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ABSTRACT

We introduces a wireless multimedia CDMA system configuring multiple transmission links between a user and
radio ports. We propose a centralized reservation access control scheme with transmission scheduling and dynamic
allocation (CRMA/TSDA) to support the diverse multimedia traffic in the introduced CDMA system. We propose
two types of transmission allocation algorithms: slot and link allocation algorithms with local information and
global information. The transmission allocation algorithm proposed in this paper allocates a set of ports
configuring multiple radio links and transmission slot/power to each of scheduled transmission requests. We
perform simulations for the proposed system and algorithms. Through the simulation, we show that the
performance of the algorithm with local information stands comparison with that of the quasi-optimum algorithm
with global information. Also, the two algorithms in the system has shown to have better performance than the

conventional CDMA system with a distributed random transmission method.
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ek

e = §, ool a9
Y 3 AR £ 1 A4 BF AT BAL ol
AR m) AFE F7R

BAL &) =Bt + {m) (19)

A 4. A= 23 1 49 ke A me] A
& AT Fote) 93 A% A £ o9& =
£ gl izt 4 H3lE o AF o) At
Ciaa

. om, L,D1"
By m, 1, 0= 8,00, m, 1, 7(m) [%]
20)

LGl = LGALD + 3 dlCksm, 10
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for ieBl, ¢ and je AL, D). (21)

A 5. A AEE A% JHE Ao ZE AS
s 4 2004 A 45 wbEIit

A 6. ZE &3] AF Al £ A o
a AF AHE o A 3] AR,

P,(G,m, 1,8 = 8,0(, m, L, 8) yo(m)

GaGom, LD !
[ I,G,m, 1,0 ’

(22}
3.3. = dY ax U 23 #a An2|E
B ARE rHe daEEdde BE ARA}

288 2E SRy Iy o oigt 34 B

2E o, dwE]Ed nE FE AN

Ag £4E P9 &% nyEye] S o

2 g Ee 7 Ade) Fo1 s AR o

F ZHe] WgE 2o A d45% 5 9led,

od A7 g sl AF A¥S 1= a3}

= 39 o ¥ag wAske XTEEY A

HHoz ¥ 4 girk o] dzelE 5o} o

8% 6 74zt A3 F3A9) 318k el i’ B

o AEE JRE £F 2 93 g9 daEFeltk

Une]E 5. Y HEo i FY9 FL =& ¥
= gk

4 1 A =z 19 7 &£F exy AE
A% B, (L t—-1lA F89 Fo digt Axd 5
A A ASS AASH, & 2E Al At
e ot zhe] =Y 13 =AY 120049
7rAeke] e g YK »=0).

B,(LH) = B, (,t—1)— 4B, (LD
for each slot L 23)

D, . LG Li— D)+ L35, 0L t—2)
Iu()(z,],l,t) _ i,J )2 (1,7

for all i=B(, 9 and jeA, (i)
at each slot [ 24)

A 2. 7H Foll trskn b= AMAF me| FHF
ST g8l ohg Alg IS R 84 X
E A AV(m, 05 ARSI, AL AHY BLY
ol Z7Kieh

810

Max G.(m,j, 1D
UL AP (m, ) l/’e A,ﬁ(m, ) I,,M(m, Lo (25)
B(L,H =BJLLY + {m). (26)

B4 3. 7} 9 RE Ad 7ol o) 34 2
2 wEg

WY 4 7 SR AR RE Aol A B
X xe Ags A4 BHL ohg Al el A
el AAR

Masx AN
¢y 7 _-_rr'—.h ’
A7 G { je A:i(t.l) 17,( (CRAN) } @n

1

o, . _ ' Cu(l.,j,l,t) h
PGt ) = 8,7200) [ AT

for all ;=B,(/ ¢ at each slot /. (28)
F4 5. mE P Aol HY 2R 54 Al
) ZHIRIE ok Aol ojs] Allgick
Ik(r+l) (i,j, 1, t) —
2, Clm i LO PP (m, LD+ n() (29)
‘\71‘(7+1)(Z., l, f) —

ﬁ GGl PG LD
je A LY G 0

for all ieB,(1,H and je A{7(i, » at each slot L

(30

4 6. A 5 H o, B]E A 49 A S
F R (=1 1).

A 7. Ao R e oy, olF 7 HRelAe
2E Aol A 7V G L2 A(0E WSS
Al Fapd, " &% A% AR BJLoAA 7
A e A w99 M & A A59E vE
A%e AAstL A 4ol HA 6 Wit
(r=0).

Adweiz 6. o9 ool et ¥ Fu SE ¥
CER

HY 1L A=A e8] 4 2% eae A%
AR BAL-DAN E2R 3o Ui A5 5
A g A4S AAsl, e BE gl o



EEFA ATM Au| 28 917 CDMA Alzd A% A3 747 Ao dae

il

ZHIE ohest o) =) 13 T 2604
ZHke] Haod Yol r=0).

B,(1,H) = BylLt—1)—4B; (8,
for each slot 31

L,Gi L t—=1) + 1,3, 4,1, t=2)
2

for ie B,(1, £ and je A,(i, ) at each slot I. (32)

LG L =

A4 2. 7K} Foll di7lska e AMA me] AF
STE 98 o A WS % 5 A
E A APOm 0E AAstm, AS A BJLY
o] F71Rlct

Max GaGiom, 1,9
(4, A (m, ) ( ;eAdst) Idm Gom, LD | 63
B,(l, 8 = By(1,5) + {m}. (34)

4 3. M Fe) 22 H5 a7l da 3 2
£ it

H4 4. 7 aEol EPE BE Al o) @
4 ZE AW A AGE e A ol AN
ek AR

Max Ga(i,m, 1,0
A (m, ) [ 15A$;m.t) Id & (,m, 1,0 ]’ @3)
PG LD =0, 07 G, LD 73(d)
. -1
[ Cd(J, i, LD (36)

1,7G i LD
for all ieB,(1,$ and je A (m,?) at each slot L

A 5. 2= gudyl M figk Ml A A
Eo) AIE ke Aol sl ALkt
]—d(r+ 1) (]‘ i, l, t) —
megw B Gk L) P om0t ma,
@37

~

yd(7+l) G, 1, t) —

C.Ga L PG LD
Id(r+l) (], i, l, f)

(3%)

JEAS LY

for all ieB,(l,p) and je A (m, 7 at each slot I

H4 6. Ho Wk 3¢ o, B HH 49 A S
£ ukEgk} (r=r+1).

A4 7. Ho 9L B, ©olF, A £FeAE
2E Al dal 7, VG L) 20 E WES
A 2w, s £F9 Ad A} B 904 7t
A e o4 4ls M 2 AE AHE JRE
A5e AT Y 44 B 62 MR
(r=0).

B ARE sHE duElgeld €F %
Ae oo 87 HE AHe] Al e ¥
Hglell o g I el wEEH) Akl
& A dlo == 4 ok zeu HE 3%
vle} 7} Aol sl Ha AE AHe] aEE
&3S A A=, 2 S3el g A
7 g ARE el AF dado] LAYt me}
A, AN odaeiEe] ubE sl Aol I
AdE 32 ke o] Alaske F3t vHA
shor, wg v ZH )9 &F A FAelAE Bt
FRE AT el HAY 5 glems 27 &
F A AAo AR M AF AR 3
A =ZHdel el Bt e AR & &
2% 59} daelE 62 A 2el4et o] v =
gdeiet 2 el sl A =Zedelae) R
A Ao digk HRE o]83le] Hx HHE 8
Tehs &% 2E ARRe AEY Fol, wEEe
A4 33 A dellMe Y 204 AE SR
uhA] gpow, EE A3 Aol wisiMrt A3}
gk

dwe]E 5o dwe]F 6ellx] HHE 357l Ao
e Rap g o Edslal ZE SR Al A7
87 Az e AR B S 43
2Ee 9% AE Y F s AR AeE
Aeste] AASE GA v A AT A
A zgellA] olv] MAR 39 FAE BA] H
3 = A4E A% AF & P WA A"
of =3 5 e 9 S &t W A
38 Muls Fofl oo w2t a7sE AS 2
thg 3 A Al odlokel Age] el wet Al
A el FHw, 2L TR AP FNE
2 A% AHE s73ke Age) WA A =
of A7 Aol o' CBR I oidt A &

;

2 1o |d

[+
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of AAEH, 1 dlld Z= YaeiEel o8 AlA
Ht} (call dropping).

St Ao A Au tweld vlasle] & o
B AR daelE dF &%, EE z‘;z}, A4
Aol dhal o) zAQ) vieh 2HAe HE 2
= olort, 7 dtERe] AHle Adue] 2E 2
Bl i3 54 ARE 2780, ubs 3bgel o
duelE Y Hxe] FAHE Za gk 53,
7 ko] Auls A 9] RE EEl o &
A AEE Fv|Hew wid ywugess whi
B 28] Alelel AlA dlele] olee] e <k
Ale] Hue) g 2k

=3 5 Y] daelEe | zaﬂocu zd% s
T 2 A ZHdd S BaE A
e ARSI o] W, ZE AR o P@oﬂﬂ
o Ad EAL AR o)Fel wet W S 9l
oo, 11 Wslel] 23 3 AL AR =
A B3 F718 AAsteol o e, % &

A
A

3

A Mo A ARle) aE zelfshy] gl
Al AzE A Al 4 Bw F)e Fad

A sfejrelr} Dok

V. 29| 4

4.1, 29| Ay 2E

A AE CDMA WATM A|A~E3)t &3 94 8m
g dwelEe] BA A5e BAsb] $sl
AFe woluEe ksl w e ve) A
HollA Au]2 Ao, A} To d, g A
R mde ¥ (elde) FAse Al Ao
& 73 29 o) 97le] AAY Axkz vold
oIk 7k Axje] FAo) 4 EEo} qles], A
z+e] g W] Zol: 100mE 3l =9 AY =
o AL L84 e dsiden 9137 A
BRI, 7 A QA 45,2 D A ¢
A EZAH2(random walk process)el] wiel o]E3J}H
. AfelMe 2t £2E JjFEeR, = 5
kmhg AHESITE AH8A g Ege LS
4 EEZE2 23k (omni-directional) HEIU-E
o]g3le] FpilEhe ALE 7Rt

g &AL o Alg o] Azl o2& A$
7H] 43 ZayvHlog-normal) F3ie)| wEl
slojsle] % 4EoE olFoich

G(i,j, ) = DX, 7, )10 F+# 210, (39)

812

Simulation Plane

Mobile User @  Radio Port

a7 2. Ee] AlY 4.

AN (i, 5, D8 AHERF 9} EE jAlole] Ao
A, G, e ©He A3} o] Markov process®
E3dck

£, 7,0 = ct(i, 7, t= 1)+ WLD). 40)

1 Aol = Aeldl met Aoz hhshs A
#F AxE od JE Aedl o3
c=exp(—v/d=E FAZE WLH FT 03 4k
(1-Nis ZHe 7HAlRE =2 Al X(Gaussian
process)olm, o17|A] it Boiwt sjolse] ¥k
o) Hch AR A4} wrlo] olEael wet A
A9l <3l 917 wWpell weh A LA PR
3 7P3 sk, 7 A B M UL
sgro g APEEgt Sele e 035, a
=20m, o#=12dB & AMR-3loicth mgl A|xwle] A
% % o9 YRS 5 TOD WA i
T FupdlM ApEER, 3 FES By 4}
SRl Y A %a&} S Y= 14 &
g g st

2ol Al¥ellx Av|A Feo] FBe= CBR,
rtVBR (realtime VBR), nrVBR (non-realtime
VBR), ABR, UBRY] 57}#)7} glow, ¥ 1-& Al
o4 A4 By mdd o7 Mu)x BAE U
ehdicl. CBR 3+ d A wHiEd]| ot o) =i
o A E9h dAHR o) ATM AE A7,
VBR &+ tvhs A9l A7 =d(autoregressive
model)ol] w2} Al X7,

Y() =Y (i~ + oW(DR,. “n



A ATM A8 AE 913 CDMA A28 A4 wAs T4 Alo] daelg

A7 vpE ZeAY Azeldd A U4s,
W(DE BT m St A 2E e 7HAlE 2
£ R BE A PAECITh Ul 40878, ¢
=0.213, m,=0.572, o°=1.09} & »}&3lgiclk VBR
zol dig 27 5 AR el Azde 144
dof $EoR HF A PAFR AFee 52
S3e 74 goch

k23 1. Auls o] e mdsd 8+ 4

% % | CBR |nVBR |mVBR mUBn

A e oA | AR(D) | AR(D) | Eokg | Eolf

Bt A4E
[cells/frame]

AEAE 0.001 | 0.001

AR
[frames] 5 10 100
HeAd 24t
[frames] 3 10

X 2& 2ol ARSE Alxd] W delE
gelule] 5g Belvh A4 el e 64 MHzol,
zh ARgAtelel 10709 ebg AE AB AdE A
e AeR M) Aol 2@ A o]
HE Ay adg ASES A7) A H™
2 wglsle] ofF Aele] 24 34k CDMA 1o
o3 Agshd, ol AE A e HEE W
AMB Apde] E ofmgic) wlebd she] A A
H AdE 64 MHzo| H9Es Zerk AAE A
2" ofF A4 AdL diolele] WAz 4]
71 Sl AREEEen, 7t Adolxe] Fake B
suz shie] B Aded disix Ade s
ok Al e B8 87 E/AE ARl
o, 571x] 79 3o di3l Fd 87 Alsd 7
H|E AMgskach slve] ATM Ae shie] sfizlell
o8 A= Aom spslgch Byl of
W sfzle] A A Alsd] z7Hdelr) 8 Al
ZWdel et He o, 7 5 AAE e e
s}o), w]AA7} AB]A F(nrVBR, ABR, UBR)oj|
daide A AR Al S el o)
2 A% ok

E:d 2. B9 A¥ sjelE.

Axd siepeie) e g
o= 64 MHz

AEE 1 Mbps

o Ag M Ad 5 10

A2le)5 64 ( = 18.06 dB)

HolE &% 7ol 7+5+48 bytes

A% A Pl EF 4

5 minislots/siot

ZH9] Zo) 1+1+1+10 slots

Ag2AEY CDFS (CBR, VBRel tjal)

ARQHFA(CBR,itVBR #|2]) | Selective repeat ARQ

Elg a7 Ebflo 806 dB (LT S| ohsh

ARF Aol 27 Ebflo 8.06 dB (2E Ze disl)

R S L e -160 dBmyHz

xE AdF Ay 1 uW

A A 4y 1 W (2} =ellx)

g =zl ol A 13 £38 =
2 so) & =89 2o dYe AY 83 4%
Hlael] 24& Fol 33 e Hols FHad)
sloick sk ZAQlE 7z 1 &R0 Ao 2 Ed)
4 Au zges PR 2 &3 Ze)F v}
Aw, A AP 1 £ Ao B =z
10 £32 Exz My Zyglor FAEe] 11 &
29| Aol zhe=r) =k Al vy &3 Aol
= =y dely &3 Held 152 713
B3F o ARF Alo] A8 Zeele zhzt 5 )] b
v £F0F Ak

A3 gl 2F 3o 87 v AL £R3)
=l CDMA ALOHA Mol wie} Absk Ao} =g
9] nlY] &) HLFTh o vy LRl o]
Ao 87 o] A$E 5 9lod, 87 7Y
7o) B4 4l Alsd] MuHlE HEAE ¥ 2
vy AFiEe AFHeE AR B 2 4b
Soll 9’ HZIRte] FEol A7 Sl sl
87 Hzle] $AIEA] Edle A A 7t
AR kel " SelM 87 o] ALH
o, 94 T A" vy £5-& JoAoE A
sla, 87 7l S A¥E dwEiFE 140 93]
AARRE F po = ()" ASEES 7 A
TN f0< 1), 71 02 87 A= Zlpolnd, A
T 87 WL AR Bl g} AgHeR gk
sh 8ol wel ek o] o, AWM 27e
e A=A 6= (8,077 8] HY Zo} alzle| @

813
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2t e A=} ZokE A A¥S sRm A
A 8,5 D AWM £,=1/2, 8,,=1.59 @&
ARgstdet Rk £ =] me] Ad 8T v
Y A7l AFel oJjt g 87 o)9jdl] wloly
Zloll 2= o)A (piggybacked) ol WAl 2J7}
A% 97 =3 Z23=ch

A% Aol Au Zedeld mE R ool
s o8 AL 87E 2 AlE g £79
Froll A=, 2 Follde e a7 3= @)
g BollAe] g uir] AZE} E 16049} 7o) 3
3 37F a7sks o A xd AZE (cell delay
tolerance), v AJed B4t A7} (jitter tolerance)el|
a2} CDFS AF 2AEd WA o Aujds
o} 22vh ABRF} UBR 39 #E Q-7 oisjA
B S7EE A7 Ajle] ¢loe: FCFS HMe
w2t $AE Ao ket

4.2, B 2" NME g4

& =M AAE A AE s w)aE g
3 ok e EAL A A w98 Absk
ARE Agshs e T #4233 &
AbelA) CBR X VBR el sl & A4 Ad)
BT A AR e} Ao 1A oodd A
F £5% ¥ty e A PIES 2l
VBR E#lgs] 7+¥ze) ABR = UBR Eg99
A2 d=o o P FEE A W
CDMA ] A Wil wel H4=c) o] u,
A Egle drzagleld ey d yale] 9
3 ALE= gl 72 £33l e FEpL0)
= A =09 g £RAMe] Axd PF ¥a)
L(L =Dl w2} ohg Al o] AA=ln], Axd]
Fd Fat 9A w3 AeelE L, 3R e
olli= ¥ A BE 5, 29 A$olles
Q"‘—é"[fl] L(l.t—-l)/Lw_% 7]_7(]1 7{‘1—";\‘%5]—

if L, t—1) <Ly,

if L(Lt—1)>Ly, “42)

24, 9 ={}[c’}l] B D/

RO AAMEL 4, =0.5L 0y, fi=1, /=0.3
<+ A3 o, ofH HRofx] Alx®l FF
e dd &R - ASE 7 e A
% o A A5 5o JF Azl P fo 9
& A=, Ho HlL., e I SFA Y
R HFe] 2 A 26 L8k o) Aakgck =)
WAz EEe AR oF Y=E FHu,

814

Ag AYL dxF 1o o3 AL s ¥
aE sk A XES divt Ag &AL 4
7 X2 AR A AT & AHEEla M
B 3l SRelA A2d yale vlz A 2
dollAe] EAH ez walaRe s A
Muxs Tl AHESE Aol wAx2ZRE
HRE d=rh

4.3. A8 Y30iMel Ms

A Bz 2o AfdA X 19 A4S 7R
5 F] &9 o 3F 7 ARk EAE 4,
[calls/frame]E- 7}x] FEolf FFEel 23 A=,
EE &% 50 [frame]®] Aulx A7k Zer) &
g A E Aad Ralel ol Foix|n, A
28 Hah= g mHqlEat A BE Mulx 3
2HE 27Ee T AS 59 024 4
BFE VIR 3] st mE|9lEQl Aawle)
T8 7 A A 59 v)= Aojg)

Al Rl x5 & B AL VLo 8
7best At AE 5 N o ¥EA g As 3
o] Foizlch

N, glgcfic//tc -
X= Nmax B Tutcmax/y“ ( )

A Al g, 4, B Vnt A2 B AMEA F
Sl g g Al ibAYEcells/frame]), & EAE
[calls/frame], $.2] HF X< A|ZHframes]o|c) =
&, Tw Cmo v A2 A% 29 MH z3)
el Aol[slots], o] Alxe] o) §8F 7 4l
S ZHAdulelct AEF Bladd Zh AR} An)
2 A e e 3ES) OF Yag Y A
$ Fd Axdl 48RS g 4 glomE =Fe
Age] 799 Jle) T TES oF A 8aF
TAE o Ho g8k 902 Qe oebd, Ae)
ZHYE B3l Af bt A AR F N
£ 9000] a1, Al2®] ¥} X7} 0.1l 73§ P
% 535 1,3 0.318[calls/frame]o] Zc}.

$lol 22 bl o5 0.1614 0.7717]9} Aj2H
F3ll] dlgEe Hd & EAE] dis 29 AF
£ ik AY2 F 3000 =HYe AzhEel
Ag=En], ol e A% f46 iy A sl
sl A BAFot AE Aol 3 MulA &
o] 7FA|Aql Apdforced dropping)L $l= AoE



A ATM Ar|AE 93 CDMA AlAH S uhalsl 7409 Ao ¢ueE

soick zejv b 39 A A A 87
gt 2AEH-E ¢le) ARSsich

oS X 32 Ao ARl darelE TeielE
5§ Btk 2o Ay 2E AMRRs 4749
s ARt BaE ARl duElEe 4 39 A
A o7 Alsd vl 955 Fo A 87
% Bol 22 A7 = 1 dBY 3§-E FAoh &7
A1 Alsd ZHdulel di’t offiis AlaHl AS-g
A9 4 e T8 Axd AdA sEEE e
A7 EAES 7] e A AlEd e
of gt} Fabel wel A Adesjejol gl #
Aelde ARl delrlele] A 2HE FA
oo e wRARke] A% vl Sl 1 dBo %
U3 A go= Ak daejEe 7 4
o] tiFt 87 Al&d] 7HdBlE -10 dB7} opd -9
dBe| EbRo] FARRIch e, Hrls A o
24 AlEd 7HElZb 2] 87 Alsd 7He
Hr} Hg 7ol AAEvha 7). dare|gel
A Azd ZHdee] gk HR8F FleEg {4}
3 98-S s AY Zvt SEvlE eE 1.001
< AHgstodch

¥ 3. dxelE deprlg.

3% Tl s
oF g 5 A=124
Y St A=k du= 1.001
Azl ] % Ay =10 dB

A% 2 9 92 Y duele

4% &4 33

8, -100-3.5 =& 200-3.5

&4 3 43 Y (max) = g8 Cy
B9 &% 2 U2 e wEe
T
R

A F3b A © Ly, = 03Lnu
Rs} A4 g fi =1

%3 Ay &g v =05

ST W e o

A4 e Treg = 05

A4 271 QA g = 15

A AR Ao WA elxe] g A 4%
ey (max)®] g el ERelA & v}
A Aplae] 87 4] AlEd M]3

olap7} HxF AdA=ojof k. Y [119] A2
Sl oid Ay AR oF A "Wz
oE 4 @E 4 ¢ dok ey 21 (119
o Alad] 452 dAE EdE 7 Aula
of A Aeg, o2 Fiel Edge] A EA3}
= A5 531 e Edae 2k A Al
Zholl mb& ZH] HEE Ql7] el AAl XAl
Edge] Mulx FA 2AAE A Alad S
A EfFel gt gepolshrt "ok =] Al

A 4 7he) v BaE AT W Alxd 49 C,

= 8 119 A¥"elr 87013l o] Axw &=F
of 20%9 /& 71l 4 WA S e
e ARSI

Au) A A|e)l4] CBR, rtVBR, nrVBRe] 4 &
Foll dlgdEs 3kt 3o WAEe 3 RS 8
T3P, B A BAEe ulet Aade a1y A
£ gdslodof ek mief & o ik A ¥
o] o]Fx)x] ¢dod 1 FE ApdErHeall
blocking). ¥} ABR = UBR 3:& w4 dthe
8781 ¢doemg F A2 el i A2 ¢l
oh 24 A g3 oA A AR wire] A
% olvl Exlghe AHpel izt &7 A& 7]
2] o] &4 A SEHF I FThEo} 2
&R0 gl& Ay A £FF 9% F glonz
I Zv ARSIk 39 AR 9o A Ao
AR o disf dwt HAhg &3 sl 1A
A5e dvdsla, i £ o) w35 F
b 8- A3 7RIS HEAT)R] Be 2 &
el AE5S AAskn o) daeiEHe whEgic
o] W AlEe] AR o wA o] AlAAEY,
M = Aol Ay AL WA A9 XY
B Ao Hgel wprR|R o)) EAlsle A
Fofl i}t a7 A3 ZHu|e] gl 38 A
L=} Ak &30 g AS 2 35 A=
2y - HRAellA] ofu] EAsle Al digk &
T Ao 7Rl 3 FEhe Al 2ot gl
ch A)Y AR 9] Fe ofm £Follx] oln] &
95 Agdlyes 74 AHswpal ol B ddnd
23 Ad7EA] ok e A" g wke)
e 2 Aol taiafar sl mepy 2L
Z7eolebd, WY AE WY A9 & XE
(call blocking rate)o] wiclh.

thy 2§ 3¢ 23 8L 4 hY] tiF BlaE
TAY ), A AR Ale] wpAl(azolA A4, 3
g HE Aol (ol g A, Ay A$

N
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HRA(2”dellA 21 Aol g A Ha AsE
B[ w3 Aot

WA, o 33 13 49 Al AlEd] 7Hde)
g e Bidell iyt AxjEde oflgd 2
AR oF F slck By AR Ale] WAl AME|a
FRel Alad Hsiol] Aol fAlglel -9 dBe] Hu
A 7P 2R BARS Zeth 9 dBE B
-10 dB8] &7 4l A3 7H4dw]e) 1 dB2] o3+
& F HOE AxdEo] wbEa|Heldt 44l AT
ZHdule] glel Hoh 3 AFx WAL 87 2Fh)
7hulE W 4 Qle Adrdl] oisiAw ge
slug #A ZHM &Y Bud AHd $4d
3 expr) 2R 3 gdE 2E Aol die] &
T AEd RIS WA g sk A9 AW
Aol wiale] A9, AlxE Rsle] Zvldd wle}
B kel FE B o ok 3T Sk ¥l
o Zrlell uiel Eajw] wHigel o3k 744 wIE
BAFE] 9% dwE]Ee) xHoE vEHH, o=
71 Ade 93t ] HiEs Y o 2F
2ug Aol ols A9 1 A WEE AAZE
o} A S5y dielch ] A ke A
S AI7EA A Aol WA B 7 o HAgEEE
7R, ERog j 441 AlEdl ZH4dw]Ql -9 dB
o|ale] kg 7pAlck wdF AMula FRl sl JT
 Fate] o] Fol i} ze, B3] ZHEHY E
29 Afu]xel ABRF UBRel| sl Atz os v
L st & B4be weldh Ay A4 vhe =
PP Wl gk 7 wlel] FEE] gAY &
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