B8 AHile] F
A8 PAN2] Xgo] AAEH NWKAISNA]
MLME-START requestS MACHIZ2.E g3}
ol Z419} Short Address, PAN_ID, Logical
Channel, BO(Beacon Order), SO (Superframe
OrdenE A7g3lct. oldf giek uizdg ARSI
ok None_Beacon_ Enabled_PANS #AJgt
A %o BOQ SO & 158 HAA1
Beacon_Enabled PAN-E &A1& ulii= 0ofjA] 14
Kfol] gh& sk Fek o] F 7|7 PNCR
A &G AAFSETL Cm} Rm, 183 LmE 2
gs1A Ho.

3t oju] Z o] On AEjellAl PNCE &
st 71717} Qe Aol A2 AL 7]
I % WA o)|F9] 7]7]9 ALole A4lo]
JoinfS]—7] 2]3l PANS 27| 93] NLME-
DISCOVERY.requests NWKAZ2 2 Ads}
1 o]E EQIgt NWK AlZoll4] ScanDuration
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T} ScanChannel, 718|311 ScanType& A& 3}
o} MLME- SCAN.requests MAC A %22 A
g3le] u|AL 54151 MLME-BEACON-
NOTIFY.indication& NWKAZO2 M3}
I NWK A&& NLME-DISCOVERY.confirm
S APL A ZF oA HEsto NLME-
DISCOVERY.confirm& 4413+ & APL A&
o A AL 3 NLME-JOIN.requestE
NWK 7 & o2 X gde . NLME-
JOIN.requestE &QI3t NWK A ZFofA+=
MACHZo|4] MLME- ASSOCIATE.requestZS
Aehstt}, MLME-ASSOCIATE. requests &
013} MAC A &-& Associaiton_request
commandS Associationg & 7]7]of| A A%
3}3l Association_request Command & =415t
71717} Associations 383 4= QIthH 3.1.1
AoA AR =ad F4 TG dudgEe
2J3}| Joindl#+= 7]7]2] Short address& A%
o MLME-ASSOCIATE .response & 23] of
EgAas g3t & Association Response
Command& #4314 €t}

MAC A & & Association Response
Command & A8t & MLME-ASSOCIATION.
confirm& NWK AZ2.2 HEdith NWK 7
22 NLME-JOIN.confirmg £3} Joinol| =
ATS APL AZo] gt o] BHE 53
Joino] %] 91 tF M NLME- START-
ROUTER.request® NWK AZOo2 HY3}HA
gt} NWK A Zo]| A= NLME-START-
ROUTER requestZ 53| o3t uetulgl & 5
7}l 5 MLME-START.requestE MACAH|S- O &
Agsttt, MAC A 5oll4= MLME-START.
requestES 31310} PANOJA AMEE Z}ALQ]
Short Address, PAN_ID, Logical Channel, BO

(Beacon Order), SO (Superframe Order),
PNC ojX. BatterylifeExtension®] A& o532t
Coordinator-Realingnment, SecurityEnableo]|
i3} PIB (PAN Information Base) 4F& A%
3 oo} 4] Beacong 71402 A5} of
2 7]7)7} Associationshe AL 518310 A2
& FTlolER SAhE ARt o] BS 7
2] EAJshE (28 5ok Pk,

ZlaBee Coer

Z198ee CoordA!
| MAC

APL ! NwK
NLME NETWORK -
FORMATION request

D ORRAER

ZigBes Cocr

MLME SACN request

MLME -SACN contirm —e ED3CaM #8

MLME-SACN request

Seiect PANID
Shoft Agdress
Logicalt harne!

MLVE -SACN.Conterm [ Active SCAN 8

MLUME -SET request

MUME-SET confem

MLME -START request|

N ME -NETWORK -
FCRMATION.confrm

M_ME -START. cenfirm

(O3 5y APLOINY MAC AISTIKIQ! ™A Primitive

= =
=2 %’5‘} =k —y

3) ZigBee Application A%
ZigBee Application A5 Application

A Z<2lAPS (Application Support Sublayer)
9} ZDO (ZigBee Device Obect), 12|3L
Application Objects2 - H Tt APSE= HE
A3 AET 58§ AT AtelolA ZDOL} A
AR} 7)k-olEe) Aol d A Q) ARE-S %
QAEjH o] 20} AH|AE A|FFi), o3t A
B A2 dlolg Aulaet Ha] Aula dFE
BE 53 AF=Ed, APS HolE JAEE
(APSDE)= A4l A3Hd SAPS F3f dl°]
g HE AHIAE AlFstal Aps ©E] dEE
(APSME)= ZpAlat Ao sApS 53 ¥
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AE|AE AEL3lY AIB (APS Information
Base)E B3 &l JHA|Y HolgHol~E
FABHe g ZHvlolE7t MEYAY of
| fulo]AEo] Az AAE A 214
Fogx Frjdlole e} RUEPT Ao 7]
2 FHAPIE 7S she HEE HI%
HolEE fAIstd A=z BijlgE Helolx
2ol MR E ZHE S F¢2 3t Bkl
J EHlolE2 PNCOA F&EE=H I olf+=
el e AR Q7| wi&olH, 743
7383t 717] /352 PNCZ} 7HAIAL Q7] W&
ojtt,

oly J3E ddstAY Ee AASI
93| A= APSolA| AF3H= APSME-BIND.
request == APSME- UNBIND. request 3t
ZujE| BE ARGs, HIRIY Hol&& th
I 22 g ge s g

(as, €s, ¢s) = {(aq, ea), (B2, edz) - (adi, €a)}

tj o] 2 9
oA AMg-St
L Cluster Identifiero]td od7] A Cluster
Identifierdt EA4% Z2utd UolA U=}
29 Ruo Sa7 B FEAE o)y
. 29T aul HRIY Pe] BHH) ot
ol 28] 1HA F401T e HHIY P32
527 tjuto]A 9] ifA EndpointE LEHH
o}, olg} o] Tufols 229 tutola
Endpoint, 212} 1 ¥}Q1d HA A A&3t=
Cluster Identifier®] F-48 842 vy H)ol

25 78 & AUt

ol
oL rr

3, ZDoE: HEYZ el tufolart
FYolHE T2 AJA Be A= ot
ojAR FAT ZANA 9 ATE AHSHA o
EIAe tluto]AE EA(Discoven) s,
oywst o FT Aol ABIAE AFTEAE
Age, 222 YEYA el AE 7]
AE AR HhIY 2% ALY
L3ttt ZDO+= = A| Network Manager,
Node
Discovery Management, Z18]3l Security
Manager®] 57}7] 7|5l dig &2 IS
et
Network manager+ QA& $o E
zzaad ofZdAclde Fal Yyl
B4 Aol uet =2Hel utols g
PNC, ZTyjo|g E+ A= HHlo]A
FEso] FHskE 83 wef tutols
Qo] Trjyole £k AE Tkl s 7
2o ZAfal PANS Zo} A}
e& Asst, MEHT FAlol B2
7o FU3 PNCol ZjylojE E=
T gutolavt X A#E 4 YA dh=
Orphaning 2] A28 x| ¥d%ic}y, 2|3 ot
oF tjuto] A7} PNC E&= EHU|ojEd 3%
o= M2 PANS] A& A3 AHSsHA] &
= AdE AT 5+ e 7se ATE &
o},
Binding Manager+= H}19Q H|ojSof tigt
2lAs Ao 2E 7St ol2jt il A}
o|Z2& ALE Foll HoHE= SFEA et
tEE F3AY Z2IREE ofEA ol
< B3 27"}, 183 APS BlRIY H|olE
2 AEHES F7IAY AMAjsl7) fEt
HiQlg el Bt 8 3-& At PNCe} I

Binding Manager, Manager,

O o

ftjo

= ol fr 4o & kol e fr

_1

32T
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yjolElE I3t Node Management 7|52 Y]
EY3 g (Discovery)g ¥st7] 3 o
7 Fe) ANse} 2he g Holes AU +
47 #g AWE, vIg Holgs 4
7] 91t 94 B ANE d HEYJIE
e fHlo] 2o gt A7 B AWE
= 7| Z3ith, Discovery Manager: tiBbo] A
oF AH|A g (Discovery)7]5& AT,
Security Manager:= 7] A4, 7] A% 5
2 Bl B 7152 Addh

ZDO2] 7153t 34| ZigBee Devicer= A
$ADescriptor) HolEl F2E AHgHT
M & (Descriptor) &= =5, == 3¢,
Simple, Complex, 12|11 User Descriptor
9] 5 FFolth, o] FAA LT} & e
Descriptor= 2} =E0flA HIEA] 2] A sjjok
g B Agoln Usl AL g Agoltt. 5
Z209] Descriptor 7}&-H gEZQ =&
DescriptorE A3 AwHE™ (& 13} Z

< =g stk

d

-

= 32
I rl

o ng
ﬂ’ Ol

]

o

(H# 1) = Descriptore} 2=

=3y - ZIoj(H|E)
Logical type 3

Reserved

APS flags

Frequency band

MAC capability flags

Manufacturer code

Maximum buffer size

o ®| ;| |w |

Maximum transfer size

(E 1ol B3l k=9 Logical Type-> 3H]
Zo]E 71X, ZigBee =9 TjHlo]X

hyi i gl B
=2—1

t}. APS Flags A ZigBee Spec 1.0

n
(S

I~

oA A Y3IR] gorg 008 HAAHSE
ZigBee Allianceo|A] @1s}aL S}, Fupy
Y ZE+= SH|E ZolE AMESHAL 02 868
~ 868.6 MHztJ &g 2= 902 ~ 928 MHz U
o8 38 2400 ~ 2483.5 MHz |9 Y-S e
Wit} MAC Capability Flags+ IEEE802.15.4
MACT Beisto] PNCE ALGRAIS) o,
Cutol 4 B14g FED Ei RFDE ALSE
of ojwel el HIE ALGTA Tk W
218 AMEER| 9] of B 18] Security?} T
3t REL AT = U=EE AT

ES
" = Zigbee Alliance

=2— 1

Manufacturer Code
ol A &%3= Manufacturer Coded
Maximum Buffer Size: d|o]EjL} ZUHE 9]
A Alo]ZE el Maximum Transfer
Sizel Shtel mEOIA A4 4 e B
WAz 27]E vebd Zolth, oje} ZHo]
Descriptor+= 782} ZigBee Device2} W&
3te] el o7 7] sietn| & Desciption
sk Zolt.

IV. IEEE 802.15.4 MAC Z=E&9]

241 X 012 "ot
1. IEEE 802.15.4 MACOIA &4sh= 28|

& A IEEE 802.15.4 MAC]|A] Beacon-
Enabled PAN9] 7$-o] H2E Coordinator=
WS AT o] wBE olgsiel i
#de] 57138 FASH Hed EF A2
ol JEYIa EZZ A9 A PNC (PAN
Coordinator)@} Coordinator7} A 43H= v]A
o] Mz 3Eao] HED AolA vHg £
A % A7k wAIstel A PAN
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(Personal Area Network)?] A% A|3}A]7|
£ AT = U (2" 6)9) EF 4
EQA 29 4 & 4 B 722 POSHY 9
PNC A%} Coordinator B, 181l Coordinator
F7} 22 89 R0 vE Afste ¢
o vl FEo] At J57te| HHE &
A Zste EAZE WSk oldt v S
5L Tree EE2A] 129 HE F(Multi-
Hop) BA1& 2 Hst7] 3|4 vtEA] 32 3)
of 3l EAo]7] f&o ZigBee Alliance &
IEEES02.15.4 MAC2] EnhancementS 2183}
3l )&= IEEES02.15.4b F& Y3slojr £8
g AFgo 2 =0l%| 3 Qirt, o]of & J1oA=
H)A 222 s 23}7] Y3} IEEES02.15.4 MAC
ZR2EFO] I 9] CAP F-7to]| Beacon
Only Periodeh ¥ A4 A% 7742 A
2 FHe9T vd 258 Es] A A

& zojHRE AAstel b $E9 B
AE fdsh= Bt 42788 53 AA3] A

A3t Rt

2. |IEEE 802.15.4 MACOIIAM Beacon
scheduling &' =jot

(18 6)T} 7L Tree 204 A7} PNC7}
52 @ ¥ PNCE CSMA/CA HALE ARIA|
% ) A43)A Beacong 4%} B, C, D
7} Scang 3t & B7} 71 WA BeaconS 1L
Association RequestE 3FH PNCE Association
Response Primitive S Z14$:3}31 ACKE ¥ &
SIFS AJZF o] & A}Al9] Beacon Scheduling
Tableo]] 23] BeaconScheduling. Response
PrimitiveS 43l & 7153t Beacon-

TransmissionOffsetTime AR E AojA X

Wt} PNCE Beacon Scheduling Tableo]|
Short Address, PANId, 183 T3
BeaconTransmissionOffsetTimeS * A3t
o olgeld 4¥E 8 1Yo =4
st (19 7)>eF Zrt

End Device Coordinator
. Coordinator
® End Device

(33 6) Tree 7= oA 28

End Device End Device

Active Period Inactive Period

Beacon-Only Period CAP

4—-' BeaconTransmissionOffsetTime for Node B

O3 7 Hid AAHEZE 0188 = A% BY
bl 5= 2o

1 & C7} Beacon® E£3l Association
RequestE 3}H PNC7} Association Response
Primitive 2 A43}1 ACKS S 3 SIFS A]
7t o] & z}Ale) Beacon Scheduling Tableoj]
9J3}] BeaconScheduling, Response Primitive
£ A4l g 753 BeaconTransmission
OffsetTime JEE Hojx Btk 22 Wy
9.2 DA = BeaconTransmissionOffsetTime
HEt HEHch o] 8-S IYOE =45
W (g 8y 2t

C= ZAlo] RN 7]7]o]B & t© o)A} Child
71717} Associationg 2.33tA] 2 Aol
ueba] dAg A7 (AHEAF A1 AIZD St
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Activg Period Inactive Pericd

Beacon-Oriy Pgriod CAP

(12l 8) = A B, C 22|12 DY H|Z &E O

Z}A o)A AssociationRequestS 831+ 7]
717} glow ke BeaconTransmission
OffsetTime& BeaconSchedulingRequest
Primitiveo] AlojA EA HEE (002
Settingdto] AofA4] Hujo] PNC2| Beacon
Scheduling Tableo]] &9} Q& A4lo] &g
vro. BeaconTransmissionOffsetTime2 A)
Agtcl. Beacon Scheduling Table-2 Short
Address, PANId, 183 o] 7|7]o] &=
BeaconTransmissionOffsetTime ©] Matching
o] Ho} A&x|o] glrh, A-&AQ v 27
72 93l AME3}A] ¢+ End Deviced:
AASE F¢E 1922 ZA8HHE <OH
9yt 2t

Artive Feriod Inactive Period
- —

Beacon-Oniy Peniad CAP

_HHER

‘Removed from the beacon scheduling table
i - —_——

i BeaconTrmsmissionOffsetTime for Node D

(a8 9 AN238IX| ¥= End deviceE MAHsh=
o

Node BE. #-gofi= xp4lo] RN 7|7]2 #hek
g Zlolmg, AR AIZE AR A1 AIZDE
ot R}Alof|A] Association RequestE 833l=

71717F glo Edhe. BeaconTransmission

OffsetTime-& BeaconSchedulingRequest
Primitiveo] Aojix EF vEE 020F
Settingdlo] Aof EuUjo] PNCEl Beacon

Scheduling Tableo]] E9] Ql&= AAlo] &g
HFe BeaconTransmission OffsetTimeg A
Agttt, B Beacong AFT £ Ue
BeaconTxOffsetTime-& Tgdrx] gkgro v
2 Fi= Passive Scang €3] B9 Beacon&
5L + §& Aotk 284 F7t BalA
Active Scang £ &3} BX F2] Radio
Range ¢tofl 9JeB 2 FQ] Beacon Request
£ 74 € Zo|H o] RequestE &&= & B
L #}Al9] BeaconTxOffsetTimeo] gloBg
BeaconSchedulingRequest PrimitiveE 4|
Ao A A43le] RFA19) BeaconTxOffsetTime
& et

F7} Bol|A| Associationg 2X31H BE Fol|
Al Association Responses #4313l Acks
we 5 SIFS AjZto] ZjupRpupal Fol A
BeaconTransmissionOffsetTime S 43}
oF 3l} B AFA1-2 Beacon Scheduling Table©)
gloug zA19] ParentQ] Aol Al F] Address
7} &9 9+ BeaconSchedulingRequest
Primitive® A48} AckS W=ttt 139
A& SIFS AlZbo]l Auzmtzt FollAl &
BeaconTransmissionOffsetTimeS Beacon—
Scheduling. Response Primitiveo]] Ao{A] B
oA A4sti BEHE AckE Weth B
442 Fo] BeaconScheduling, Response
Primitiveol| 4] Fol|Al € BeaconTransmission
OffsetTime2 $Z3%1 ¥ Beacon Scheduling,
Response PrimitiveE £33 o] JRE Fol| 7|
AEATH M)A AABYL ol§F R A,
B, D 181 Fol ¥| & Y= ASE
age R =AEME (1Y 1003 At
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Active Period Inactiva Pencd

8sacon-Only Period CAP

emoved from the beacon scheduling tabls
|

j'—'i :

(J2 10) == A, B, D 12|11 FQ H|ZA &5 3|0

qlok E7} Association requestsS Z45351H
HiH 0 2 Eof|A] & BeaconTransmission
OffsetTimeS FZ3% & BeaconScheduling,
Response PrimitiveS £3] o] AEE EofA|
A43ch, a8 E E3 A4lo] RN 71710)
B2 g o)A Child 7]7]7} AssociationS 8%
31X & Ao wEta AAT AT (IE =
o] oF 1X%) =<t Ao Al AssociationRequest
g 233 o7 god gFwe

BeaconTransmissionOffsetTime &

1=
}o

e

BeaconSchedulingRequest Primitive®j 4o
A EXR H|ES 002 Settingdto] Ao EU
o] PNC9] Beacon Scheduling Tableo] E©]
9= ApAlo] ke BeaconTransmission-
OffsetTime-S A A3}t Beacon Scheduling
Table2 Short Address, PANId, 12]1L o] 7]
7]}l &= BeaconTransmissionOffsetTime
o] Maichingo] o} AgElo] gk, HlA &
AEYL 0|43 = A B, F, D 1L E9
A 25 8 1oz mAsE (19
1133 2t

Active Period Inactive Period
s

Beacon-Oniy Per:od CAP

P Removed from the beacon schedulirig table.

'
|

! BeaconTransmissicnOffsetTime for Node D

(12 11) £ A, B, F, D 12|2 EQ HIH &=
3|nj

WA =j31 2}Alo] Beacon Scheduling Table
o] gloma SIFS A|7to] AuAutA o
Short Address7} & 9o %+ Beacon
SchedulingRequest PrimitiveS B|A A3
32 AckE ¥rEth B AH4lo] Beacon
Scheduling Tableo] 222 SIFS A|7ho]
A URpkR} 7€) Short Address7} S0 &
BeaconScheduling Request Primitive & A<j)
A A4sta AckE Bt A A4
Beacon Scheduling Table2 A8 A4l
9] Beacon A|7t3# 7} 7}7bE Beacon
TransmissionOffset TimeS AAFslo] o] Zk
S J9] Short Address®} 7| Beacon
SchedulingResponse Primitiveo]] Ao] H$
3t 3 AckS wret, v 2AEFEE o8
3t =T A B, F, D 281 Jo v FE 3
Sjsie A0S 1gos wAs (1Y 12)
o} 7},

Active Period Inactve Period

Beacon-Only Period CAP

B

Removed from the beacon scheduling table.

[PRSE—— i
! BeaconTransmissionOffset Time for Node J

(12 12) £LE A, B, F, D Ja|1 J9 H|f1 &=
3\|Ij

spxgte 2, (19 12) o4 e Ji RHAle]
End deviceo|2& t© o]4} Child 7]7]7}
AssociationS 8A3}R] S AolH x}41Q)
BeaconTransmissionOffsetTimeS AolA B
Yo gttt AjZHS A AT Ao,

Sfol 4 4 Beacon AAZYL 9%
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7129] IEEE 802,15.4 MAC Primitive ¢
MLME—-BeaconScheduling., request,
MLME-Beacon—Scheduling. indication,
MLME— Beacon—Scheduling, response “1&)
2l MLME-Beacon— scheduling confirm
Primitive & F7}8l¢ o 7]=9] IEEE
802.15.4 MAC Command Frameoj
BeaconScheduling request Command
Frame3} BeaconScheduling Response
Command FrameE F7}35}9 03 MLME-
Beacon Scheduling, request Primitive:= T}

&3} gt

MLME-Beacon-Scheduling request (Coord
AddrMode, CoordPANId, CoordAddress,

BeaconUse, SecurityEnable)

Z}z}o| stejulE]i= 648] E Extended Address
& AE-EHR] T 168 E Short AddressE AR
3 %9 928 Uehht CoordAddiMode®}
CoordPANId, CoordAddress, 12} 31 Primitive
£ %3l 7)7] AH4lo] Beacon® TR o
& UE= BeaconUse mhetujg|(o] utat
ujE 9] Zko 2 UseBeaconTxtime S 4 E
L ouhgd 4 At AR MIME-
Beacon-Scheduling.indication& th-&1} Z+

o Bofsteict.

MLME-Beacon-Scheduling.indication
(DeviceAddress, BeaconUse, SecurityUse,
ACLEntry)

o714 o}e}u]E] DeviceAddress= MLME-

Beacon- Scheduling.requestE 8 %3}

Device 9] 45 U1 BeaconUse #a}
OBl = Primitive® 43t 7]7] 2pAlo)
Beacon® WL o] B S Ueur
SecurityUse2} ACLEntry&= Security®} 33
3t watuo) g E o)tk MLME-Beacon-
Scheduling.response Primitive= t}-2-3} Z¢

© sfgolg 2 2Ashert,

MLME-Beacon-Scheduling.response
(DeviceAddress, BeaconOnlyPeriod,
BaseBeaconDuration, UseBeaconTxtime
Status, SecurityEnable)

o 7] 4] BeaconOnlyPeriod= & 7§9] Slot
Duration-g& BeaconOnlyPeriod 2 A}R3}=
AE g8 FE g gogox
BaseBeaconDuration Beacon Zo]¢}
Guard TimeS g3} Zo}& Jeh)l= et
Elo]™  UseBeaconTxTime= Beacond %
HA BaseBeaconDuration®] 43 #91%)
A= atetu]E ol

otz 8 MLME-BeaconScheduling,
confirm+= Primitive= th-2-3} 7+ u}alu] g

2 745,

MLME-Beacon-scheduling.confirm
(UseBeaconTimeSlot, Status)

UseBeaconTimeSlote= % ¥ H
BaseBeaconDuration©)] A&d ZAQIE AR
8= welu]Ejo]al UseBeaconTxTime&} A¢
B} 212 ¥8F= Status TEu) g ol

+ AollM d%F AdUE AHESHA H
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(D FA Hebgl= ZigBee NWKOIA Aot
¥ Beacon 2AEH A YERG 24
HE9 sido] 7Fs3ict

(2) Tree F+Z A YE U= Beacon 2%
o] EAlo digt 32 wete] ek,

(3) o|u| IEEE 802.15.4 EZo| T 7|72
HERE wf & oA AJAEE Agke
2 o|Z0jA 71719} Primitive] X}o|&
QI3 BA|2 Superframe LXR9 z}o]
9 BOP 1219 ¢l4]o] Brlstuzg
Backward Compatibility7} £7}3}4) A3
ZAEod 5 v}, a8y, B fAGe
Association® QA8H= AJ2& 7]7)7}
83 W2 7]& Coordinator 2 H-E
ResponseE HRE 0|3 SIFS A7} Zoj
BeaconScheduling-& ™A 83314 s}
HooZ SIFS AlZF o] & o] Kol &
oj 2 2] -8 ARSI & ALME
dsto] of4Jgt 7]719F 19| g2 7)7]
£ 7o 7hssHA =y o2 ) A
AN MEZ S H2A HEz
Backward Compatibility7} 715314 €
o},

V. use

<A AHE B4 YEYI (Low Rate
Wireless Personal Access Network, LR-
WPAN) 7]4:¢] IEEE 802.15.4= ¥Z3}7} &
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