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Wireless body area network (WBAN)-> &l 1 <dol|x] EAIAMu]|~E Alg38icl. WBAN AfB]= QlA|
Wiol] o]AlEl o8 $-8-2 93k MICS 3= Y3} 2|8 283} consumer electronics (CE) 3§ #of Z5E
AEE s ISM T3k djollxje] Az o] Fojx]7] wiite] WBANS |3t MAC Z2BZ2 9% &
23} CE $-8719] Abolgk EAF} fdA(flexibility)S Tesle] AAE ool jrl. B =Folx]E WBAN MAC
ZREFS] AR #9lslal, WBANS] 87ARES WHSShe WBAN MAC ZREZ-S A9kt WBAN?
olokst 585 2l AF fdxdS AlF3] $J8l4 52 CFP(Contention Free Period) d(Dynamic CFP
Allocation) & A|kghe}. =3l A 7o) 215 olg do|e s MAlshs o8 $-83 w2 di=ke] dloleE
3= CE -85 #|43b7] 934 OCDP(opportunistic contention decision period) 7-%F} 4-mode Opportunity
periodE A|gksla, A|okgt HIQES- ©]8-3}¢] Inactive period®} Opportunity periodES YA|H 2 HFh3le] 183t
T e 7S Atk tiekst AlEHeld Z) IEEE 802.154 MAC ZREZ3 A|qksH= WBAN MAC =
REZS H|23%S uf, WBAN 3HelAe] HE HEl=k, CFP o8-8, AEAd S T Hde 29E

dE 5 ek
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ABSTRACT

Wireless body area network(WBAN) provide communication service in the vicinity of the body. Since
WBANS utilize both MICS frequency band for implant medical applications and ISM frequency band for medical
and consumer electronics(CE) applications. Therefore, 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 other to provide transmission
flexibility for various applications, we present the dynamic CFP allocation and opportunity period. Extensive
simulation result show that the proposed protocol achieves improved throughput and latency in WBAN
environment cimpared with IEEE 802.15.4.
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I.M E

Wireless body area network (WBAN)M-& <14 U
H{implant), =437 (on-body, wearable), 31| 3
3m oJWellx 2] QA o]Y(external)el] ¢=]ste] FAl
< F3k= WPAN?| 2pAld) 4l 54l 7]zolch
WBAN-2 Ftjd|o]E{(coordinator), &|F-& Tlrjo]~
(medical device), 7W&l ZB|x}4 A=} A|FCE ;
consumer electronics) 22 A=W, tekgl fu| A E]
22 Mu)2~E AlFd 5 9lvl IEEE 802.15 Working
Group-> Wireless Next Generation (WNG)el|4]2] 3+
A& A2ke 2 IG-BAN(interest group-BAN), SG-BAN
(study group-BAN)=S- #A* 2007 1144 WBAN
°] #5315 918l IEEE 802.15.6 Task Groups 74
3led A WBANS 98t %53} 2hd8 =13 Fofl
ek

dulbd o g o)g 288 *<(low data rate)2] F
712 dolelE Ashes 545 7HAH, CE $-&
= 9, srle ~En dlolee} 312 7%+ high
data rate)2] event-driven W3] o2 do]E]E w3}
= 5A4S 7Rtk a2|n2 WBANS 2| 848]~9}
CE AM|2~5 FAlol Algd 4= glofof gk 22t
2|58 AlA tuto]ze] YES T FA ] AHSE 7]
£ A A VEHZE 913 MAC ZEE (e,
TDMAPY = IEEE 802.154 MACPH-S IEEE
802.15.62] Tkl $-8-toks Algalr] A% &4t
e kSR g

18] 13} 2¥o] IEEE 802.15.4 MAC T2 eZPle
WIS AHehe solnels frlmal) T AL
ght} =24 BAlS $3051= Active periode} A}
Ell7} == Inactive period 2 Y} ™, Active periodt
T53H 16 &2 F35Ir). o] Active period+
CAP(contention access period)2} CFP(contention
free period) 77t &2 4=35= GTS(guaranteed
time slot) = d=o] A7} v]AAS 5 248t
= slelHE|E o ZYq] FERE o] FoizIck 153}
Al 165207 o]Fozl £5-°F Active period”} +
FEBR GTSE ¥k 2rjule|ar) Fviskes
CAP 77k Zo]E7] €Ik Ak} IEEE 802.15.4
MAC2 Zrjdle|el7} FHd 770¢] tiujo] ol ARt
GTSE &3 < sl wehs] GTSE 847 41
2 7709] tnto] ol Al GTS7F &=, o]F<l GTS
£ 9Ash= tulela GTSE s 5 gtk

el S W CAP 7t FasiohH, s
OBl YHFA O 7 superframe order(SO) #= =7}

‘ Active period ‘ Inactive period ‘

[ |
|, —Beacon

CcAP ‘ GTs
Bl

sD
—_—

| Active period | Inactive period |

. Beacon
Z Inactive Period ‘

Cantention Access Period Guaranteed time
(CAP)

Slots (5TS)
SD = aB: Duration x 280 symbals

Bl = aB: Duration x 289 syrnbols.

1% 1. IEEE 802.15.4 MAC 3 =Zd|9) +%

A|A CAP duration= EHA1Z 4= 9lom, SO+ H|
F(beacon)l| 2J3] AA =} 12} SO7} F7)sbd
1 1 3T o] GTS 3% 24934 Z7)s}
Al Fc} o] A2 Active period”} #5351 16 SH-2
&30 2 LProiz)7] wlEel HAshe B3 &3
=719 Z7P) wAsA sick

Sleb 22 GTSelA wHsh= TAIES sids|
9151e] GTSE 7WA1RE =Fo] olrk®” 22}, GTS
WA == A W1l 718 7 thte]~E Zb
o] GTS +fr T 2> &£F0 29 §F5 W=
GTSS] /55 E2l Wrlez Aiad=le] wA=el
GTS &2 Qlgt #AIE sidshr| $lste] tnle]
2o F7Ael Aloks 7HstaL A &2 =71
W Sashs Jee] sk FEE Al tule]~
wro] wE=lgl). $19) 28 ed7= WBAN 344
w2 CE tiufo]2rt vEFel Hslw o] vk
HolelE  ZFA(bursty) o2 WHUSIAY  wiwl2
(sporadically) "HJA1Z wll, A4 tiute]xo] nijefz]
S 918l AA1E Inactive period= <18t AF A
o] HhAglcl,

IEEE 802.15.6 TG WBAN-S %5312 zle)sl=
59k t}2] MAC 7] 323 (proposal)& A|gt #igkor),
E575} o2 HAelA ohA] the] 7ane] Aol
sic}. a7 NICT™, Samsung!*'"!, ETRI™ ',
Fujitsu”"”, CEA-FT-Thales'", GE"' So] 7%
%3 (merge proposals) 2Floll Zredslw Qlc} 7]
i E AR A A o] FolA| 1 9loH, YA
FoR Qg FES A Sl 7|l 4
A A A= 2 Q). 7| Algkshe 2 7]
= e B3 el AAE R
(baseline selection)-2- IEEE 802.15.6 TGol| A|¢ks}
o), o2&t A2 IEEE 802.15.6 TG LA ol
3P, o} 7| 53 A B3 1R 2EQH
(baseline draft) 2do] F=|A] odg)keh
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E = Aol B4 7Rtk tielo|~E
2|43817] 213 FA4 (flexibility) 2 7P 34 274}
sto g 3slo] =ZA| 2714 ukke Akl AAlE,
CFP?| E&4E SHAIA v WBAN 2|gFof
54 Au)zel fAs CFPE sl T Tl
oS g9 o g A48k 4= Q)= demand-driven 7|
HOE CFP £5%5 4% sk 54 CFP &
H(dynamic CFP allocation)& Ak} B4, ol
4 (sporadically)  EZ](bursty) o2 Ho]EE
event-driven W] 02 HMS= CE &8 A{¥|2v}
WBAN S-7ALERS BEsls 42 xjglo 2 dloly]
2 AT 5 9JxE=E UAHCZE Inactive periodS
Opportunity period= %3Fs}te] 7]3]34& & 5 9l
&% AlF3s= Opportunity periodE Al-g3gkc}. gk
sk Wik Al WBAN olfell wol AH8ElE
IEEE 802.15.4 MAC3} H]atsl) B3k of, x5 #]2]
&, CFP °]8-&, A¥AA] A% s Horh

B ne] A ot Atk 2%ell4= WBAN
2] 8ARRS 71Egic) 3% ol A= B w=ellA] AlgE
e olE Eokel CE e e e
WBAN MAC Z2EZe] £8 7|3{el 54 CFp &
“Hdynamic CFP allocation)¥} 7]3] “7KOpportunity
period)s 715313, 43 ellA= Aes Hr8ka 4
ghel wpARte 2 5ol A= AES 7]%sith

II. WBAN 2TAlE

WBAN- QA W9] -2 Z3}ele ol 3 oo
oAlA A& Alo|gt EAS 712l tlefgl tiulo| ~ER

UEHZ7E FAEY, SAAR=E AlFdthie.,
medical or CE device). 12|22 WBAN MAC Z&
B2 vkl tiulo] s s §-8- Zhol] 303 fd
e AFEler vk fAdE AlFsE] sl
WBAN MAC Z2EZ2 th3o| Q7ARS W53
o} 3‘1_1,/]_.[15,16]

1) A= (power consumption) : WBAN Ttir}o]
= A el oAM= mElR] FHEeR FHT
T 9= 9| AlA tiule] s = Foi ¥ (potable) T
vlo] 2t AR wiel ouA] A8 &
o] 7H & 837 ootk

2) 78l Alo]E(duty cycle) : e Alo]Fel ik
[TARRE w9 3Ll 53] 25 tufelae
TE AlelEel tig aAlEte] w9 Fa3dlthe.g.,
<1% or <10%). & Alo]ZFE A Q-7Al)} v
+ HAR IAE T ER aFARRE Sk A

114

o] AAY aFAlelE WSl vkl Sl shvivl E
4= odt}. Wbl CE tnlols= 7¥] Alo]2S 24|
LaEx] 9k=th(e.g., low, medium or high)

3) A% A|%d(latency) : Z1F(emergency) |84
QoS HAS 8sh= 9|8 8- 2 2 X]<lo]
7%k (e, 98334 ;<125ms). CE &% QoS
WS Qs AAZE ARaE AlFElor she
AR]z=e] g ke A A de S73itiie., CE &
£ < 250ms)

4) 71433 v]5=714 (periodic and non- periodic) :
AR o8 Hofe] WBAN Tiule] 2= <lAle] Ax
F FoloR St AYE AnE 24 5 3
2 ey Asun e S8 sz A
< Fai) uleba dubEQl ojFHeke] WBAN T
Hlo] 2t WBAN HIE9|z1e] 814 o17se] glevd,
F714 4] sleep} wakeupS HHESH= FE] Alo]E-S
ol oA m] ZEE Fola TS 7R
ole] AFE w3kt ol2|gh doly A4 =
Ims*HE] 1000s71] L8 izt 5718 7Hd
= ik bl CE tlule]~ys wjul2 v|EH =
A=, dloJe] 4= event-driven 7|Hel| 2|3}
wjjul] Z(sporadically) ™=k Hlo|E]7} &4 (bursty)
S 2 s BAS dubde® izl

foksld, kA 7]EEl 27ARk} 3le] WBAN
MAC protocol-> Ato]gt E415 7121 tlefsl tiule]
27 WES)ze] EAIElo] 9li WBAN 4% 33
3] A4 = sl A (flexibility)o] 27 ¥k

. Hoksk= WBAN MAC Z2EZ

T

WBAN MAC Z2EZ2 Ay Pk oz} 4
olgt EAL 7Rl tlekgl tule|2rt U ELFl| &
A=} 9l WBAN 3H48 353] aefsjof stz
a4 9= WBAN MAC Z2EF AAS F2 =
E2 3to] thge] 271A] ARRE AljkeRdch

AA#A, 52 CFP ¥%(Dynamic CFP allocation)=
Aok}, 7|Ee] F4 A M ELZE S8 254
IEEE 802.15.4+ CFP “77}el GTS #7te] 2o &
M) Aok 7HAm, Zr|vlele]el| 2Jsle] GTSE
tule] 2ol Sdsbd A whalel] ofste] HA
o2 &FE dgtng A5 dlolee] {59k A
o] GTS7F - o= ddule] Tl tje]
Jh2 w7k wkek GTSS ke tinjo] s~
o] dlole] AT/} AeizlchH, Ful o )
o] 2715 T8 5 §iA Elck 284 dge AXH
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froddk MAC Z2EZ

WBAN¢®]| #lo]el= thekdt 7] (Ims ~ 1000s)E 7}

A3 s el el Sle e o
S ojeg BeHeR AeE 4 gk el 9 4

sith w3l WBAN®| °]8-8-8-2 "/H‘r A -
o Rl AR AA Chlolas s a7 4
sieh. relch, GTSE 319 kA Bdere A
w2} CFP £5-5 -85t vlole] A a73= 8
xxﬂ tulo] AR E| = CFPE s 4= glom® o
= el AR CAPE AHEEE 4t ¢l
o} webA] e =EellAdE CEP S35 ARS8l dlo]
HE AF31E 878 WBAN Ht]Z tlujo]~
oAl R CFP &35 I35 Algsta, w43
Q] CFP &% 9 7IW& 3o T ¢ 58
Aol ARE-2- ¢]all4] demand-driven 7]¥<] 53 CFP
ge(Dynamic CFP allocation) WrekS- A|gkghet
=4, 713] 7} (Opportunity period)E- |33}
wt]Z Al ojute] 2o} scjuole|e] A& AlF
a17] $lsiA] B vlute] 2t A A7L sleep RES
A = JES AAE dubEel 74 Al v E
=9] Inactive period 7]%-2 lt]Z tiujo]29] % ]:L
(emergency) Hl°]E], QoS A& &73h= ‘3]"]514
&3 CE tute] =9 gkl A, 594 - L
Egy HE 22 dAlowA e ”L"”%P:
dlolelolliz A% Aeke FAE B wEol A
AR vELAE FAS ol vivE Al
tulo]2~E $J3l Aol Inactive periodE FAI5HA]
uh $leb 22 Akske] 739 demand-driven 7|Hel €]
) dAA o2 QIS DA T)a, AA 7l 9
3 AdS &5 4= )%= Opportunity period Wk
< Akl
I7 2% A|gkss WBAN MAC Z2EF9| 473
3] 752 vtk IEEE 802.15.4 MAC3} H]
Ww3}gd-S o, BP (beacon period), CAP, CFP,

¢

—

Direction of CFP slot allocation
-«

Inactive® 7A % slo|BelE o=z 25 &
A8l 7HaL 9lem b oR obx AndR Aot
Hkokel Dynamic CFP  allocation®} Opportunity
Algsl7] $18F CFP allocation period<}
OCDP (opporunity contention decision period) 7%}
o] A&l 9lrk.

period &

3.1 Dynamic CFP Allocation
A|o}Fsl= Dynamic CFP allocation> A|}sh=
CFP allocation period+= CFPE- &-73}= tinlo]~7}
77 o] 7$olli= 7]&¢] IEEE 802.15.49} 7%]
FARIA L, CFPE 878k tlufe]2vt ol
Fojvloe]e] v AR &3 3=z 3] HH:
%14 ©]% CFP allocation period”} <=3J=|w, o] 7}k
o olaf] T TR o7 CFP &3S A3t &= glrh
13 2, 33} %¥o] CFP allocation periodt T}A] Fixed
CFP REQ¢} Random CFP REQ$S] A]H1zb
(subperiod) & Wroizle) vzl 4 4B ke
CFPZ 2A43 < 9] EE ZH3(CFP request
frmae) S A5 4= gl 22 vy £-F(mini-slot) >
2 A= gl 270 A B o] F Fr]uolE]
= #FA & CFP REQ ACK #]H. F7}ol|4] REQ
ACK frameS B2 Esf~E 30 24 Dynamic CFP
allocation®] <+gxIc)
Fo] vl s 4 =
Hell

il
2
2}

L
.
1
L.

1% 32 CFP &5 =
143} #|9}Fsl= Dynamic CFP allocation 7|Hel| 2]
slo] 2o sl S Jehdch 94 JE
3} ule} o] CFP AR W3Re 243l Frjuo]E
o 28 CFP AME- Hghe F53) tluje]2r} 771 o]
slel 79, n]Zel|A] CFP &3-S =T st} 1
o]Fofl 8114 o]AFe] CFP A4 AgHE 8 A4 8= v}

o]z~ w7} AYstaL S7FshH, WBAN Frjdlole =
CFP allocation periods HZHY T7F A

Inactive period

T
CFP allocation period CAP { CFP OCDP = -
I & 4-mode Opportunity period
BP . 1
Hybrid transmission subframe oCDP Inactive & Opportunity
(active period), J subframe
CFPREQ WBAN ‘ySuperframe
ACK -
Fixed CFP  Random ¥ Slotted CSMA-CA' =
REQ CFP REQ & priority backoff method |
L | | Tﬂ'ﬂ . | CFP OCDP Inactive & Opportunity period
[T i
L] I IO T
DATA- ] i
I ACK , \ \ o Time

Beacon  CFP requést frame  Broadcast: REQ ACK frame

CFP Slots

2] 2. AQkek= WBAN w79 Z#|y] 132

Magi’r?&t line of

DATA- OoCcM DATA-
ACK OCM Frame ACK ACK
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CFP REQ

ACK
Fixed CFP Random
REQ CFP REQ

L J

Direction of CFP slot allocation
-

roadcast: REQ ACK frame

13| 3. Dynamic CFP allocation 7]

beacon period H}= FHell A3k
35 it

1% 30f]4] B]E F% ©]F A]R}=s= CFP allocation
period®] 4B F7ke] shi<l Fixed CFP REQ A]H.

CFP OCDP Inactive & Opportunity period
D - ‘ Ll e
[ paTA _ ] DD ~ — me
DK Magi\ﬁl ling of 6CM DATA— Beecon
CFP Slol ACK OQMFrame ek ACK
Dynamic "“Fixed
Group 2 & Group 3 T
Group 1
F71ell eJ3t 25 REQ A B2k u|Z3t ] 37]9] 5l <fsf &
Fuled, 37e) gL TRl 13} 2] tiule] g
F714el els) AR,
Clafol o] 1 2 Gole), & foizel
714l BI(Beacon Interval) A]7Fe] A<=3l5 vl &

77k 7122] IEEE 802.15.4 MAC GTS$} AR}l
Z}zke] tiute| e} Zpzke] wiyLR 7he] A w)
3(1:1 mapping)ell 2]3F 34 do] o] Foixlct o]
9,]_ 7Elo] CFP &&& 0;461— 7—]1‘:’5?:. 431]01

=X = /V\
Aso] el wWiwlel] o] Eoﬂ USRS & =
wollA= GMS (guaranteed mini-slot)z} =
Fixed CFP REQ AB-7bollx] Algdict. why =
tldlo]efellA] CFP AMg- W3S 233 ), Fixed
CFP REQ T77+S dwhuby zpalwke] GMSZ 7171
tujel iz A4 dlolelh ekl vy ddw

ZHi1e] GMSE ©]-8351] CFP request frameS %1%

She e E5) FeolEld CRP £5% 23
&} 2= 9lt} Fixed CFP REQ A B 7k wAdo =

o

Mﬁrg sl F= 7ol ns CFp AMS- W3

SAR= tule|2) BolAgE A% Solvl
t}. webr] F3ksiA| Eovh= Fixed CFP REQ A4
:rL 1»5 FAs7] 18l dlele] A F717F 2 out
€] Random CFP REQE AM-3le] CFP &5
4 oA =tk Fixed CFP REQ<2| GMS
(guaranteed mini-slot)= tjrjo]2e} viU<&F7te] o
] e &g BARE w|u]<&5<] vl Random
CFP REQ A H-77}l|4+= Random CFP REQ A]X
F7bellAe] 248 Frdlolelel] o3 4l WLe CFP
A HgRe- 3531 tjule]|~7} Random CFP REQ
ABpzke] mULsE & 219 (randomly) 2 17] ©
RS Asle] CFP &35 SAE 5 olrk 01%—
Fixed CFP REQ< GMS$} FE3led NGMS
(non-guaranteed mini-slot) 2.2 #J2]gkc}.
okx] 7]%%F ule} 7o) GMSS NGMSE ARS8
< 9J& Fixed CFP REQ A]H-1%2} Random CFP

oo rulo

l

};.4;_

mlo _

716

B2 FRc) weba] el o 79 tiule] s 43
z¢) 5vict 3 A dlolHE Agdchke ovlE
vehdic}, tlute] = FrvlolE ol Al CFP AR A
< ¥E5317] $18i4 CFP association frame-S gt
uf, B]Fo 2 A& 4 9= AHH 3l BO (beacon order)
7S o]8-3}od BI (beacon interval)= A3}, Ak

2] F79} vlute] 2~ 2pAle] F7171 2wl
Tl Astste] A RS Ijdlele o] AEiich =
tlelel= o] 715 7HkeR 379 170 % ¥R
g},

Group 1ol &3} tlujo] = B4 Frjuo]E]
o 2l CFP &% d-& 3] whe 1508 Fy|
o|El7} CFP &%= vl o zdqlvict a4 o
s 1golth. webA Group 1 tiWle| 2= CFP
55 84 Jar) ik Group 29 &3k tiwf
©]2x= Fixed CFP REQ A H-77bollA] dvfd = =)
= GMSE gk tiulo| ) CFP £5-5 2.A43)
o] TX o2 CFP &3 843}o] &t} vke &= 9jr).
WA 2 S 2 Group 3¢l &3k tiule]A= GMST) o}
W NGMSE &3 CFP &35 8% & S=
Random CFP REQ MH-77HE AHE 5 Qs
tldle]efel] 23] 2Fo] Aaxlct. weta o]& A

CFP

P 3£ 29} 3ol 3 19] 1Rl 24 FlelA

¢

_VLHJF

Eay
=

E 1. tulelx F7]el wE 253k
® Group 1 : b b3t &5 o, 7, =1
e Group 2 : 5717} th3} 28 v, 1< T <a
® Growp 3 : /It o5 Z& W, 7, > o
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T} v}

o T«

% Feh W CFP 225 2.A5j0] 54
2 % ok

gl 18l 3 shde] kst ]9 3E2 1Estel
2|3k CFP &% &9 7% vehdirh Group 19 &
SR Tl iz vl s vl Sk v
Z CFP &35 &3t} Dynamic CFP allocation®l|
4+3= Group 22} Group 3+= CFP allocation period
o4 CFP &3-& 202 833y no| el
CFP &% k2 o &3-78 CFP €535 772
2 A7 Wk s B dvhs gt

Fojdlelel= vlUERe] Jigrt Aol ks Hef
7 REZ % 19| 3H& 2281 Group 29} Group
39] 2AE FeYstar o|v] gl ot A o] o] F
o]zl thle|~e HRENAEES FE) s LEol
v 55 tiule| 2ol Al it o] g 7]l
IEEE 802.15.4 MACe®ll4] #-53H] 16555 &5l
4] 38 &% o] & CFP allocation period”} f-*]%]
=5 2AH weba] sevlelee] o) A=
o] 32 27lell= 2 5 7HAL glev), CFP AR-
HEE 53} vulolrt SoldE g2 2 =
¥} o218t Group 22} Group 37k 9] Z71%k2
1002 AdA=e] Huxlch o] CFP allocation
periodell4] 47 &3 o|Ulell CFP REQ ACKe] &
F = 9l 1] flsir{elr) =& Random CFP
REQ<] minislot’= #|4 3712] minislot-S 4|3}l =%
Frjvlelel7} #H4: 7153k% 7FAAl €tk Random
CFP REQ®]| minislot=> CFP REQ ACKe| 3®W#| &
F %7)d] Bl CAP7} Slotted CSMA/CA 7]
o we} vhy &% AR elA A Hlolmw 1
¢3-f- symbol 5HZ- Random minislote] 754 & 7
oJt}. 72|22 Beacon, + Fixed CFP REQ +
Random CFP REQ + CFP REQ ACKel &%+
&Fo] 4A &35 x| oW feEoE Wt
< 9Ji= k<l Fixed CFP REQ#} Random CFP REQ
7h Zhell w2t FAlel &9, F71skel CFP REQ
ACKe| FEE=]= A3le] 4l &30 chelad 3]
WA 2, Random minislot2 3707FA] &997} Fixed
minislotel]  %33o] HU=F FHIp F AR,
Random minislot®] 3717}A] thef2d glo] Fol5™
Group 2, Group 37F] Fkell & |xA o] Lot}
Dynamic CFP allocation-= Group 1°l| ]3] ®]&2]
3717k aAE7VEA] Fskes 7iA o] F- CFP AR
HES 8- tute]~e 394 A 22 Group 2
o &ggich ol wIEY HuAle|=E WA %o
v Akt E8l o) s vk S

n

FAlslof 3= 77171 21 WBAN t]nje]ss mi= CE
tute]2rt & Afe]zo] vIEE FAldef sl e
< Eo4Fch

w3tk 29} o] FH 22 CFP &50] el v}
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