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%4 CFP &9 3% 713 HAA 7|4Hke
WBAN MAC Z2EZ

A Dynamic CFP Allocation and Opportunity
Contention-based WBAN MAC Protocol

3PN N

A 3F B ¥ g3}

T

Wireless body area network (WBAN)S <la] F¥H Aol FAl
AU 2~5 AlFst, WBAN AH]2~= oA W] ol o5 &5

g MICS F3 93 o8 §& 3 consumer electronics (CE) &&
1&g + A= ISM Fa5 oA o] AMB]2= o] Fo]X]
7] wito] WBANS 93t MAC 22 EFHL2 95 $83 CE 58 7H9
Arolsl EA I f-AA (flexibility)S el ste] A A HooF sht}, B =19

= WBAN MAC ZREZ9| @ 7PASS 8Helsla, WBANS & FAM}
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7] 98l %A CFP &% (Dynamic CFP



Allocation)= AlQtgtrt. AlQtst= 54 CFP @92 demand-driven 7]
of ojgte] 8o wet FHoZ CFP £%% d3ste] A4S =ola
Tk gioe] dulE Ed 4 Uk E=gh A 7dke] 115 o]5 o]y
st o8 S8 dul= g HelgHE dAd= CE &=

2 Q43t7] 918l A1 OCDP(opportunistic contention decision period) 73}

it

4-mode Opportunity periodE A|QFs}aL, #| kst Weks o] £3}¢] Inactive
period®} Opportunity periodS YA Z o2 HAg3dto] AFL3S = 9= 7|94
< AL dFd AlEeeld Ay IEEE 802154 MAC Z2EF3
AekstE WBAN MAC ZREZS v wa9S w), WBAN 37 oA 9
A% Ad", CFP o8&, dF%A4d 541

AT

N

+

71¥9= : wireless body area network, MAC, hybrid MAC, CFP

allocation, contention-based protocol



3. xﬂ?_}g]_lf WBAN MAC Z2EI -+ - v v oo
3.1 Dynamic CFP allocation -«
3.1.1 CFP allocation period -«

312 Maginot line .........................

313 Early CCA ...........................

32 Opportunity per-iod .........................
321 OCDP ..............................

3.2.2 4-mode Opportunity period - -« -«
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ol A7tsl 283, nFH G2 HHAe gE Aol A Fof
& d¥stA olF Aoz idEd. ol dF FF2> WPAN
(wireless personal area network) A-jollA &hupe] o7} Ha o,
WPAN & o]11+= 9ol Ha o1l

wireless body area network(WBAN)[2] & <1#] W4-(implant), 3%
% H(on-body, wearable), 1A 94 3m oo Aol A <] F(external)
of fAstY FTAlS F3E= WPANS AAY FA T4 7ot
WBAN= #Zt]y|o] ¥ (coordinator), 2]& t]H}o] X~ (medical device), 7S]
22§ A=} AE(CE ; consumer electronics) & TA %W, thkst #
H A 2= AH| 25 A3t

IEEE(institute of electrical and electronics engineers)®] IEEE 802.15
Working Group< Wireless Next Generation(WNG)ol| Aol #AS A%}
© 2 IG-BAN(interest group~-BAN), SG-BAN(study group~-BAN)= #
#2007 11€958H WBANS x+3tE 98l [EEE 802.15.6 Task Group
S 735t dA WBANS 918t 233 A4S Hdd Fol dvH1-2].
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medical) T35 o] ofd QAo fFalstA] Y2 gnE TS Y
(MICS; medical implant communications service)<S AF-&3H, 214 W5

7F obd ¥ & s} Al Fiel] fjA gk Hupols Fhe] FAI2 ISM F

_l

g g5 o]&ste] T4 TAs T

Ay oz o7 8L AHEH(ow data rate)e] FIVIHOE HOHE
DAt E 5A4S 7HAH, CE 82 594, 299 2EZY dolg9}
2 1% (high data rate)®] event-driven W] o2 HolHE wAs=
54< 7Hth 2822 WBANLS 98 AMujset CE AH2E FA
Alsed g dojof gtk e o8& AA Hutel 2o Y EA 40
ALEE 71EY] B A MEYAE 913 MAC Z2EZ(e, TDMA

T+ IEEE 802.154 MAC) IEEE 802.15.69 thdst §8 woks AF
st7] $1& & AMEE wHERShA] R gkt

WBAN 9+ Z7]o|= body sensor network(BSN), body area
network(BAN) 59| o]F2o =2 o5 tulo]~E sjEslal o]& 74 HE
A TS 3 Aes ASsty] 918 1rde TDMA 7o MAC ¢
T7F ARBHJAGH3-4] oJ 5 Zope] yutelAs u It MAC 1 oln=
ME ol 54 7HA = TR HulolxEo]l HEH IS AT ),
TDMA 71%2 dwbd o AH3tabA] Rart,

[Z29 119 #Zo] IEEE 802.154 MAC[5] Z2EZFLS H|ES ALEdE
stolB = YA FRE AFESYL A4S Fd% = Active period
o} nE w7} 9 Aej7} ¥ = Inactive period® =LA yH ™, Active
period:= #5384 16 £F(slot) o2 B HT} o] Active period:= CAP
(contention access period)¢} CFP(contention free period) T-7Fe] &S
3P sl= GTS(guaranteed time slot) 2 FA o] ZAAY ¥ A4S 25

Asts stolBne= FHZedd 722 olFofxn. AYulolH= tut



oo Al 7] = 1l o] £ES GTSE @93 + Utk #53HA
16 SEo 2 o]Fo]d &£F 07 Active period’} ¥ 22 GTSE @
T e yulolxvt F7MESE CAP 72 FojEA " AlYot
IEEE 802.154 MAC 2 stjdlolel7} Aol 77He] tnpe] o ARt GTSE
gge = gtk ek GTSE 233 =AH=E 7709 tnlo] oA
GTS7} &&5™, o|Fo] GTSE &%ste fulo]xk GTSE Tdw

T Aok

==

%0

mlo

! Active period g Inactive period
5 =
. —Beacon
Inactive Period
CAP GTS
sD
Bl
Active period Inactive period
—Beacon
vy e
; Y f 7 Inactive Period
RZA7R78707
Contention Access Period Guaranteed time
(CAR) Slots (GTS)
50 = aBaseSuperframeluration x 259 symbols
Bl = aBaseSuperframeluration x 282 symbaols

[2¥ 1] IEEE 802.15.4 MAC ¥ =8¢ +x

ek S B2 CAP 73te] Zesithd, svdeolH e drbdgow
Active period®] superframe duration(SD)& Z A3} superframe order
(SO) #<= S7HAA CAP durations A2 4 9lomn, SO& H|Z
(beacon)ell ¢]& AAgHct. 18y SO7F S7kskd [2% 1] shde] ¥+
I o] GTS €535 EI QA F7FstA Ho) o] A2 Active period”F



et #E GTSAA TAst= wAlES HEs7]
g =o] AuH6-7]. 2 Y, GTS 7HA =2= <A
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ok 919k 22 A5 WBAN 3743 5UsHA "oz CE tjrfo] 27} v
Ef=e]  #dHol diFe] dHelHE  FZH(bursty)olH, wWH =
(sporadically) HAAIZ wf, AlA tupe]l29o] wiE g S &) AAH
Inactive period® 1§ A& A o] GA g}

IEEE 802.15.6 TG WBAN- & AdPst= st e MAC 7]
it (proposal) & AlRF ®EQtou %FE3 oA Aol oAl v 7]aL
o] ALHAY. FA7AE  NICTI[8-9], Samsung[10-11], ETRI
[11-12], Fujitsul9,13], CEA-FT-Thales[14] %°] 7]2%¥ %3H(merge
proposals) Zt¢joll Zelsta ot 7|uE F3 Ade A4 AL o

=
=
A glen, 7lay sqor JIF F=& ddsy] 9 uw 4

=<}

o

==
QLS

Fin

HAE A DA ok V| aEE Astes ZF VBl E VaE §
st Ao AAYE 712 E(baseline selection)S A IEEE 802.15.6
TGel Atsta Aok olyer #}ALS IEEE 802156 TG ¢Ad wet
2010 1€ 39717 A=, ofz 7 T HAol dFEHA FU%
},

71 BSN, BAN &¢] A= o|Foxd TDMA E+= vz AlA
tute] =5 913 MAC ZREZFS A Qe =io] o] wxsE i it

N



E3], Ullah et. al-& B2 R=9] IEEE 802154 #AS A &35t H|57
Aol Egid 7uke] wakeup 71 S Al THISI.

Ty B =R s dA7A B WBAN #Hd A37F 8] E B9
IEEE 802.154 MACE At&3le Astar gloe==2[16], IEEE 802.15.4
MACS WBAN #74o] A&d& wo] #AHS +451 WBANS| X
A3t @A A get A MACS AAstE A=E &9t

=S ol 548 7h tekd tutel~E XAy A F4
A (flexibility) & 7Hd S8 &AM
stk A A=, CFPe &84S SulAl
Mu| 2o FASHA CFPE 933+

=
A th4=2] WBAN 2|8 #of &&

4 %)% demand-driven 7| o2 CFP &£%& &4 93l

3t d(dynamic CFP allocation)g #|Qtsttt =4, olu}54 (sporadically)

N

Zdk(bursty)# 2.2 event-driven SAS 7[A 1 HolHE WAs= CE
S8 AH2~7F WBAN 8 AMES RSt A2 Aoz HolHE A

2 6 2 Inactive periodE Opportunity period= 7 3
sto] 713 AAS st JALE A-Fst= Opportunity periodES Al 3 3+c}.

Algrsl= Wets dA WBAN ol ®o] AE¥+= IEEE 802.154

oY 72 v 2ok 284 WBANS S7ANES Vs
Sto}, 3ol A= & =folA] ActslE o5 #Eokel CE #oke fadAdS
1#H 3 WBAN MAC ZzEZ9 F& ¥ §4 CFP 9 (dynamic
CFP allocation)®} 7]13] +ZH(Opprtunity period)< 7]1&3kal, 47| =

Aee Brbeta 4% vpA o s 5= AES V=



2. WBAN & 7A+g

Mo 71&3 viel o] WBANLS oA W-&8E Egsts <A
TR FAelM Mz Aol S-S 7H g Hutol25 2 YEAT)
TAEH, B2 MuAE AF (e, medical or CE devices). L& X2
2 WBAN MAC Z2EF2 test fgulo]x e &8 o] F33]
ARE Aol gk FAS AT 984 WBAN MAC Z2EZF
S o5 89S vk of SoH17-18].

® XX (power consumption) : WBAN tjH}o] == Q1A yH-of
ol EAY HiHE ZIWeR FAE F A+ Yx AlA tnjo]
2 T F ¥ (potable) Hvpo]l A= i A3 =7 wiitel 9

WA ALg Gg4ol 1 F2@ olsrolth

@® 5E| AlO|2 (duty cycle) : FE Ato]Fe] td L FAE S w)$-

FHflsttt. 53] o5 fulo]l e 7E Ato]Ed thdk &AL
o] wWl-¢- F23ltheg., <1% or <10%). FE Alo]ZFS A A
STFAE I v WS BAE JHAER QFANES WSS

Aol AAY aTAGE WwEa gk o] st @ & ol
Hoist o EH(sleep) FHIE FA3t
.

ot wakeup dto] EAIS S=aE)

ol|2~E WE AolEFS AAl 8 FEA] F=Th(eg., low, medium
or high).



x| (latency) : 1+ (emergency) & A3 QoS XL
< dE Adel 87 Ho(e, 98

ol rul

S BFS aFEAL HA
Mg ATk e vz A% we A% 9L 8T @

(e, CE 5&; < 250ms).

o Oy

BEH (scalability) : WBAN W ES 2] Z7]&= 256712] t]n}o]
27k s AP 3 4 glojof ). Technical Requirement
Document(TRD)[18]° w2} WBAN MAC T2 EZ2 o3 U
vto]l 27 &4 Jhs sk MEH A AVIvts S3dE A97bA a1y
wojof o} g vt 58S 7HA = tntol~7F U E A
sAEe] dar, AL MU AR 3140 AH|27EA] TRkt R
2 A% £%% 10KbpsH-E 10Mbps7F#] tlufo] 9] AEH EA
of whe} thdet A% £xo AdE 23

F71'd1t H|F7]d (periodic and non-periodic) : A= o=
Foko] WBAN tupolai QA9 ARE F7|Hoz =3

AGE RS AT £ =S DUHY AxW0 LS $8

T

X

Myl zze] Awe Fadth mEa Adwdel om Ropo
WBAN tfHlo] 2= WBAN U ES Ao 3 AZAHo lom
F714121 sleep?t wakeups WHE-el= FE AolES F3 Ay

AEe A=

A &M BEE&S Folil FUIAE 7HAA dHolH
o} oleldk doly AMA F7]= ImsH-E 1000s7FA] 39
*3 F71E 7 4 k. Wi CE twlolas w2
Aol AAFH, doly AFEE Event-driven 7|H ol <23t
uj = (sporadically) e tlolEl7F 324 (bursty) o= A3}t
E54& At o® 7z

o

o
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2okal, WBANE wWiEd s Ex Aue] o4® Hulels Ho

€% CE &8 949 &4 % /el wet 14 Fol th49 WBAN T
vfo] =7k YESAE FAHNE FA48 A SAstEE a5Hh upebA
WBAN MAC ~Z2EZF2 QA S st A= Bk ofyel vk
& Hupol2rk AT HES AN FEs] FA4S AT F A=F

A5l ole} gt



3. Al¢tsl= WBAN MAC Z2EZF

2} WBAN MAC Z2EZ2 A
A Wk ohe Aold 54 AW e tubol szt WEYT &

Ao = WBAN #4E& Fi3] A9d = A= A4 (flexibility) o]
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N
B =RoaE WBAN MAC ZTR2EZ9 AAZ ¢ dx WBAN +
Aol @Wol AEHI e 7Y Fd A4 HEHAE A% x2F<
Beacon—enable EE=9] sfolB = ¥z el F+x< IEEE 802.154
MAC ZREZS EAsta, 14olA 7lsg GTS EAde 23 g7
IEEE 802.154% 7|¥to = 24dA 7] WBAN 8 TAMS WhGale
WBAN MAC Z2EZS fFA AA g

Uk
o
X
o
N
ko

A 7lES we} o] 948 WBAN MAC L2E
EX2 Zgd wet oo ol 2719 AMgS g she] WeES A|CkEl

AA, &% CFP &9 (Dynamic CFP allocation)< Al <F3Hc).

a dole dFst7lE 478 WBAN fule]~E ¢
Al CFP %5 WBAN tjuto] ~o Al A &F3ste] CAP F-1tol A]
A NS AMESte] AL Y5 S A LSk 3FE Fol=E AAETH
53] wiEe 7o vt AN Yulol A= 7E AbolE = E0]7] 96
A A4S dsta, dFd dHeolgrt 2 volE s HFsh= A
Zhol 7t wakeupdte] H&3shal o] 9o At HUIS sleeps F43M%
= MAC Z2EZo] A9ls] Fofof g},

O
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;v
i
bl
o
offt

A



7159 FA A HESAAE 913 #+<¢ IEEE 802.154%= CFP 1t
91 GTS 3tel v} & A%el Aloke AAe, da sojdelele] o
stel GTSE tutolzo] S9shel 14TY WA olste] ShHow
ES FFHLR AFY dolee] f79 Juglel GTS/H ngHew
TSE ggwe ou

G
olzze] HlolE] WAl F717k AolAThy, FHy v @ule F74E W
)

g

= A Fh. WBANSQ] 7149l dloly A2 ImsHE 1000s7FA] tf
st uASTG o3 WAL Fui fgs g&HoR AL S
Sl ol A & glh E¥, GTSE Ad 77k Edshs dad u

2} CFP £%5 o83 dHoly A$S Q13 8HA tnlo]~HEHE=
CFPE d9ds 4 glomz olE tulolias Ay oz CAPE A
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allocation) #<ts #|Fghtt,

S, 713] F-7+(Opportunity period)S A& gt}

W AlA Hute]l 2ok sivdlolEl o] A HES AEetr] A e
futo] =7 A4 A7t sleep REE FAT 7 U=
T4 AlA UE$ A2 Inactive period 7|H-2 wWt]Z tinlo]xe Il
(emergency) FlolE], QoS AU Q738 dlolEle] HE3} CE tiuto]
2o 3 AF, FI - UL 2EYY AFE} F2 ALKz olwA
Foz WAt HolHolE AF AAS FIAU
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o]2~5 $ld] HAel Inactive periods FASHAT, 919k 22 F3e] 4

¥ demand-driven 7]®H el 9J3] dAHo=z IS SAsIAIT T, HAA

-

719l o3 AEde FET & AEE Opportunity period HeFe A Qksl
t}. Opportunity period= £33t tvto]l 29 EA 3 g e} nlg
]z}l 4719 Opportunity period & 1707F A elxo] 2=},

. Direction of GFP slot allocation
g e L
. . . Inactive period
CFP allocation period CAP > OCDP
: & 4-mode Opportunity period
2 i
BP C
Hybrid trans_missio_n subfram? OCDP Inactive & Opportunity
(active period), i subframe
I
CFPREQ .WBAN ;Superframe
ACK |
Fixed CFP Random ¥ Slotted CSMA-CA -
REQ CFP REQ & priority backoff method | |
L | |||W ”” . | CFP OCcDP Inactive & Opportunity period
|
LLLLLLLLL | B g e J dul 1 e
< DATA- : L] \ . Time
ACK [ Beacon
Beacon  CFP requést frame  Broadcast: REQ ACK frame Magindt line of ~ DATA- ocmErame  OCM DATA-
CFP Slots ACK ACK ACK

[2¥ 2] A ¢3= WBAN MAC 3 Z#H 9 &

[17 2] Algtsls WBAN MAC Z2EFo] 3 Iy +25 e
ol IEEE 802.154 MAC¥ 4Hu3stS w, BP(beacon period), CAP,
CFP, Inactive® TA% 3dlolBg= o ZH e %22 TdstA 7HA 1
gom Frtdor i AwE Aok wWekel Dynamic CFP allocation®}
Opportunity periodE #|&3}7] $]gt CFP allocation period®} OCDP
(opportunistic contention decision period) T-7Fe] %

CFP allocation period= CFP €%& 84T + A& AEE =Zdd
(CFP request frame)& tyle] 27} Itjd|olE o] dEgd o224 CFP &%
= FAoE s 5 A Ve Aledd HAFH o2 CFP €59
4 g9 [19 2] 439 Direction of CFP slot allocationo]2} 7]

% ogape] G4 SaEsl gol HAZ YFow ATk o ¥

>
i
o



S CFP REQ ACK -F7toll Al CFP request frames 41 & zt]y|o] g

tlo

o 93 REQ ACK frameo] HRZEZI2E Hi CFP €%
WBAN tiuto] &1 wakeupste] a3 Z#ls T =N o] Fo3l
t}.

OCDP +7+& Inactive period T-7FS Opportunity period T7FO 2 U A|
Aoz HA&d  gle 7IWS Aedo OCDP 7ts F3 4oz
s SASAA ARGl A2 tulo]l2= WBAN stjdlolg oAl 7
EE 2 A(OCM; opportunity contention message)S X530 2H
Opportunity periodE 833 ThE tyulo]xete] By 23t ue}
WBAN ZHdlo]e+= vlg] txd¥ 4702 Opportunity period ol 174
t}.

A ¢+&= Dynamic CFP allocation¥} Opportunity period H¢to] #-8%

ARbst= WBAN MAC ZREZFE AStels #HetES 93 A= 7141

.

g Agstel AUL AET & YES AT

E, A% A SdAM =2 HAsS 4 5 Itk
Dynamic CFP allocation® Opportunity period®] th3l =}AgE 7]&2
3.1 A3} 32 oA Zhz} A st

_12_



3.1 Dynamic CFP allocation
3.1.1 CAP allocation period

A ¢t8l= Dynamic CFP allocation CFP &% 3<% 2337 9
T2 v Y& FE(mini-slot)S A3k, demand-driven 7]l 23] &
Hoz CFP €%<5 @3dd el g84oz Fig s AHEst
3, CFP %% AH8-& @73k thee] WBAN tino] 2ol CFP &%&

ol fla ¥ =M= [2F 218 Zo] B& 71HBP) ©]Fo CFP
allocation periodES #| &3t} #|etél= CFP allocation period= CFPZ
27k tuto] 27t 77 ol ASelE 71Ee] IEEE 8021549 2ol
2 AI R, CFPE 878k Hute]l 27 Sojd A% stdlolE 9 H|&
AR o35 I U] H2 A% o] CFP allocation period”} <3
Hw o] F3ko] o9& FHo® CFP €35 stge &= gt}

WBAN tjrlo] 2= A5 WBAN HIES| Ao AYEHA CAP F1HRES
AHEEE = Qlth o] WBAN tHutol=5 Fo] CFPE ol &% g g5
tolel A& dste 958 tinto]~= WBAN tulo]g o Al o] &5

Bl= CFP €535 Abgstal Ava eHd 5 e dEE Zddd CFP

1

)

association frames A% 3lo] CFPE A& 4+ 9+ @IS 53 -

Aty B =]+ CFP association frame A% ©]

i Lo
@)
>y
g
QO
107]
wn
o
Q
&
o
=)

s CFP 2188 4 &g st vgo =g
ACK frame& 4% tulo]AS CFP ALSA@S I58 tufo] e

nen,

_13_



CFP REQ

AGK Direction of CFP slot allocalion
Fixed CFP Random 7 - = ———
REQ CFP REQ

i | CFP QcoP Inactive & Opportunity period

ol I

1
1
(o
1

DD S E G # Time
N d - 9 i
= Al T B
BE{C N CFP reqitst frame o DATA- odutrame  GCM DATA.  Doocon
ACK ACK ACK
)

| Dynamic "Fixed

Group 2 & Group 3

Group 1

[Z¥ 3] Dynamic CFP allocation 719

[29 2-3]% %] CFP allocation periodi= tHA] Fixed CFP REQ<%}
Random CFP REQ¢] A B - 7k(subperiod) & WolZth vUrolzl zF A

H & CFPE 843 4 9= AEE 29 (CFP request frame)<

A% = A= 22 vy EF (mini-slot) &2 FA T E3E 27129 A
BI7E o]E FOYolEE HEAHo® CFP REQ ACK AXH F7ho) A

REQ ACK frames HEZE=

N

§2~E 3sto 24 Dynamic CFP allocation©]

[2%] 31> CFP &3%o] H]Zol| o 14 d3H+= A Atet=
Dynamic CFP allocation 7]l &3l w402 == HAHS LE
Ak kA 71 npel o] CFP AME Adhs 933t =t o]E o
o8] CFP A&

CFP €35 EF @9du. 1 ofFo 8HA o] CFP AHE AT

A 5@ tupol sk T oA A%, mzelA

QA 3= yupol 2~ g7 B A sta 71k, WBAN ZtulolE+= CFP
allocation periodE FHZHY 37+ 2] beacon period W= Holl AA
star F=7lel o aEEE AT

[2& 3]l A BIZ dF ol% AlZH = CFP allocation period®] A1 X
T7ke] 8hel Fixed CFP REQ M B3+ 7)) IEEE 802.154 MAC

GTSSt FAFSHAl Ztzbe] tlutolzep Z47ke] my&sx kel doid 93



o

(I:1 mapping)el 23 14 o] o]Fojxint. ofef o] CFP =

234 7 e PEE ZHdd dFo] Jddid fgel ofs) nAgd

=)
L
>

£S5 B =R A= GMS(guaranteed mini-slot)g2t 249 Fixed CFP
REQ MBE Gl AFsto). wepx FZTdlelgoe Al CFP A& #dsh
843 u, Fixed CFP REQ +7t& 3wty z4lgke] GMSE 7Hzl

Hpo] 2= HFe dolErh wAstH 1A ddE AAle] GMSE o] 838

mlo

o T

o] CFP request frames AF3h= WS &3l ZYdlelHAA CFP &
= aH4g F Utk

Fixed CFP REQ M B 7-3t2 14 os vuExs 233 F= 7Y
olB® CFP AHE #3HS 833te tutol 27t Bolde 5 A% oyl
" wEka] FaeA oy Fixed CFP REQ A B 13HS Wx]3}7)

g 24 F7]7F & tlvlo] ~FE Random CFP REQE A}&-3f

ol CFP =%& 242 <+ 37 ¥4 Fixed CFP REQ®9 GMS
= Yutolzet mYEEIEe] dfd WEl o
BAE #y&EEQ vbde] Random CFP REQ A E.+7to A= Random
CFP REQ AMBF7to o] 24§ Frulolelo] s &<l ¥& CFP A
& H3s 53 gulo]~7F Random CFP REQ A EG-3He] WU &R
F2F9 (randomly)Z 17] vy &EES AHste] CFP €535 83T 4+
t}. o] & Fixed CFP REQ9 GMS<} i3] NGMS(non-guaranteed
mini-slot) &2 7 2] 3t}

obA 71k niel o] GMS9 NGMSE AH83 4 2+ Fixed CFP
REQ A B +"7t3 Random CFP REQ A B -7k v &3 37 3708 1+
of o EFE™, 370 252 v [ 113 o] Huto] =9 F7]4
of o3 ATt
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[¥ 1] gulo]& F7]d mE IF3

® Group 1 : Hviol=o FU7F v Ze W, 7 =1
@ Group 2 : Hutolxe FUI7F & Ze W, 1< 7, <a

® Group 3 : Hutolxo FUI7F e Ze W, T = o

p

tutelze] F7le T2 Aot 7 wHZdd 1577190 BI Azt
o] Aeste wig FEE @k webd weF 7=5 4 A tinol
22 wHZY Y SHettt @ WA dolHE dEgths ovE UERTH
dulo]~= IYulo]lgo Al CFP AE AgS g5317] 943iA CFP
association frames #HE&d uw H|ZoR AS F Ude= AHHI BO

(beacon order) #<S ©]&3to] Bl(beacon interval)S AAteta, AALE 47

HE sdlelgel Atk stdlolH e o] F7]& 7Ivte® 3749 1
FOoE .

Group I1°] %3 tnlolxi H|Zo|A Zyuolgo] o& CFP &%
s we Be aFo R AYdvlelyrt CFP €35 wf H Zdddnttt
aAReZ gt aFelth wEkA Group 1 Yvtol~+= CFP €55
243 Bart §lvk. Group 201 &3+ tvlo] =& Fixed CFP REQ A
HAZbA duidz B3E GMSE @98t futo]~7t CFP &% <

CFP £%<& 84 9 g9 v& F Ut} vixge=

Group 3° <3t tvlolx~s BEARE wYERo] ofd NGMSE 53

CFP €%& 2343 4 9+ Random CFP REQ A B TS A& <+
AE=E FZGulelEel 9ol o AT mEA olE A s [%
219F #o] [& 119 ZFeo] Zt 3t A CFP €58 @9 wAY CFP &
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43
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[¥ 2] Groupd W& T HolE

HS CFP €% 14 ¥9 2 534 8% 73

]I{IH

@® Group 1 | BP (beacon period)

@ Group 2 | CFP allocation period - Fixed CFP REQ A 273

@® Group 3 | CFP allocation period - Random CFP REQ A 2.3t

w3 [29 3] shehe) shabgTl ool 2 aFdte] &% CFP &% @
g 71 S YEY Group 19 &3k tnbol == H|Zol| o3 wf F7]
nft}h 1A o2 CFP €% & @93ttt Dynamic CFP allocation®l £
= Group 29 Group 3= CFP allocation period°l* CFP €%& &4
o2 9Asta njFo] dYs CFP &% vtz ol &£55H CFP €55
FIHH R AAIzE wgow FA S Fgir)

Fixed CFP REQ A B33 7} GMS$t &3%2 Group 2r|vie] 27}
A fEom d3H] vk WA CFP &%& AW B2 vnlo]
ZolA bdHow dsErie oulolA F7] ARV T>1 g &

=

st ®E tufe] At Fixed CFP REQ AH.F7be] wg® muzs

el GMSE @Febi Aol Frh kAW WlES) 6] %= WBAN T

upo] 27k ot CFP AHg R8-S 858 tinto]2r) Soluss A4

dolHE A%% & Yt T nuk AEE T AFS AW Tatol
<

A W EE FAS oAl A

A2 [F 119 o e 243t Group 29 Group 39 %3S 4333}
=]

o} ZAHo] o]FolZ Uulol Ak HEREJRAES E3

I
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A Zwol vt S Yutolzd A It o #2719 IEEE
802.15.4 MACo|A G5 3tA 1665d &34 3 &5 olll=Z CFP
allocation period’} FA ¥ =% A HT. wepa Zvolgol o 43|

A FeteE 7THA o]F CFP AHE A 8F st fupolae He-Ad
o2 Group 29 T3
BEstE Sl vl wHE=ZEUS FrIvtd HEs FAldEek sk 717 1)
WBAN tjnfo] 2 HE= CE Yulola7p & Atolz=9] H|EE FAlefof &
e sk

A et3l+= Dynamic CFP allocatione CFP request frame, CFP REQ
ACK frame 59 AES g eWs=rt dAger 18y 7]Ee] 1Ly

ARl GTS &9 ol 9siA Hupol 27k GTSE A TTE &

aly
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3.1.2 Maginot line

3.1.1 A9 Dynamic CFP allocation¥ [1¥ 2-3]S &3] <A 71
Hpe} 7ol A|otsli= Dynamic CFP allocatione H| o] %o F& o=
CFP £%& F7H oz 8938 5 Q= wWetelth wepA B3} CFP
allocation periodES A|£]3F Active periodol A2l dHloly HEd o] CAP
+ CFP& o]Foj#]7] w9l A|¢tst+= Dynamic CFP allocation 7] ol A
= CFP7} 5402 d3dE4= CAP #3719 9L o5/ drh

wheF EAE A SE WBAN tupo]lz=9] Jis7t Sojvtar CFP
AMEAZS E 5% WBAN tufo] a7t Eoiws w, 3 fry e o] A
& dHolE7F EAlel HFEE o] HAT & vk ol g 5ol
CFP &3 CFP allocation period® 7z} mY<&3(GMS, NGMS)oll 8%
" 2 TS 7|9roF dynamic CFP allocationg 38 uj CAP
A5 AHT & vk oA HEYAS fAE A HAg

CAP 99<& H33l7] 93 A2 Maginot lines A+,

[

71#¢] IEEE 802.154 MAC ZZEZ %= GTSe Hd a3 s 77
oA Rt UESA FAE AT HA CAP d9& w35ty faA
CAPE 98 HA3F 440 symbolS Al&3tA HEatd GTS7F 770 wwto
2 @3Hu g GTSE 23 + gtk o3& CAP F1tollA AEE

re

=94 Maginot lineg A<t w2} Dynamic CFP allocation®]
[19 2-3]3 #Zo] Active period®] #elA Az HaFo= ddd o

CAP +7+s X5 CFP2 d9stAY 1 olde=r &4 43t CFP
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allocation period %=+ BP7}A] &3h#] 3

rol
X
o
12
et

2 s
[¥ 3] H] 2] A ¢ Maginot line 43 ¥ =
Battery PAN A ot
Beacon Superfra Final life ) ssoctat
. Reserved | coordinat on
Order me Order CAP Extention )
or permit
(BLE)
. Battery ..
Maginot ) PAN Associati
Beacon Superfra . life ]
line of . Reserved | coordinat on
Order me Order Extention .
CFP Slot or permit
(BLE)

[3% 3] Maginot lineo] AA¥H A= et [£ 3]9] Adte] %
Ald F=%= IEEE 802.154 MAC?] ¥ =o|t} IEEE 802.154 MACS =
tulolg 7} vl oJs] GTSE nPHo =z sty ditol sld 17
ZHJol A mpxut CAP &£%0] 773 Zd Q) A[Z5E Ao Hr}

A RE Abet= WBAN MACS H|2Z o] CFP £%°] 4o=
st w 7] wiFo] A E kel Final CAP 2 =5 WBAN tjnjo] A5 A
Ass dark glojzxt. wagha B =FoA e dld TE=E Maginot

line of CFP Slot =2 AAs 1 9 7S Maginot lineo| 2t A o) gt}
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3.1.3 Early CCA (clear channel assessment)

AlQret= WBAN MAC ¥ zd ¢l FxoA CAP T3t 7]E9
[EEE 802.154 MAC# FY3HA slotted CSMA-CA 7IH& AH&-3tt) 3
A9k Dynamic CFP allocation 7]®¥ el 23] CFP +3to] &8 oz iy
WA CFP -3tk Al 21 A Aol 91218 CAP 999 €5 o= i
33tA vt A ekstE= Dynamic CFP  allocation 7]W¥ollA &= Active
periodE TASt= T7F oA v A3} CFP allocation periodE A
o3k dolE HAE 9 FES CAPSt CFPZ o]Fox 7] o
Dynamic CFP allocation®l ¢]3F CA Ao fae AT 5 glrh o]
w2} Dynamic CFP allocation®] &% &9 sHAAS A AstaL, #H A5
CAP 995 w4387 Yol oA 3.1.2 A3 72+o] Maginot lineo] A2t
AT

&

<

=<
o>
@
o
)
—
wn
el
ofl
il
=
(i
2
>
e
b
_?E
|
frt
N
i
=
)
[>
s
)
>_]
)
N
ok
ofl
i

59 ol EX/MAE CAP €% F9o=2 #dd 5 glo, Altst=
Dynamic CFP allocation®] 2]3] H]& o]F o] CFP &£%0°] 4oz &4
53l CAP 99 %= CFP &% @93 3/ 9o 4oz gasH o
o webd CAPE o838 S d58ta HolHE s WBAN
Hulol == HEE T4 CAPY A& &% AEE & 5 UAT,
CAP £%°] 2Us JHE & F gtk

kA B =Fo A= slotted CSMA-CA o]l CCA(clear channel
assessment) & F3 ALY AEHE $HHoE dAdsta, 1 o] F
slotted CSMA-CAE Fd38t= Farly CCAS 325 st} dagls
< o [2¥ 4]9F 2k
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Early CCA in Slotted CSMA-CA
1. i
2. NB+— 0, OW — 2
3. if ( Batiery life extension?)
4. BE — lesser of(2, macMinBE)
5. else
6. BE «— macMinBE
7. Loecate backoff pericd boundary
8. if ( Current Slot > Maginot line of CFP Slot)
9. Do Barly CCA
10. if (channel idle)
11. CW — CW -1
12. o (CW = 0)
13. OW — 2
14. Do general slotted CSAMA-CA
15. go to line 30
16. else
7. 2o to line 9
18. else
19. CA— CA 11
20. f (C4 > maxC4)
21. Channel access Failure (CFFP in Now)
22. Quit slotted CSMA-CA
23. else
24, Do Early CCA again
25. go to next backoff period boundary
26. go to line 7.
27. else
23, Do general slotted CSMA-CA
29, zo to line 30,
30. Delay for Random(28E — 1) unit backoff periods
31.

[Z29 4] Early CCA €8 =

(29 4] FEarly CCA9l <ig]l<oltl. CA(count of Early CCA)+=
Early CCAE 33t 3l4& 9rstH, maxCAE CA9 Hd 34& &
sttt slotted CSMA-CA7F a5 7] el 5238t Early CCAT ©F
o F S Wt sy ST

A, Maginot line &%& dojoF 3ttt

Maginot line #HA43%He] CAP 99 R3] 91k shAdo|o), e

dlo

_22_



ff
ot
&
v}
>
=
ot
i

g4 oA CAP &

rlo

4] Maginot lineo. = A%
CFP 99d 4 gl= otdslt CAP +3to]= & Early CCAE F3& X

7F glth WebA Maginot line €% o|d¢ Ad AAL 7]E9 IEEE
802.154 MAC# sdgt W o= slotted CSMA-CAE 3 3tt}, R o

e

ko

Maginot line &% ©]|3 4% B+ CFP €% 4oz agd 7lzAo] 9

B FEarly CCAZ T35t A2 555 WA Fotgdt) o= &
Aoz CAP 7Rt A e B yupo]art Mo s WASEE 3=
MG o] &3 A O 7 backoff period boundary Al ZH-E A 7] W ol A
NE ate Aee oldRy dFo] xdd 499 CFP - 3tolg} dAvdd

S 247 H7] wEelth 94 f5 ol4ke] Barly CCA 53 A%

ol
ot N

(
—

E 4, backoff period boundary®l $JX|3fjoF 3t} slotted CSMA-CAZS

sl A A2 E slotted CSMA-CA 71l whe} do|g 7} WA skxt
upzl GRS s= Aol olyel backoff period boundaryol A Arth T
o] 253 A s dstA AAS Al &sloF sk

Early CCA?l A& Z#e Fzxow ddxi= CFPol 9 ste] CAPSH
CFP 9 <(e, CAP9 & A3)<= dnfe]2rt HIE 4 A2 Add

rr

d

F 7] wiEolg wetbd vig gl AHE ddsta Ado] ExEA
U CFP 9 9o] Hgtta dAwshd, ordst ths-o] CAP oA A4
AAS FsEE FEditt B =R AE S 32 Ad Opportunity

periodE Al¢tete] F=® WBAN Utnlo]2rb @A) o zeel oA

e A% AdoR A AL T & AR ATk

rlo
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3.2 Opportunity period

WBANE €% $§% CE $§ Anzg 2% A3k 44 YES
22 F4sn A ARE FPsE A0 A4 dulelas Huw

FE Aol FS GrEa o] sk A7 o] 9o = sleepdte] oA &

ol
el
A
jg
::’

34 2 tluto]2=7F A ATF sleep G UEF AAE I
A T AlA UEA] 7Y F 87} Inactive periodE AHE-3hE
7ol MESAE ALEshE fulo] o] Jfel dAH oz YEYA
Aste A 5 AEdS W, g5 & AMaTt dAF R F

[e)
-
H EAE 43322 Inactive periods A &S 98] & a3k},

Iy, WY gulo] 29 71F (emergency) HlOlEH, QoS A Y& &
st dolH e AF dAHoz YESAqA FA& F33t= CE
Hlol o] #d AF, FFA - 2ue 2ELW AFy T2 A&5Hod

A oz BAslE dolE o= Inactive period 7ol A% AAE #

2 =idlA e dAAeE EYAE Fdsta = oz AlA tut
o]2~E & dHtH o2 Inactive periodE FAISHAI T A 7le=H A3}
~driven 7|WHdl 93] dA Aoz AdE A A HA

& Sl AMEds d5T F UA=F AIsto] HolHE A5 + A= W
oFS A¢kstH, o]= Opportunity periodgl AoJdtt}h, E =R =
Opportunity periodE demand-driven 7| o2 QAH3l= WBAN t]H}9]
29 EAld wel ulg] txkele 4712 2] Opportunity period oAl A

gsls weks 3 Al e
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3.2.1 OCDP (opportunistic contention decision period)

Opportunity periodi= 3.2 dolA AF%H #Fe} o] Inactive periodE
dr Qo2 AASAA AA 7IHES o] &ste] AdS g5 2 AEE

=5 AlFshs werelt,

32

Inactive periodE YA|H o2 HEste] ARESL7] fJ8|A] 2 =irolAe=
(29 5]¢} #o] OCDP(opportunistic contention decision period)=
Active period®} Inactive period Abo]el| A& 3t}

OCDPE %3 Opportunity periodES L3 3}7] 9alA H =Foix= 2
Mol AEE ZydS #l¥3tl. A A=, Opportunity periodE £ %3817
3 HEZ =Zg el OCM (opportunity contention message) frame©]
W, 7 ®Al= Zudelgel 3 §d AEE Z# Il OCM ACK

frame©] A|-& ¥t}

Active period OCDP Inactive period

Opportunity period
Inactive

CFP

R R R
(o] 0 0 g
ARARAEE
k\\/\ ..,'

OCM OCM ACK

[2¥d 5] AI<¢tstE= OCDP T3¢

w3l [ 5]9F Zo] Opportunity periodES L 73t tlrlo] 2] EA]

o w2} opportunity periodE A&3dl7] 1A 37 AH FPoR G4

_25_



¥ RO(request of opportunity)?} Ftjdlolgd] &3k ¢ F71¢1 AO
(acknowledgement of opportunity) A E77FS. 2 OCDP+= o] Fo1# <l

RO A BTt demand-driven 7|WS AFst7] 3 FHo=
Opportunity period& AF&-3t4d 2 7+3F= WBAN fujo] 2= hA AdgH
2 =AM AlFete OCM frames dEste] AtjulolEolAl 83T
ATk ROIF-EH RO3ZE o]Fo]% RO A E+3+2 WBAN t]nlo] o] 54
o wel OCM< A58 F A= Fitel A4 Ank [E 4] RO 3¢
¥} WBAN tju}o] 2~ 7he] © o] &S vEpHT

[¥ 4] Groupd W& F+7+

Number of RO WBAN devices
RO 1 Medical devices, sensor, etc
RO 2 CE with slotted CSMA-CA
RO 3 CE with CSMA-CA (DCF)

[ 4]¢} o] RO 12 95§ Hnfo]2E fl8to] AgH = AEF31o
th 988 fulolx, wWgZA AlA HulelA:= RO 1 A E 3

OCM frameS #43}o] Opportunity periodE LA S sr]u]o] g
4d 4 9tk RO 2& A54< deoly v tiZde] dHeolHE A=
CE Yuto]~E& 93t MEFZtelth. RO 19 5Y3tAl OCM frames &
gl Opportunity periods& 83 % 4 3ltl RO 3= o= Z(ad-hoc) BE=
£ &8s fulolx BAls fE AlETEH= AEIolt slotted
CSMA-CA 7IW & svdlelH & & A(uplink)t AdH& AlFst=
A7 A 5 vIHelt wekA FAIH SR WBANS T35k
o8 Ywupe]A7t CFP #iE oyl CAPE AMESH|= SR slotted
CSMA-CA 7I¥& dukd oz WBAN &40l Hdsit} sz moy)
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focs

olHE gk HFol obd fupo] 2zt HFo] adH Fr Qvh ol F
A= BEE futolzd didet= A-7F obvH, diAlZ CE tnpo] 2o
2 DCF9 EE<S A9 A (optiona) &2 A& 4= &= et
< AFeg. CE #okllA= mp3 Zdolojet =AMl e &
4 dow, o]n fofdA = ofF tuto]x7t Ty olE
2 FAZE delgE dAFsitirl A3 #HE uE tupolx FA o] BHH

= o & wf o]Y3t o= & REE AlEes Reol Hesith o=

wpol 27} T mES ALESA €& & Atk Webd RO 3% AH8d) 9
A mdelHel A Y BES AL ee EDT] AYd o
WBAN tluto] 27 @helFolob star, RO 37 4139 ol AO F1ke]

Alztd o s BEs 7 Hulolageo]l AO HEE HAAE Al

—_—

a1, Opportunity period 7-7F &<t = F EE=2 wakeup JEHIE 4 3l
oF gt}

[27 5] AO ME3F2 sitdle]E 7 RO 1+8 RO 37bA A B
et 4% OCM frame®] %3S £48ka, &3 WBAN tjnfo]x
o] EAS 11#3l9] Opportunity periodE A®slan dld ARE OCM
ACK frameo°l] ¥3t3te] QA 3SE tnjo] 2o BRI E S},

AlgkalE OCDPSF 2 AH 77kl ROSH AO MHT7He ubdow
Inactive periodE FXste 73 Z S F7tolA Qo 93] dAHo=
AbgetE R tAlZ AA HEAZ F4 AZE Foll Zydlolg it T8
RO +#7t¢t 21t 7] & o 1709] OCM frame® FAIEHA] &&= A5 o
A ogleep REZ H3Eo] Ax A =E7} Inactive periodol % ¢} sk
Fe = OCDP7} & 2gtt},

T3l OCDP:= td] 2 % (delegate request) W2]S A3t} uwlabA
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17 o8 fute]~7F RO 1 13kl A OCM frames 744 <
ol AEetar Al v AEs 5% 109 Hute]=7F OCM frame
& AFetd, FHolol WMo xE g ywA tute]lxz= CCAE &3 A
218 dialste] oln] OCM frame # &) o]Fojx|i Q&S st
g AsEATl A0 ABF3ke] Az W A4 OCM ACK
frameS 4=2138}o] Opportunity period®] ZE S & 4 Atk
olefgt he] 2y W2lo] 7tsek o= [ Slok #eol =
ul tjzpel® 4709 Opportunity period Fo 17/E RO A
F21" OCM frameol] wel Zgtato] Aeer 5= 9l7] uwj&o
ol21gt %35 et
[% 5ldM RO, RO,, RO; = ZF 2} RO 1%E RO 3¢ AEF3o]

[¥ 5] 4-mode Opportunity period H o] &

Received OCM select mode of
(RO, ROz, RO3) | 4-mode Opportunity period
0,0 0 Inactive period
0,0, 1 Mode C
0,1,0 Mode B
0, 1.1 Mode D
1,0, 0 Mode A
1,0, 1 Mode D
1, 1, O Mode B
1, 1,1 Mode D
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3.2.2 4-mode Opportunity period

Opportunity periodi= 715 A% dolg e by oz WAsl= CE ¢
s
[¢)

dpol o] olmEy Ewrdow wags: BgF HolE SO KA A

o
il
ko
o
=2
=
L)
e
>,
2
o
fr
m G
oX,
oty

S

S AF3t7] 9814 Inactive perio

A Agete FRoE B wRelAd AT

it}
_E
2
.
ol
rlr
=
o)
o>
z
=
x>
@)
K

2EZE WBANS g Ateel wel Ad9S aefst=® IEEE 802.154
MAC®| Inactive 77+ A3 WH OS2 Inactive 7{H& AF&skal Ant
A1 &l A= Inactive 7-7Fo] FAH =5 dA o vt

QA we} Inactive periodE Opportunity period® = Z3FshH 714
HZHY 7I1ZF 5 wakeup BREE A oF st ATiulo]lE Y] HE
Zn]7}F w9 =olx vt wlekA] Opportunity periodE £ 73 WBAN T
Hlo] 2~ 9] EAJe] wlz} Opportunity periodAHA7F &8 72 02 Activet
Inactive RIEH =% AAS AU vg FyZdde AR7A A%

wakeup REE FASHES AYUolHZF 249 =g we ddd

ER AH-AAE Ad FAS A8 AAE slotted CSMA-CA= 1%
o] o= 5 EtE& A Y3t DCF(Distributed Coordination Function)®l]
A AF&-3F= RTS(request to send)-CTS(clear to send)-DATA-ACKY]
CSMA-CA %23 vlustals o debao=w Adeg g A3s g
T %= WBAN MACO Ags 44 7yelest & < Sl AR
slotted CSMA-CA+ dwWtd o= stdole =9 ¢4

=1
wpol o) A% BHw 544 ojt mee AES 87F 4% DCFs
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£ EwelE olE & RES Vs b DCF EES Hupo] 2~
A7 B4 54 we deden RES gAY F A Ae ),

A &3Fk+= OCDPe} 4-mode Opportunity period

il
9,
ofo

ol
)
£
©)
(s}
(o}
@]
d
o
B.
=2
<

periodE A& 4 Ut}

[[] steep Slotted CSMA-CA
(a) Mode A
{15 2 00 00 R A,
L
itk i R T TRHhHHy
¢ Ly
CDF _—€TtHttHR=r’R
; Ly
i - T T
i (i TN
(c) Mode C
; =
-
CFP | oOCD .
fa ' R
= e

e

CSMA-CA (DCF) Slotted CSMA-CA

(d) Mode D

[Z¥ 6] 4-mode Opportunity period

[2¥ 6] #lotsl= OCDPY RO AMEGFZRIA OCM  frameo =
Opportunity periodE L3S W, [ 4-5]15 AF&3to] AEd 5+ Q&=
Mode A%-E Mode D74 & YEAT

[3% 4-5]¢F [19 5-6]° mWet Mode A+ RO 1S &3 #ltZ tufo]

27} OCM frameS A 3ta, srjdlo]g o Al Opportunity periodS 2%
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g Afolth. ALY AL AVIE

Opportunity period”} Mode Ae°l| 3|@ sttt dnkdg oz o7 tulo] A=

AAHS 98] Active periodol Al CFP &£5%S @932 AY d5e doly
701_

b RS Ay AsAde Seor & Hagh 4§

Al dlolH = dA AlRte] AuAY o Wex IS 1Y

F Ado] /e RES WA dold HFS & 5 JEF

Algster oleldt 542 UiAE CE tinfolzo] 93] AASEZE RO 2
A B FZEll A OCM frameo] /4% 2 5™, Mode Bt 2ol A 77
HEZgde E7FA Opportunity periodE A3} A7l olgjdt EAS
ZHA AL EAAE HolHE wWEA AF FA B tiu iyl
Active period®l Al wt]ZA tjufo] 29} 37 CAP 77t A4S & % 3l

onz wyZA ynpo]xe] A AES A= Mode B} 2o

}:o
oX!
)
ftlo
R=)
2
of
i,
=
KO,
>
re
ol
4,
=
o

7+S %3] Opportunity period=
Zo] DCF R E+= tulo] 2o 7t X3 EAo b/ Aejz oz whA
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Ho, JE A Agd uf ZrjdlolEedA d EES At
& AFFTh RO 3+ o]k tupo] 27} 27] o] 3l A4
w2} Mode C& Mode D= o] €7bs & 4= A )

Mode D+= slotted CSMA-CA®} DCF 29 CSMA-CAE AF&-3h=
tufo] 27 EF OCM frames A5 S w A= E+= Opportunity
period®] Eolt} o] ERGESR Z47te] CSMA-CA AW o] A=
Wt o] AMEE F AEF ATETH

A e+&l= Opportunity period= OCDPT7F2 OCM frame, OCM ACK

)
o
fru
lo
il

frameo. 2 QI%t QW3 =7} dAYS}, x| qk Ut S8o] U

= 49 4549, QoS HEES 2T8E o8 $8,
A3

ol

EQAE A 1A
fall detection?} #-& event-driven 71H& AF&3t= ¢
YAl 2 opportunity periodE 2334 Formz dukx o7 Frjy ol g w
OCDP¢ RO AlZ=glel it wake up 8}7] wjiol] Zas A¢E As

1= olg fule]2e] oW = wAlEx =t
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4. 45 87}

4.1 A& &7

A etel= WBAN MAC T2 EF9 AeH7E f3] 2 =72 Ats)
= MAC Z2EZ3 A5 vugdoz FA3A beacon—enable 473 XZ
A F2E AHgshe @A WBAN &0 @ol AFgx = T4 AlA ol
E9A %59 IEEE 802154 MAC Z2EZS Aesd A

olr
ME
>
fllo
4>
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Abstract

A Dynamic CFP Allocation and
Opportunity Contention-based WBAN
MAC Protocol

Young-Sun, Seo
Dept. of Computer Engineering

Graduate School of Kyung Hee University

WBANSs provide communication services in the vicinity of the
human body. Since WBANs utilize both MICS frequency band
for 1mplant medical applications and ISM frequency band for
medical and consumer electronics (CE) applications. MAC
protocols in WBAN should be designed considering flexibility
between medical and CE applications. In this paper, we identify
the requirements of WBAN MAC protocols and propose a
WBAN MAC protocol which satisfies the requirements. In order
to provide transmission flexibility for wvarious applications, we

present the dynamic CFP allocation. The dynamic CFP allocation
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dynamically allocates CFP slots in demand-driven manner, so
that it can provide flexibility ranges of the latency. To support
bursty CE data and emergency medical data, the proposed
WBAN MAC protocol also provides a temporary switching
method between the Inactive and the Opportunity period through
OCDP (opportunistic contention decision period), and 4-mode
Opportunity period. Through the extensive simulations, we show
the proposed protocol achieves improved throughput, CFP
utilization, and latency in WBAN environment compared with

IEEE 802.15.4.

Key words: wireless body area network, MAC, hybrid MAC,

CFP allocation, contention—-based protocol
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