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MACY %28 938l zF tufo] ~E52S DME (Device management entity) S E&3fojoF 3t

FCSL SAP i
Device management entity
-t > (DME)
Frame convergence
sublayer A

A
F
c
s
L

A 4

{— MLME SAP
M 802.15.3
A
c
p
H
%

Media access control - MLME
sublayer (MAC)

oo
= <
PHY layer - PLME i % -

a9 4.802.15.3 TREZ AH

7} REAZEe AL Ay ryW FCSLS 802.2, 1394, 183 USBH 7Z& thekst
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T2 EFo g =y thE3t (Multiplexing)S A8ttt MAC F-#ASS 2452 A
g, G Ao, AR e, Ad w75k, dHE (Fragmentation) 3 s}

(Defragmentation), 9 % AAd%E, 54 Addd, 28 d8#8 52 335, PHY

FEAISS PHY AFS (Specification)s Al &gttt o|w) DME®F MLME % PLME+= 7}
FEASS #sr] 93 o] ~E A|F-3lH, SAP (Service access point)E %3 4
TA8S FPeh 802.15.3 F+olA MAC SAP, PHY SAP, MLME SAP, MLME-PLME
SAP 52 "yAaHoz Ao 9o}, MACT MLME Apole] <lEjso]xuy PHY9}

PLME A}o]o] QIE]Ho] 28} 3HE 45288 Wotatr AowolglA] &

A3% MAC ZH g T2
802.15.3 MAC tA¢] 5 AAERE Jd=s UMEATD A4, dEvHo S 93 QoS
A, Agdelolt), =3 vEYIe} g2 tnto]lxart YEY T A3t el vpaE 9
EHoln Vleg " 4 da, B dA™A glo] (1x oo mE AFe X
H vESA I Frtstar gH S = &S vtk QoSE A ¥sty] 918 TDMA (Time
division multiple access) ¥2& Aehsta ¢}, A== 802.15.3 MACY 03 &

o ARARE F43 FolE% AALEE AFen, AALEAE QoS Ago] 7

_4

I
u
x
_>i

&9 5 QA @

T I vA, CAP (Contention Access Period), CFP(Contention Free Period)
o) Al FROE FAHo| ek,
Superframe #m-1 Superframe #m Superframe #m+1
Contention Channel Time Allocation Period
Beacon Access
#m N
Period META I MCTA T oAt | cTa2 CTAn1 | CTAn

a3% 5.802.15.3 wHZH Y Fx

H ALz de W ol AE==d oy &3 (Timing Allocation)Z} I ZY
delgn (deEde, A2 Fold DEVAR $)E ¢ttt CAPAAME W% (Command)
3 Hv)E7] del¥ (Asynchronous Data) 9 QoSE &£73HA &+ Zeols whdt
CFP: MCTA (Management Time Slot)53¥ GTS (Guaranteed Time Slot) £2 Y% ™
QoSE &3k oy =y, =, SAA4 ~EW (Isochronous Stream)¥} B&7] ©]o]

Bl 4o AMg-FE T MTCAE PNC¢ DEVZEe] #8] ARE wdstr] $3to)t}
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WA A2 AS B, vA A E TDMAZE, CAPoA = CSMA/CA (Carrier sense
multiple access with collision avoidance: CSMA/CA)E-, CFP2] CTAd A= A FH A3t
AE ¢ (Fixed Time Window)e] TDMAZE, CFPe] MCTAAE EA AA/EA X4 o

H A9+ TDMAZ, 184 g ¥H=2 v Slotted Alohas ZHzb AR&3HL}

22} =l

CAP g9 Hulo]lxso] VA om gyl 744 vF JE5HS 53 T5 398 &
2 e 34 (backoff procedure)S AFE3fe] Y Hto] o]FoJZt}, CAP 992
A F AAALS A5 5 gl7] WEel sddEH 2 Hls7]A doly EgY
of Attty webA CAP= PNCeF tulo]l=E3te] Wiusle] 2 o] &€, [17 6]

& A Zg el CAPO x5 HA

CAP end time

Beacon CAP CFP

L Piconet synchronization parameters information element indicates CAP time

a8 6. pHEZY YA CAP T+

802.15.32] CSMA/CAE F 709l IFSs (Interframe Spacings)& AH&3tt) shus
SIFS (Short Interframe Space)©]a Y& 3}t}+= RIFS (Retransmission Interframe
Space)©]t}. RFIS+= SIFSO] aBackoffSlotS ©3k A3 o™ SIFS$F aBackoffSlote &
F PHY Aol oj=4 ety CSMA/CA®] WAU S W e 342 [EEE 802.11 MAC}
fAbete (28 712 CAPolA CSMA/CAS HAUES YeERd Aelth

[«—RIFS—>»<——Contention Window———————»|

RIFS <«—SIF
Busy Medium Backofff Windgw Next Frame

aBackoffSlot Select slot and decrement

«——Defer Access——»¢——  backcffaslongas ——>
medium is idel

19 7. CAPelA CSMA/CA

Hule] i RIFSSH 2 el A%717- g18) Ad FA4713+2 Agstel 1 ol o
olE] AL AEFTH ACK AL SIFS A7t of

T
i
=
il
e
oy
i}
o
rlj
2
ofy
iy
o
1
)
_Ori"
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U Al Wex dyEEs A

CTAPelA AHE T2 BE CTAo AAAZFR A &A7te] BAE AAUSTS 7]
o 7 3t} PNCE CTAPZS CTA (Channel Time Allocation).& a1, CTAZ}F Fo]3A
fulo]~= CTAS A &AIZE 5 th& DEVSF 1 AdS il AASA gevhes 2S
g webd PNCAA Ad Hs ¢hds] Alojd 5= 9o QoS #de] &olstaL, H
He/ede 2Efd} 22 FAAQ oy Ee] Attt [19 812 sz ol

Al CTA?9] #+x& vehd Zolth

wl

gul

=

H-

Channel Time Allocation Information Elements indicate the starting time and
duration of reserved time slots

MTS | MTS | GTS GTS GTS
1 2 1 2 '" n

CAP

CTAs

Beacon

a9 8. FHEHAAA CTA

AL HeolHE 2w Bo3 AAHEE 7HXa glow, CAPoX = Hnpo] A7t
vzZdlel A 8, AT &7, WA Fol AeS o 2§ AgelM Aded
AMu| 2ol s Zeb= ol (Payload)E B o Sl Al 3te] CTAPOl @3+t
~Egy 3} e F7] dolE= CTAP ¢tollA dAEd 7137 FoA= A%

71 "elgE Byl o zhzte] A7)o] weh HAdsiA 2= oM AEE 5 vk
= UEYA AA A 100Mbps AFs o] drtal st 21 F 30MbpsE AH&t==
5% M15MbpsE ARS8 ofghs AdS ofa, 71 vt dHoly Zedle] A H
olHE FAlslE GTSlE F £77F 2tk A HAlE 52 (Dynamic) CTAO]
CTA®] 9A= sz dviet viy= Ao 3&5a glom vds FAW 445 8
A Fgh tE & 7HA= Pseudo-static CTAR, FrHZd vttt A&l dF

o] WA gom wHE B ) FAHE AL G Belddl HelHE ST 4 vk

2 AN eld 05 ol Ao WAL ANeA RaW Y CTAE A
=2

£
offt
ax

HAty, 53 CTA®} Pseudo-static CTAS] ZH ¢ &= [
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Superfram 8 CFP
u| e 8
n s CAP
o 1 2 3 4 5 6
c CFP
Superframe ] CAP
n+1 3
@ 3 ‘ 2 ‘ 1 ‘ 6 ‘ 5 ‘ 4
Superfram 8 CFP
u| e ]
CAP
n+2 3
@ 4 ‘ 2 ‘ 6 ‘ 1 ‘ 5 ‘ 3

|:| Pseudo Static GTS (session # 2, 5)
[ ] Dynamic Static GTS (session # 1, 3, 4, 6)

1% 9. 54 GTS¢ Pseudo-static GTS

A 4% 802.15.3 MAC 7]
802.15.3 MAC thet 7|55S Edata Atk 1 FolA & 42 Ad 2 Ao
o} M= A 2 Tkl 2L @3] A9ty g
7h 93 AFL 54 2 58
PNC7} 2 4 & $8& AW DEVZF & Bul7] AlFsks 3k 39S 34
). 2 HrHassociated) DEVZE §lo]%= PNC7F v]|#AS »uld gzvoz 73},
PNC 538& Ad DEVE WA A&5x 2 AEdS 27 93 Qg gz 9 A
oW HAE Hulo] IS s, flow A2 Fmdle|y o]y FIUS
AE &Aool gl
A& DEVZF 71E 9 3dle] #7bstd, PNCE o] DEVE 8-S 7Alste] PNC7F €2 5
Hol] ¢ Hold A8 (XY&EE, PNC 58 59 5HAMN “capability information” &

i)

o

—_

o,
ek
4 32

vl sle] weh), o] DEVAAl PNC 9388 UAFE =9 (handover)E S8t &
A PNC7F 288 A gz @& DEV % ttbol Al PNC 98-S dAE ne =
LHE A3t =0 Fofl dolH dE5e Ado] §InFE V| AAHHE RE AT

- .
A2 Aze FR g3y stelA Pl (1) =yl HelE gAY (2)
2 HEE @ 7ARES PNC s8] = thE DEVOlA |AF7] 9 55 o= o] &3
th Azke] 497} o]2u WElE (multi-hop) H=F WES Folth [ 10]3} o] #
CTA (A4 9]zle] PNC7F &9 B35 Apo 2 &)
of g ARk 2 S FE g3dle] 7 3 HolA F&Et=E A flel= Ut
(association), 9=, ACKSo] A& oz AHzwHe mzyo|t. HAHdEsE HE gz

4
PNCS| #2408 EAA $Re $58& 2tk 44 =] PNCE P2 3=y

b
K
R
&,
o,
sk
ol
&lt
MN
(o]

rivate
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o Winjolm g K@ uzmule] PNC B tE DEVS A2 ¥ 7uYlS 93k private CTAL)

oE FtelM AR HolEE wEd 5 9l

Iniparent piconet superframe 4-'

G, CTA CTAZ CTA CTA CTA
%q, g 1 (private) 3 n 4%’%’ g 1 CTA2
|47Child piconet superframe 44
_________ c
Reserved time 6‘9%0 A CIA CEA Reserved time 6'%’%
>l P ]

Communications rules

| None | c-P | None | Cc-P | None | C-P I None I

c-C |
\ Child network member
communication between: DEV &
DEV, or PNC & DEV
Communication between child PNC & parent (DEV or PNC)

No peer to peer communication during beacon times

EERUR EIEEFEE R EV EIE EL PR

of% e Fw vmdl sleld FAsel W Adel g A% AR o2 sz

o
it
rlr
o,
K
N
o
=
o,
Yo
o
K
N
o
o]
Z,
(@
s
4z
fd
o,
f
P
1o
ui=
I
N
L
i
2
2

5 ovzde] g DEVY HolHE m#d 4 fivks o] vat o, ol% HIus
3 g® HAIAE private CTAS] th& b4 F 5
FZY9] PNCAA ®dll 4= itk PNC7F €5% w, PNC 598 A & DEV7ZE 91
o, PNCi "7 “PNC shutdown” IEE o] 3|mUlS et} 15 gzyo] T3
g o A2 gzUER ol FIYE T Shuute] A% FAHow FASa UAE
sz A4S FRatEd, o] W E=AE ImYe Fr PNCYF At A% =18
H3ZYE v A FR 33U PNCO FAE AlAsIY 592 gJzvozr AT
NC+ disassociation %S HUAY E

Amdst 44 Aa9e FRAD ek (29 111 PR w=ds o wm9)

iy

iu)
ot
)
4z
t
gs)

2 Mo
)
!
=
o
r o
)
il
o
1>
ot
po)
o
v
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|<7Parent piconet superframe —bl

% CTA CTA2 CTA cTA | % CTA
v‘b,) caPl Ty (private) 3 n %, | CAP cTA2

>

«———Neighbor piconet superframe 44

Neighbor network Neighbor network Nelghbor network MNeighbor
quiet communication quiet network comm.

Communications rules
| Nanel N- I N-P | None | N-P NN

P N-N
\ Neighbor network member
communication between: DEV and
DEV, or PNC and DEV
Communication between neighbor PNC and parent PNC

No peer to peer communication during beacon times

IOy 11 B g3yy ol mayle] Iy A

. vzl 7t 2@ 25 (Association and disassociation with piconet)

DEV+ DEV #7134 (association process)S %3] 3 3dlo] 73ttt DEV7Z}
“association request” B#H-S B U a1, PNCE “association response” W& o2 $u3lc},
o] #AJA 1-octet DEVIDE H-of W=t o] A2 vlavl o U3 AHARA Q13
=5 F0l7] flel 6-octet FA T4 Al AREE T HZel= A} DEV X (DEVID, +
2, TEAR)E Aerh Aol FREW PNCE 7] EE DEVE Wd Aw
(DEVID, 4, S¥AR, 773, QA &9 5=, SPS AH)E WS o224 A
DEVe 7] DEVE 4% 14 4 ok 27 5 A2 Fojshs DEVZE Alsshs
Mu)2z9l W zmdle] 7]E DEVE©o] AlFshs Au]zo o
At (01714 AMuH|=g DEVE] &&AFAA Aedhs 7les 2ot AT A2 &
o= Fedh)

DEV7} #zue Wizt 3 wjub PNC7F DEVE AAstuz 3 o ey ay
(Disassociation process)¢] ©o]Fo]%x]a DEVIDE © o|At f&stA &4 o}k 802.15.3
o 54 F stve= UEHA 7t 2EHIF 1x ol wig- A2 AlZte] o] FojXitk=
Holth, o] obg AFEEE7E ward: Frbst=dl AlRte] ol AyAe ¢ drke
el A g€ Aol

. Ad HZ (Channel access)

CAPell A= CSMA/CASH Mo = HaE olgsh= A7 Ad H&& AHSdd. o
olHE Hujarzt & wf wjA|7} AREE A = A 7IRkS V) &

ZIgel= 71EES 09 e dmgAbole] ghEs FollA e

F ANE WBY 5 U=

Tio
@od
o

SN



ek ACK7F et god Moz Ang g AFdon 59 w93 o= 7|t
Y F g diolHE AMEITE PNCE CAPAA 2l 4= = vl (
2, A7hE AAstel wxie] g3yl F7] detvEve] EIAA L
CFPel A= TDMA ®W2lo] ARg¥th. TDMA W22 e &
7] wZol dA7s3 QoS 54 Awel 8" 4 Avk= Aol TStk CTA (B
GTS)= A2 ARt 7]3be] BAE = &3loaA, o2y ] T9= HEARE Fdo] ut
4 e 4 CTAS 593 ~Egy A4S A8 = rHaZeduiet AdAzto] &
gE3 g 1 YR AT pseudo-static CTAE vrdth o2 Auxl= CTA W
&8 g9S HAselr] el BE ArEEE vAs Fu g AgAz
= 17F WellAl B dle]E = DEV Aol 4
gtk AlE Eg ¥sks DEVE dske AR dE Eo] ACKS Faz & 4%, o]
B P gunt olygl ACKE 93 Azt Tzt 4o Fad At 58 AAkst]
“channel time request” H#® S PNCo| HUof 3t}

MCTAE $21 = H2#]7F PNCelojoF gt 3 9lel= CTAS sdsitt. WHS
BU7] 98] 2E CAPE AR&3EAIRE o] MCTAE AH&3 4% Uth. Open MCTAC A &=
oj'l DEVE W#H S PNCol B4l 4 31, Association MCTAOAM = dA Z7FskA] &

1+ DEVZ} PNColl #7F 23S Bl 4= 2t} Open MCTA9} Association MCTA+ <]
2] DEV7} &#3tta 2 4= 9JE=d Slotted ALOHAS AF&-3lo] mjAo] HZalw, 22X
2/EAA ) dgE BES MCTAdAE TDMAE AR&she 2ol Abo]3 o

rlo
=5
HN
fo
o
=2

o
ol
)

~

U3 54 &

g}, A9 A7k &8 (Channel time management)
He A WA E AL BRE dolEHE dudo® wEym Al 712 el 9l
Al

CAP&¢E Bl 57] dolHE BUlAY, CFPES SAA 2EHS 3 Aarzts &datA
v B ALY, s o 2 CFPERt vl 5 7] S Edste] Bt

NS 2T da flo] A% HolHE Buluat & uj= CAPE o]&std €
th. DEVE gt A e=m Adrzte] dad 49, FAA4 AEAZHS PNColAl 273
ok W3l “channel time request” WHAIAE HU+=4], o]Fo= AZlo] o= DEVZE &

AEE AsheA, dvit @e Aol BadA, AEdel Ht Uy

)

Of

>
o

glo] pseudo-staticRIA] dynamicRlA| o4, $-HE9] & x3srh AR o 5 Qe
Aol 9lem PNCE o] DEVE 98 GTSd AIzrs dgelsd], g 1+4e 733
b A&3 vh, SgE JGAZES v e CTAC ¥3Hs o] ezt oy HAE a4}
s E DEVE o] 9] o] dfal] Ate] S34E a8
th. #HEE %4 DEV, #4 DEV, 281 PNCE SAA 2EZWS F733 @ilo] 9l

ao] whplw ~EY

o
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o Fgd FoE= vAd g CTAZF Y(ulDF ez FAHT

Hle7] @32 ozt tErh Bl AEAS a6k Aol ofyet HolHE A

=2
=
2
%
i)
O]
o
X,
>,
N,
o
i)
ol
ol
o
rie
n)

Adzt vjzsich dolg dE 8 FAe] wiylE A g, 2EWS AAsd DEVE ©
Aol o] el Azre] S-S &7 & Aok #-Ed $41 DEV, 41 DEV, PNC+=
HE7] diole dAS FuAA F Atk

v}, F7]3} (Synchronization)

9349 Wl DEVE2 PNCe| Algtel] g7]gtaof gt vdol= &7|stE 98] dash
ElolW stetvlElE, = v WE, 7 ZeEQ) 713, CAP E8AIZE CAPolA oW #3
HAIA 7 R 5 gl=A] ol £§E o] gtk DEVES H|Z preamblecl A Efo]W &
o8 AdAg) o] HHle] ARE B8, A 7 F<l DEVE HI AIZA 7 EFlE

A dFS ol &l Al AFE AlFtEiof 24 & 5 ey, vFTkE Y DEVE Al 7t

vl @83} 2 QA3 (Fragmentation and defragmentation)
MAC Sublayer7} Auj2ajoF & A AZoA dHolg Z#H <A (MAC Service Data
Unit: MSDU)o] & A9 98] MSDU9| v 3} 2 dd#slE x| 3} oy Z#<d

S Bad £ Qo AL =Ty 9 IrE Fdo=2x HH FER (frame error ratio)
T S S-S onFt). shube] MSDUCA #38d zF 2z MSDU W3¢t &7
24 EARMEE Fo W o2y AHEm, Al DEVOA] o] st ZZES W] UA

Bk 5 ukE =AdR FAgske] 9 AT dEdh

B-E &2lsly] 9sl, 4 DEVE [XE 113 22 Al 714 349 ACK

¥ 1. ACK Policy W=

Type ACK policy ..
Description
value type
The recipient(s) does not acknowledge the
00 No ACK transm%ssion, and the S.ender treats  the
transmission as successful without regard for the
actual result
01 Immediate ACK | The addressed recipient returns an Imm-ACK
(Imm-ACK) frame after successful reception.
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The addressed recipient keeps track of the frames
Delayed ACK . . . . .
10 (Dly~ACK) received with this policy until requested to respond
Y with a Dly-ACK frame.
11 Dly-ACK The addressed recipient returns either an Imm-
Request ACK or Dly-ACK frame after successful reception

1) No-ACK¥ A& HAo] "da3dtA &2 g o i3] AM&3te= Ao}, FEN~
Ev BREIRAES 9 Bh=A] No-ACK WA o2 HEu|ojof st}
2) Immediate—ACK2 Z} T g olof] tf3l Al & dA A

£ nEs P,

3) Delayed-ACK &3t ACK glol® o8 719 = dEs Al B 5 3t} o]
Delayed-ACKell&= ACK ¢lo] 24 4 9+ 9 2 yehgs d=71 glojA, 4
SollA AA/AAT] FA Foll LEal o] S olgdte] TES AT 4 St oY

o}}
m
<
N
L
>
O
~
il
=
N
b
ol
fE
(&l
o)
o
tlo
2
R
oy
ol
Al
v
o
N
ol
X
%0,
o
|
iy
o2l
rlo

Hujolxl dHolE Hi= W@E wAAe 19, AdE s, FAldl 2081 A 55 wE
CAPellA AdE AL WMo qfxe mErh CFPolA = doly Zed &4l
AFFE RIFS ATA7EA i A7 7 Eield ACKol &4 @t ofvolm

Al AdEE ek

A)274 802.15.3b MAC 7]& /&

11

IEEE 802.15 Task Group 3b (TG3b)dlA & 802.15.3 MAC Z2EF| FdI} 43
$94€ w7l AT AN AAS SN Ak A MAC TREIS A=Y

v
Abole] =& WAE 4 glve= A, A3 e FAlol devs A, TCP w9 &9 A

HJ

=

5 EeEgd 4%S A & A 4 5, B BAge] AMs] o2 A 9

# MAC Z2EZO| £74 L uetaqo] o] FolAm Jr}. o= EF A9 REHS 9

ol BekaA mAs A oo FAN 4E £84L oy 9% AE HH3 2
hyA

< g Aw7hA 802.15.3bllA A R FU7ME TS T2 MLME/MAC SAPY
=3 Aolth ¢lgyl HEMAE F24 (Internet Multicast Address)ol]l 2 &&tA HE M~

E % ID (Multicast group id)< AFHEE 4 A A3 (Multicast Configuration
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Request/Response Command), ©lHfo]2=9] At 57|85 $3k MLMEE F718 3, 7]
B ~E" Ay &, FEs $8& A9 (Application Specific Information, Vendor
Specific Information), Implied ACK (54 tjulo]27} ACK th4l dolE Z# ¢ e o

g TYor 4TH FAL SHE PH) 5 AT Rl FEUL

Ay z=2eF 29
MLME, PLME, 18]35 DME 59 #g <lEgEs 7 RRASS #E87] 98 A
Ho]lAE AFd. 802.15.3bolAE  802.15.32] FCSLet DME”} PAL (Protocol
adaptation layer)oll ZF= ek [17 12]& 802.15.3be] @ Hz:yleA @ PALY
o HEAES s TREZ 28 =283 Holth 802.15.3b% THd wel tE I
#ZY 3} 5 PALS A o] 7}sstt

Frame convergence sublayer

L (FCSL)
A and
L Device management entity (DME)
r
L
mM 802.15.3
A Media access control i MLME
c sublayer (MAC)
v
.
':,H PHY layer - PLME
v

1% 12.802.15.3b TRES ~d

A28 802.15.3b MAC 7%

7}, HEFHAE 2§ D
802.15.3b= HWEZI=ES #daiA MLME Zejw|gBE 7HA sl
ZejulElH o] steinE Aol AgElwe] U

rir
=
o
i,

E 2. HEANEE ZE|uEH | dheprlH

Name Type Valid range Description

Indicates if this is a
requeset to  join a
multicast group or leave a
multicast group

Request Type Enumeration | JOIN, LEAVE

Multicast MAC Any valid multicast MAC | A MAC address
Address address address representing a specific
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multicast group

Specifies the DEVID
assigned by the PNC to a
MulticastGrouplD | Integer Any valid DEVID multicast group
associated with a specific
Multicast Address.

Indicates the result of the

ResultCode Enumeration | SUCCESS, FAILURE MLME request.

REQUEST_TIMEOUT,
ReasonCode Enumeration | NOT_ASSOCIATED,
OTHER

The reason for a Result
Code of FAILURE.

HEFA~E MAC F4% IEEE %% 802-20010] o= gtk 802.15.34%
22E 9138 DEVIDE AM8-3l22 DEVIDS} IEEE HEANAE MAC F49 vwige] 4
f3tth. PNCx= o] vsg 2l2EE #ggtozs 54 HEMNEE MAC 45 ARgstaLat
+= DEVES FA 3t} DEVE PNCol Al Multicast Configuration Request W #& 3
A (7)ol HWEANAE MAC F47F A i, “Join” 52 HA) A7 Hjjof
5029 IS a3 1 A7) olF AFE 71EEE (5, sl DEVIDZE g9 E o
DA gow), o Fao IDE Sy FEstal 2 DEVE Iw°l F7FE ¥ Multicast
Configuration Response W& Z g oz Sotalr} ojn] 7 HE|JHAE MAC F4 o
g 5% ID7F 9ivbW 71 DEVE 1Fel F7bA17]1aL Multicast Configuration Response ™
NS SR v WAE HEZAE MAC F47F fasHH @od PNCE 1
F2 d3slx & ¥l Z=7} “Failure, not valid”?l 7d-$-<ll+= Multicast Configuration
Response W& Z#og ot
DEV7} HEAN=E MAC T425 AFE3sHA] @& w “Leave” 48 ®AIS
Configuration Request & Z# AL PNColA Blth PNCE 1 HEMNAE 1F A
1 DEVE A A3t Multicast Configuration Response W& T do
A=E ZFe] o o) WME 7HAA ¢koW PNC 8% IDE siAlgth. 1 IDE AAF
|2 5 Sk
U A F713E % ZeujEa
AR E713HE 919 ZEnE B e gadle] v BlelyewXA A8 AT F71%
Adgeh Qg ol AAHE fjZle ZedEe] AAAS aAE AA G Az
Al % indicationst= AlZFe] A AAIZFo] FrElo] AGehs WO Al HE
57185 $1¢ MLME ZjvgH stepv e [ 3139 2

o

Multicast

ox

i
iy

Al

[.:_‘\1_‘
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F 3. AR E7]s ZevE e gty

Name Type Valid range Description

BeaconNumber | Integer 0-65535 The  beacon numbe.r of the
beacon that was received

ResultCode Enumeration | SUCCESS, FAILURE Indicates  the result of the

MLME request

NOT_SUPPORTED, | The reason for a ResultCode of

ReasonCode Enumeration OTHER FAILURE

t}. Implied ACK

1¢} o] Implied ACKE MEA 5718 ACK W2l 2A CTAS dWdoz AL
& Ae sk ol 2 5 Slnh dlolE ZHle] 41E fls ACK TS whE
SHEHA @ v Hely Zdelu Wy Zdoer ACKE HAld 5 gle Aol

(Imm-ACKo. 2 A e9a= FAh). 187] Y= $4 DEVE ACK A A& “Implied

ﬁ
~

ACKo 2 A doly = dS Huof st} CTAS FAIAREe] implied ACK X Z A
2Z A 4= 9ok 72 Implied ACK DTD 2 =7} 0°]% =4l DEVE $4l DEV7Z} of
W t& DEVOlA Zesls Hulx doh 2324 ¥ 4ol 4 DEVE 41 DEVel
A ¢S B 5 9tk 524 DEVZF oj®l Zgqlow wteh o I =Z#9le] ACK

=
policy® No-ACK, Imm-ACK, T+ Implied-ACK % 32 A A3t} 7k $A DEV
7} obd thE DEVOlA Z#¢lS Bulthd o Yo ACK A#-E Implied-ACKO 2
A E o M= <F "

3% 4. ACK Policy 3=

Imp=ACK 1\ ok ACK  policy "
Request Policy filed . Description
filed LA S
The recipient(s) does not
acknowledge the transmission, and
0 00 No ACK the sender treats the transmission as
successful without regard for the
actual result
Immediate ACK The addressed recipient returns an
0 01 Imm-ACK frame after successful
(Imm-ACK) i
reception.
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The addressed recipient keeps track
0 10 Delayed ACK of the frames received with this policy
(Dly-ACK) until requested to respond with a Dly-
ACK frame.
_ The addressed recipient returns
0 11 Dly-ACK either an Imm-ACK or Dly-ACK
Request .
frame after successful reception
The addressed recipient returns an
1 00 Imp-ACK Imm-ACK frame, a data frame, or a
command frame after successful
reception,

Imm-ACKo. 2 uv}2 233k
°F MAC sltivt 452

o] (5, FCS A7} s
g ¢ b &, o] Z$-olE= Implied ACK NAK Z=2 AHAsto] 2y

A=)
2319 eS AT} Implied ACKS HRZEA2EL HEA2AENE ALLE A &

o
4 R
r,
)
e
<
rlr
=
)
T
(Kl
=)
sl
)
=
ol
ol
(&
o)
juies

A3 IEEE 802.15.3c MAC

Y
ri
oft
b
)

AQkAE B IEEE 802.15.3c MACS IEEE 802.15.3 MAC#2] Z3H4
82 5HA, 1.5Gbpse] % HlolE] AELgEor2 X Ust7] 9314 IEEE 802.15.3b
% 5}
02.15.3b MAC¥}9] =o]de 9oF Aals}

o

=1
il

Mo @ 7bA 7R s

o

B A =E g E
A28 F9k= 60GHZE AHS-shal, AEE-2 1Gbps

®m  802.15.3c DEV <Helut

AERd Qrelvkel A3k QbHU A = AR SrElu A

B ASEeef b B (sA Ao

B 15.3c 715& Adstr] fI8iA 4714 £ A=A (Operation Procedure) F7}
A9 e (Channel probing) (&4)

WAE (Beam forming (3A4),
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DEV-DEVA}o] o] #|gkA B4l
UEP (+4)

2

225 (Preamble), PHY dlt], o] 2= (Payload): W7 %
Azl x99 WA

AdAA W P, 18l UEPY AR&H = 2ol A5A Heoldh

Superframe 7%

vl F7ke] o] 256usec® WA H

A7} resolution ¥4 16symbols/1.728Gsps(around 9.26ns)

T Q) Aggregation A9

A4 subheader® T ¥ Aggregation A

Aggregationo] AFE-% = Blk-ACK 4 9]
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A1Y AFRES gEY B

obe] [ 6] AEZE9l oty BIlS HojFr, ASRcE Aduny, 73X
o] vl 3t CAPAA = FERE=RE AR H I, CTAPT A E RE REE o ARS
& 4 9t} IEEE 802.15.3collAl el & ey FEE B, 60GHz F3+ tY
S Aol e #PE S5 £ JoerZ [EEE 802.15.3col = A A ¢tHUE a1y

Superframe
BP CAP CTAP
Comumon mode.
. LRT.
Transmission mode Common mode only | Common mode only e
HRT
) ) “Omni” or
PNC “Omni” “Ommi” o
directional
Antenna types -
. . “Omni” or
DEV “Omni” “Omni” L
directional.

A28+ €9 ZHx}HOperation Procedures)

802.15.3ci= 19709 &FAAE 7HAaL Atk o] FellA ofd [& 719k o] 15719
L A2}= 802.15.3b9F FUstar, Channel probing, ¥ 438 (Beam forming), UEP
(Unequal Error Protection)9} 22 4712 &FAAE AN FA Ao s)A A3}
7t W 4% (Beamforming)

802.15.3c= Aol w& HAHE S5t A& AP <tHu AHES aelstar =
g, o] A&d telve] A $9f et vz § ¥ olt} 802.15.3coll A ARE-8EaL
=W BEE F 7 FErE Aok A M W A dEle (29 1619 2 v

el A A (Omni) HIZAI} A184d vd-& AH&-SF= PNCe DEVIEe] H) & ot
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I 6.802.15.3¢c £34x}t

e | S Option/Mandatory H| 31
1 Reset Mandatory 802.15.3b
2 Scan Mandatory 802.15.3b
3 Starting PN Mandatory 802.15.3b
4 Association Mandatory 802.15.3b
5 Beam forming Option 802.15.3cell A
Al A&
6 Channel Probing Mandatory 802.15.3cell A
Al A&
7 Streaming Mandatory 802.15.3b
8 Disassociation Mandatory 802.15.3b
9 Stopping PN Mandatory 802.15.3b
10 UEP Option 802.15.3cell A
Al A&
11 DEV-DEV directional | Option 802.15.3cell A
Communication Al AHE
12 Peer discovery Option 802.15.3b
13 PNC handover Option 802.15.3b
14 | ASIE(Application specific IE) Az} Option 802.15.3b
15 Piconet service management Option 802.15.3b
16 Piconet parameter management Mandatory 802.15.3b
17 Power management Mandatory 802.15.3b
18 Mulicast configuration Option 802.15.3b
19 Security management Mandatory TBD
Beacon period
swotancst || 0| Geent | e et | e | e
swetmer2 [| 2o | 2 | sl | | vy | O cTap
|
|
|
“ " Diree iOl13 Jirectional rectiond
Superframe #M F:i::lr:n .E Bcalwu_ | _1[ Be;llcm? I1 DLBC.:CUEI I CAP CTAP
#HM-1)aN+1 #HM-1)xN+2 HMxN)

Beamforimg between DEV to PNC

9 13. DEVS} PNCAtol 9] ®] A3 wbi

T oA W AY wee (28] 1713 o] CTAT-ZF A Hl Training sequences A}
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= 5O 5
&3 W AFES g
CTAP
Superframe #1 Beacon period CAP
CTAl CTA n CTA m
Beamformi Beamformi
o unTlmg e nfuug Beam maining Beam training
e = sequence # 1 Sequence #N
(“Omni™y {“Omn"™y
. ’ CTAP
Superframe #2 Beacon period cap
CTAl o CTA n CTA m
Beam training Beam training Beam maining Beam training
sequence N1 sequence FNT1 sequence (N2 sequence #2N
I
|
|
|
Superframe ; CTAP
- pim Beacon period AP
CIal 1A n cra_m
Beam training Beam training Beam training Bean teaining Beamforming
BE UL sequence sequence seguence TESPONSS commad
HM-1N+1 #HM-1IN+1 #HM-1)N+2 #M*N (“Omai”)
et -

Beamforimg between DEV to DEV

1% 14. DEVS} DEVZEe] ¥ 43

1}, A9y (Channel probing)

ALEA e ASSE} Mg

T Atk CTA

o
1o
i

ZHl| A DEVAFel 9] Aldg e )53}
DEVE AEFH AlA2E RY7] f8iA4 &9% CTAF A Intended DEVE

1.
[t

2. DEV+E Intended DEVO AEEA AAAE AFoan Hdo] FJHE F43
=3

3. DEVE %93 CTATZlA] Intended DEVel Al 4472 e Fch

t}. UEP (Unequal Error Protection)

oo vt Stestd 7] s o] AFHA U= T
UEP7} MAC¥ PHYI A AR&-#th 802.15.3colA AM&-3h= Al7HA]
U5k o] AeH

1. UEP1

1) MSB ®#l°l8 HEi= LSB dlolE= A A zede A fdh

oft
=
o
@)
T
av]
o Ho
rE o
Mo >
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2) MSB M= <3} LSB BT 2L shr}e] T 9o aggregation® )
3) thE MCSst FCS7F Am=alel eel= dug 5 gk,
4) AvEde U EZF 2 MCSE od &)
2. UEP 2
1) MSB¢} LSB dlolE & S@Hog 77t A7 Ze o] v
2) MSBS LSB Zelgle 7] che ehete Ags) 4% sbseih
3) Aggregate®l Z#E 7hel7l AMeH el 1 HEZF MSB HelHY Sk ga

obd 5% 9

3. UEP 3
1) UEP w§sg =} UEP 39 + 7FA¢] UEP +&%7} 7}s3lrt.
2) UEP "} T+ UEP ZWE AFE3] ABE =2 F HEZ} aggregated T
< vERdTh

A3 =YY A

7124

o
It

Tl WS 802.15.3b9F @l vt o] WAHAL F, ZEdE
Zdol= 1924894 short ZE|E9] 9 3584 AEZE long ZE|E9] 49+ 5632
AER WAEAL, PHY = 2 byteol A 9byte® F8HATE Hd A 73 o]
=& 2Kbyteol Al 64K FA Ak ofel [ 8] 802.15.3c9 7]& =<9 XS
ofs A HojFrh

¥ 7.802.15.3c 7]¥ =] ¥9
Preamble PHY &t MAC3|H HCS Ho|RE FCS
Long 10 octets 10 octets 2 octets 64Koctets | 4 octets
Short
ER) ER) W7 ol | W 9w | 94 W7 o

802.15.3c ZTHYE AAF] Axww [2¥ 18]¥ o). PHY 3dti:= 10byte o]
UEPS} =Z#| aggregations A 435}7] $13] 80byted] MAC AHEH Z=E NFA A
ol g},

A4 FHEZH A v FAZYY F2

CR(Common Rate)ell A w3k vl a wakyd wjzd, 2]ar OFDMelA ¢ OOK Hl7l




S AYs7] YA Hd 256use] 7MW BA S Aotk EEF FH Z Y g AR
| Ad5o] lusollA <F 9.26us(16symbols/1.728Gsps)E FAE AT, 79 ZHd o=

94 COMP At <] 2msell A Hd] 65535us= W7+ At

[Z2¥ 5lol ekt 802.15.3 ¥zl ds} WlaLsto] 802.15.3c oz [19
1910l et mpel o] AR SEUE A et xR HAZA A CAP ikl A
WS etk v FRE BY, ¥ HeolEE 7o) H 3yl 57| Ity
E](Piconet synchronization parameters)®] Zo]7} 21bytecl* 25byte® WA E ATt 3
Y F7] eprE Zyde] MBS AAE] AR, ez qle] Zoli= 3 octets
o]a1 802.15.3colld MEFA Holw HA F7]+= 2octets®|®, CAP FzA|7F =+

2octetsoll 4] 3octetsE W7 H AT}

Transmission Order (left to night)

Y

SCRAMBLER| MCS FRAME | BURST | PWCP | PCES [FS | NUMBEROF | BURST RESERVED
D LENGTH | TYPE | MODE | MODE | MODE | SUBFRAMES | MODE BITS
(4 bits) (6bits) | (16bits) | (1bit) | (2bits) | (2bits) | (2buts) (4 bits) (1 but) (42 bits)

S st e ;
PHY MAC HCS | Reed-Solomon MAC | HCS | Reed-Solomon |
Header Header Parity Bifs Subheader | | Parity Bits ;
10 Octets 10 Octets | 2 Octets 16 Octets 80 Octets : 2 Octets } 16 Octets |
,,,,,,,,,,,,,,,,,, J

Base fr. Optional fra
_ ase frame ptional frame |

L header heade}l i
PHY Preamble Frame Header Frame Payload and FCS
I [
28.0 Mbps or
g 50.2 Mbps e
- Wi —P: 0.2 Mbps to 6 Ghyps ‘
| I
Frame Payload FCS Pad
Variable Length Bits
0-63531 Octets 4 Octets

9 15, 802.15.3¢c E#e] xH
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Superframe #m-1 Superfiame #m Superframe #m+1

(Quasi-omni beacon Contention access period Channel time allocation period
Beaconframe m Beacon frame m / AMCT!
quasi-omni quas-omni | Association CAP | Regular CAP MCTAMCTA (TA 1 | CTAn-1| CTAn
diection #1 direction #n | 2
Assocaation CAP|  |Association CAP Regular CAP Regular CAP
for dwection#] for duection# for diwection#] | | for dzection#

1% 19. IEEE 802.15.3¢c fTHZ#H Y +x

Upto 65535 us
BP SIFS CAP CTAP
25us
Onny
beacon
e e e 1.728 Gsymbolis
~— -
Long preamble Frame header
(5632 symbols) (22 octets) Beacon payload
326us 652 us
Piconet synchronization parameters BSIDIE FCS
(23 octets) (8~34 octets) (4 octets)

Time token |Superframe durationd Beacon period |CAP end time [Max TX power level|Piconet mode| PNC response | PNC address
(6 octets) (3 octets) (2 octets) (3 octets) (1 octet) (1 octet) (1 octet) (8 octets)

a3 20. IEEE 802.15.3¢c H|A=Z# Y F+x

A4d T4 YEYIANAN AFY LEHE AR ALET 7l

B Fo e F UEYIA A A ote|y} (directional antenna)E ARE3le] 24

My =
flo
ol o
-
=
[
jg
{
=

Wl u) gl 7)ukal el o] FEAEA (Wireless Personal Area Networks: WPANs)oll

A A THLE Adsts BEe NE 498G BA 488 5 ek 2 BaA
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AF A7 R 71T

dErlE e g (57-66GH2)E &1 AAA o= Fag Ao F-5& sdstr] €

Werom o] il gk ARgete] WS 7t o dEEEA Aol HeHa 9l

o SW, eueE wFe v, A S B Ade @A) 57-64GHz ¥

59~66GHze] 7GHz thelFe] Fu45 717 &3kl

7leE vhdske] AV s H A

v, @, QR

21t

LM

5 5 ===
qd3tE T8}

o3|
H
v g g gt 138t &5 99 ETSI/BRAN (74 LANSS), AR

A ¥+ (de-facto international standard), ISO21216 (ITS £41%4) 1

60GHz ™4 WPAN &-&3 ¥#ste] WiHD 414, IEEE 802.15.3, =L

oju] 7]

3]
“

o

[e)

R

o
=

/61—

international S°| ATh HIF XA ot U] AMES wEd XTI FHoZE [EEE

802.15.3¢c7} <

el she ge sl Ao, ¥ Fus

o
I~
2
L
k)
kl
k)
N
ox
o~
I
K
IS

EX 1
itk A olslelm Aol Za| Ful zbalel vl e, merdel Hoju

Argol golstthe Bol FHEL AT ek ER, o] ot 2F £A)

’

A7 Tl wbd, Ak Aol ofdh a4 5 Agel 9% fHAddoeR

Q18 A

i}

Ae7b &aL, Axge 5o la) 7kA71eE (line of sight)7h gFE.Hojof df= A4

ol i}, oleld EAH @ o

A =
A gkA] eheLte] Algo] aEE 4= Qlt) A A e ALRS AE dUAE
o

IPTV/VoD, 3D gaming, A% 4% A]2® (intelligent transportation system)

ghol wheh 2ol deEvEat e SE7F AX AL o ERE A H

o]-&3 Ao mEHA AFEE 1 ToA] TulEaL Utk

Agkgd <tEYE g dEvEaed #g o7 AT den, 57
WPANo| A 9] wj A - A o] (Medium Access Control: MAC)ol| A 9] #de3d
S w3 9k AHPEleok sk dlolH o] AL Agw 5He] AdEF 27
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A$ES a8 s o 7 FA oA, de =9, A

HEr|tjo] Qg o]~ wireless high-definition multimedia interface (HDMI), ¥4 US

M

e

.ol =

5
r
2,

2
~
X

ol
tlo
=

Wete g &8 AFolA %& o5 (high gain)& Z+

os)

rr

AT



3 Favt gloy dolg o] Ak Trtete FAll A A A4S U W oW
o

RRAAE 2ABYY 7% wet AgATL =t Ade 2 BA Ha 9o

ATFAAM = FEIUE AFESte] TS A& T o] sAAES T
Als o] S H (signal to interference and noise ratio: SINR)E 1183}
-9 FAlzLe} Az T2 5412 (interferer)d] WS WX ¢ka1 M=

o 49 (exclusive region: ER)S A sle] e Aj7te] FA
Ao 7 Z29-5 AASE oE5 59, IEEE 802.15.3coll 7|Hksle] =] gkA] ot
s ARESE B4 dAFel e A, P H29 AT Ee S8 g3 dad & AgE
of FAlo] 7hedt BAFE v G S/HAR AjtE Flo] lom, FHEZYS] F2E L

Ha 2AEY 7l AT/ AddE Aol glivh

A dlep7dk dlojH s oA o] 2AEY g ES Albdth &2
Hus A&t e UESAC A&7bssiH, 1 3 o= denE i WPAN
quasi-omni modeE ¥ 3 IEEE 802.15.3c MACOIA isochronousdt Ho]E o] EA1L
al+= Channel Time Allocation Period (CTAP) %¢] Channel Time Allocations (CTAs)
TRl el 2AEG A8E g vk B ATl A= el 7 HZol xEsoF 19
¥ IEEE 802.15.3c XollA9 o5 Algate] Ao &S Ayt

4]
i
N
%
o
o

of

7}. IEEE 802.15.3c MAC

(28] 19]ell vEbd niel 2Fe] IEEE 802.15.3c9] 732 a2 12 (beacon) T3t
A3 contention access period (CAP), Z1g]a o <F7qb dlolg A3k
Channel Time Allocation Period (CTAP)Z T4 %™, CTAP F3F PNC$} tujo] 2531
o] F4lo] o]FoJxi= management CTA (MCTA)9} 7} tufo]~E3ke] FAlo] o] Fo]%]
T CTA 3o & o]Fojxit},

802.15.3c WPANS] 7|# EZ2X & yzdelth, vzd-E& PNCe PNCO H4 H9
el o2 slave DEVs== 745 o] glor oful tulo]~E PNCO| 923 & 4 itk
Z} tupol e A FA QHEUE AREste] EAlgth PNCE daYle] AHE 33t 1
£ 7|Wow st

Zb gutolze A FAS F F UEFE HEs FFeta Edy 2=
(loads)E Alst= 9GS sktd. PNCE b tlufo] =7} neighbor discovery (ND) 4 &

A=
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Fote] T AEES PNCoAl delso=2m ARE g

ND #4L& A oteluE ALgdHE WPANOA &= 7|2 Aoln F93 3o zH
o] }AE T3] 7} fulo]~EL 3 & (one hop) "ol o] %3} &9 e WS
g o] A S Z; Hupo]art BE W AEoA dAEH o Ao EAE dEe
7! (self-advertizing packet)S ZEstA 1 FF S A% o] fulo|x~7 $HE &
O R o]FofXit} o] ARE FAsta Juo]lEsty] $ldte] ND #AHL F7
Aoy o] AL FHEZHY A WY contention access period (CAP) FZFol|A] o
t}. self-advertizing packetoll &= A tjulo]x9o] Fa9) A Wl AE o QU Fo] X
gtxjo] qlth. 3 r]ulo] A7} o] % tlulo] ~9] self-advertizing packetE FAlSHH G218+
tuto]l~= AFeE tute] 2] F4, 2 tnpo] =9 SHeu gk w3 JH & ol
AE g 2Ed HA3slal acknowledgment (ACK)E 1 A4 tjulo] oA =
HFloll= 4l tnpo] 2] FAaeh HEets W AE 9 Y xrt XA ol B E
< B quasi-omni mode® o] FolXtt. ynfo]xrt ofe] Jjo] W} AE Y ol ©
AeHA HW 2 Yulolas FAE kel 2 T As AR B Al AHE L o
et AR 2B 753G, o]FA] 75 ARSS PNCoAl Ejx™ PNC= 7t
o] 25 R REH FHE AEE 7We R 3y EERAE #AEstal dF 2AEES
&gkt

PNCE 2A&dHd ALHT 275 71537 93e] admission table2 323t}
Admission tableol&= Y-S 8731 tnle]2=9] ID, 1 yulo] 9] &3 tjnlo]x~9] D,
Uds CTA block ID, Z18]la &35 Ade] HZAZE 5ol 71550 ). Admission
table W7 F-7tollA A& <HHUE o] &3t Wa M2 F7]|H 22 broadcast ¥ o
gzl el e tule] 25l A ezl

it

o N
b oo

. ¢ty 2dy) vjeldY (Exclusive region)
otelv} 98 flat-top modeld®} F U T Zojn AgHel 3xLo| A2 cone plus
sphere model®] Ut} B A= 22Dl cone plus circle modelS al# 3t}
cone plus sphere modeldlAl <te|Y o]52 Ho] 2£o] g WAZHE (mainlobe)<}
27-0 % A]=ERZH (sidelobe)® A ® T

A <tHvE AR S0l SAT WEFeR JuAE HATFern viHer Ad
= ARSI L A S0l AR A flo] FAle dEe & ¢ dvka &k
ol T2 AMEE AHEE F vk F, & o] FFAAATE v AAES] A flol

S HlEld 9 (exclusive region (ER))o]Z}
P

o
Fuk et el g e thewt gol 4@ &tk @ W] SEAFAE o Foizl



rr
o
i
i
fru
o
Lo
o
2

A FzgE FUFA Fud HEdGe AAn, FAAES §
3

o woll glojob @i,

Al S deXind, olF Atole] AL taat o] mdHEh:

]j,i = kGG, (/)G (D (j)rj,iia s

Z

A7 k& 9] Aolo| 9]FESHE d4olal o & propagation®AF ol oEdE AREA
AFolth, B(j) v E2T ;9o AEAH)L G, = F EET ALOlS AAAAE HER
= W A5 7P st CDMAZE TDMART © 5 g &3S ALg-sio) s}
W, 7H& background noise®.th Ztofop gttt = 1 < NW o] A Fste]of gt o] 7]A

K
N
X

>

N, &t w = 247 WA 719-A1QF 59 one-sided spectral density®} tf9Zojt}, o]

WS A gt 2o MEgge AYss wAEL 9 & Aok

. _(leOG L (NG (DE, (1)}

mmWave WPANOIA] &t &9l F521425S AP HUE AHgscha 3ba, <t
Blu+= oju] AF3dt9iEo] AA| A3te] A3l the cone plus circle antenna modelS A}
|t skab e [ 20] o debd mkel o] 474 799 wiekg o] arej=
Aotk G, (Gy) & G, (Gi)E ZH7F interferer (b2 Z29-2] $AA]) 9} =217
o Wd2H (Ato]l=2H)e] ¢tHL o] 5ol 1A} Case 12> 4 (2) oA G, () & G,()
Gy Gy, 2 HAISHHE 3L Case 49145 Gy 3 Gy = tHAISHH €rh. Case 29F 3
o] Aol 47 G I Gy Gpy B Geg 2 iAIEHA Hr

Case 13 29] ZH$-9 wletd & Zto] 92 cone E¥olal, Case 3% 4+ 7 27—
< zte Agoln, [a9 21]d n#ste <tHlY RA3} transmittere}t receiver, 18]
interferer?] X wa} gk 49| transmitter®} receiver’t A2 T4l & & & 99

e = wiEtd e EAEkAL

o

SIS

of

o
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[nterferer

“Transmitter

Case 1. The interferer and the receiver are inside
of each other’s radiation angle

[nterferer

“Transmiteer Receiver
Case 3. The interferer is outside while the receiver is inside
of each other’s radiation angle

[nterferer

ER

Case 2. The interferer is inside while the receiver is outside
of each other’s radiation angle

Interferer

Trar‘]‘s‘miner Receiver
Case 4. The interferer and the receiver are outside

of each other’s radiation angle

a9 21 A AEUE A

A3 5

ATl = T HESAANA A
Qtstol MACO] o ef7]ut dE+-3t

@4

Z:z]'

[e)
735

-

fu

o

=

o 4744 Wetg e AR

73



time request (CTRq)E PNCo #4357 ¢5te] MCTAZZbe| EfY&E2S 3 wh=r)ia
74ggeh, agez 3 FHZg ol MCTAS dols T, =(N-1)-1,, & JEbd 5= 9l
t}. CAT #3+e] Aol 7., 2 LAl ltka 7h4g3ity. @& CTAFZo] 3 Z2$2
HAEol gmwr] 91 Fio] Azte] ofyW 1 F29E O pHIZHAANE AEHA
g5 ste] ZEwE A star Al n, n<N,  EW

]—?i TCTAPimax—E 1‘4—%31]- Z_:]:O] 7:“}1\_]_—51:’]_]_:}-.

&
fr
°
El
_O‘L
>
o
@
;ﬂ
S
|

18
=}
fru
o
)
2
oy
ot
v
fl
ol

s

~Towp =Tyers + (TCTA
i-1

+T

CTAP _max = SF_max T;eacon - 2Tguard guard )

o714 T,

il
=
o
of
12
o
N
M
2
1o
2
iv
4
9
N
offt
>
Y
of
)
)
olr
(ot
!
fru

k 8i
W g =N,°li Y1 ZEE g CTA BFoA #&o] 7Hssith
i=1 j=1
(F£) 9k F. (F2) & 247 b3 A Zddol Aol dofsAY o osx ¢
S 2E (AF)EY dY=ER o]Fox Fifolg}t sk} - Aol A FA i dolE A

& WEGTa pgE A R, & REE AFE] 9

— T support

g Hxo doly dEEola, R, & ETAA Adets AdEEITh Al=E
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NCTE A4 QeE AHgeha) gop B2SES aFsel %a A%shs Aol
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for s=1:num_sim

90T %0 o Yo To To To To Yo To Yo To To To To Yo
% =25 A4 %
90T %o o Yo To Vo To To Yo To Yo To To To To Yo
nodes = param.width * rand(l, num_nodes(c)) + sqrt(-1) * param.height
rand(1, num_nodes(c));
N = floor(length(nodes) / 2); flows = zeros(N, 2);
flows(:) = nodes(1: (N*2));
distance = abs(flows(:, 2) - flows(:, 1));
Pt = param.Pt;

if ~isempty(flows)

90 %0 %0 %o %o %o To %o %o Yo Yo %o Yo Yo To To Yo To To o

% SANHAEIF A %

90 %0 %0 %o %o %o To % %o Yo Yo %o Yo Yo To To Yo Yo To o
remain_flows = [1 : length(flows(:, 1))1;
group = make_group(flows, remain_flows, Pt);

00 Yo %o To To To ToTo To To To Yo To o To To To To To To To To To To To Yo To To To To To To Yo
% 7t Z299 dAEFEAZE (CTA) &3 %
900 Yo To To To To To To T To To Yo To o To To To To Yo To Yo To To To To Yo To To To To Yo To Yo
cta_flows = ceil(exprnd(param.cta_lambda, length(flows(:, 1)), 1));

o0 Yo To To To To Yo To To To To To To Yo To Yo
% T13% sorting %
00 Yo To To To To To To To To T To To Yo To Fo
[s_group, cta_group] = sort_group(group, cta_flows);

0T Yoo o To To To To Yo To To To To To To Yo To To To To To To To To To To To To To Yo To
% a5 E29 5 A 9UE %
0% Yo o o To T To To Yo To To To To To To Yo To To To T To To To To To To T To To Yo To
num_flows_group = zeros(1, length(group(:, 1)));
for i=1:length(group(:, 1))
num_flows_group(i) = length(nonzeros(group(, :)));
end

% MIMCT =13 sorting %

Y0 T %0 To Vo To To Yo To Yo To Vo To To Yo To T To To To To Yo Yo
[val, ind] = cta_sort(cta_group(:, 1), num_flows_group);
mimct_group = s_group(ind, :); mimct_cta_group = cta_group(ind, :);
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Distribution of devices with flows, N
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Al 3 A v/ALE Y WPAN A=92 9% LDPC 4A 2 7
Aol #F AT

A 1 A Quasi-Cyclic(QC) LDPC (1440, 1344) 3=

LDPCEZE= Zeol7b vl da ddst Fejo] Fooln, 53571 has FHS 7HA
3l il LDPCH-3+= 196049 Robert Gallagar7} MITHFAR=&-o| A A ¢t3sl F5 A wt
1990t -5 HlZ A& Az Eo] s A7 AP s FE7Helth LDPCH-&
= Turbo®3 ¢ #o] Shannon? AEE&Fo] ZHs=E 53 Ao HOh EI
Quasi-Cyclic LDPC (1440, 1344) =i 60GHz F35 9 A&3li= WPAN =4
¥ 91 IEEE 802.15.3col A¥d AQd Zd 7]Hold}

A13 LDPC Z=9] A9
CH)E (m x )¢ 249 sigE AAEE HE zbe J3d5Fset i, d2E HAabe
g 7}7to] do| AEe] d, /MY 1S zta Z}zte] g AEe] d. MY 1S 2tE CH)E
(dy, do) 47+ LDPC F&(regular LDPC code)g} kil 2| E] HALad zhzhe] ay} oo
L3k 19 MFE z2b#] Fow v At LDPC(irregular LDPC code)&t 3ho}.
e HAE A 12 density’} 0.5 ©]ste]™ density’} w& Holg s} 1
AL dy << m, de << nel¥ density7} o) w2 Zelth. A5k LDPC F-2°] sl HALY
g Hel Qi BE 19 AFE do X m=d, < n o]BE 54 o S 2 w7t A
==

(dy/d)=(m/n=1-(k/n=1-R T2 1)

7|4 R FEgolth webA LDPC 2= P58 the 548 olgdte] 73

T ATk
R=1-(d,/d (%A 2
A28 Tanner 1=
LDPC H 37} A" % 7] do% Michael Tanner”’} LDPC H o] o3t A4+& %
g3ale] 1981del] LDPC %33+ Tanner 1¥X% F&Aoz ndd & &S Hrh
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<
C(H)®l ¥ 3zojo] @257 #HE n/lle WS w-E(variable node)9} HY 33 #HA=H
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7Ae] AAb=E(check node)E ©]-&3te] FAE o] &
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B35 9rgth o 29 (@9 5 < 10 2+ HE
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hg3 higs hgs 3
h314 hypy hsy4
hgs5 hze5 hgy 5
hise hisse hgy6
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hi7g heag hgog
hogg hygg hgag
haz 10 heo.10 hg1.10
ho7 11 hyo 11 hgs11
h712 hs3.12 h77.12
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(b) QC-LDPC (1440, 1344) floating & fixed point (6, 2) quantization
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SNR(E]

# of iteration
1440 x 10%it

39| 2032

308 | 220i| Lis [

[y

2991

s | sats] 26| ozs |

TEE | 645 | 67| 60| 68| 689 | me| 576 | 56| 6% 56e| sem| 5675 | ne0| AW | 5em

(a) SNR ®3}ol] gl WkE 535 34 (floating)

# of teration
1440 x 10t

w8 |

2062
763 358 | 3i05] 3100 26%

757 | 6798 640| 6290 | 619 | 6095 | 60%5| 60% | 6000] Aoo0| 6685| 59w | 67| a6 | sew| 5o

(b) SNR W 3&}o] tfgt wtE 235 314 (fixed)

Iaximumn lteration : To achieve BER under 106

--€r= : Floating point
--EF- : Fixed point(6.2)

#of literation
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decoder 7Wte] 71Wt7|& =2 83 o Ao},
2 oATE B8 Fre vAEE o9 3Gbpsw AY FaEs/Eas 2 3% QoS
7= W/AZE dde] Az T A AHS 7FSsAl ko] =
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LCD, PDP ¥ x}Alt) DVD Zdlo]o]
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