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ABSTRACT

In a bursty user traffic mode, ALOHA random multiple access protocol achieves higher perform-
ance than any conventional fixed assignment technique. One of central problems in slotted ALOHA
is synchronization, Because of the long propagation delay in satellite mobile communication, packet
may be spilt over into adjacent slots and thus guard time may be included between packet
intervals. In conventional ALOHA channels, simultaneous transmission by two or more users
results in a collision ; the unsuccessful packets have to be retransmitted according to some
retransmission algorithm, However, in a radio environment, users are often at different distances
from the receiver : therefore, their received signals have substantially different power levels. The
packet arriving with the highest energy now has a good chance of being detected accurately,
Similarly, in some spread-spectrum random access systems, the earliest arriving packet dominates
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later arriving packets and thus captures the channel. In this paper slotted ALOHA channel with

non zero guard time and capture probability is studied. Using the Markovian model, the perform-
ance of slotted ALOHA with guard time and capture effects is derived and compared with that of

the conventional ALOHA via numerical analysis.

I.M &

Ak} FubSy T EAAYS AEHOE o
2317 A3 ohd@ S L sl A HE
wrAlof &= 22 ol(ALOHA) 7o) AgH1]. zeiy
L 2o} wrale FEo] Wol FAE o B FH
€ 7HRA HEE #A|7hx] o] 7iwo] A Aol gt
Aol Alzele] x35 uty] g Aojrivel At
Ha gri2][3]. 2B A g o} A 7tx] Ao} Al A
o] gAF HAAHEL BFs L YR = £33k dRo}
7ML APFS raelmz YD WAy 8
T3 ARG AE5EE0] AUHoE Holz
o e AFEES BT e AdE &
Frate AT SHAUE Fo HEELES FTHA
e il B4 A4 S S sk A5 H
F BAE o8 BES i APl #E Ay
[516]7F o1l 2 Utk AT HF Aol &5
E g2 ofol glojA gl &Fo FA ZEste
HAe) 71270 ol 4 Wl o] HAEL MR FEFH
o] % AAE Hojo s 2EE HAF shte]
AR o] FAlE e Ao HT7] AEHF AN B
AFoe ApE A Ao g ANEHF B
(813 sAA Y A4 A7HE e =& AT
ol & AN x ™[9]} Ut

Qg o] &7 EAME A7 fAdzte] H
Eold Ao N A AL nHA & F 8l
t}, o] AFAIZ qEo &£FF g2l AJEY ¢
LH L 9] AS- Ade &R s H &S 571
7} FE7] W&o &£l 85 A 7Hguard time) &
A "ok olEd BIAE Fol7] ST Ade
&F 3 AR Frld B3 AFx o)F x| Y}
(101,

gZol AAHe FEo| Bo] HAY HF EMA
Ak 2@ o] sl T4 EHol 7+ (bur-
sty)2l B AF2E 2t A4 BAldA 3T
WA falsic g ela g A4stuzt &
Ay G v go] AaiFog v g dA
A gAe Hg weE A4S gaFste Aotk &

990

2o} Al2Ee FHo tHA M o) 7FA] A&¢Y
U Tg AR A B4 B ol f3 B
#H(near/far effect)[11], #Ho1H[12], A &H K

€ 13 A FAEA Y o] FEAl ool A
T ot

A7 Ae ANI3AF dgel EAEA g
o] 33l A¢ g gRolollA HIANT 2
#H 3k o] AL, AFTHF HAAFS 1T sl
MT AEI F718tE 71 HEAE EFHA
71X ¢23l A&8 Aitsld o B =& A= Hajek
9} van Loon®] tholuiwjat A4 38 714(13]8
ol 83led dzof AlAE]E AAHBAFI, BRI
A NEHG HES 18§ W= 1(backlog) 2] FER
W alol) that F el nf2a s A (Markov cha-
in)& ol&ste] FHS £33 Wy s Tl 5%
dRole] MEFES 7ot a2lm HEAZO] ze-
rod S RIAIGE 1A & 7|E =Eo
M HFEE N un e s

E =5 P NEL EF3 AN 5749 #
o8 FAage] glon, 23 READH AEH
888 183 W2 1(backlog) 2] Ateld st of
& A vlEnE A4E FEeta 336 E 2
Aol 73 nEIX ARE o|fAM £ d=
ole] AL FE&E Tt 4FoM = B =FdA &
55 FA A 7)&2e =RAM AT 28 d2o}
o A4 AL vustad AF AR 3o wE AF
89 NS FAHYE Fatd Ueha, 549
Hgo g nlie "o},

o,

Rt bol

I.oj23x g

BeAzE AsHF $E8S 12T £7F ¢=
obe] E&ALE st o7 22 JPPEC] AHE
Hobi (DA 4RAQA Fgol o8 47 &
I ohE Ao A Bl sl sl FEol o3
Mt &Aoo ARE Bk (2)F ASte] FR3
= AL dAT dolol g2z oAy AF
At she A JA] SRRUE A2 AT do)



BX/HN2HF 84 83ANS 38 2% Y20} T4 A2de] 44

o] HHe 2 yHojx dEdh

2 =8dMe 29 13 22 A42d 8 o &3to
At M t+1 Abel o} W2 el dig AE
FHste BRI g AAE £RY 2o}
AN EE] AEEEE R

::’?i'uon Awllmel': »
al ] :
Transmission Success
}._.__>
| Coflision
Backiogged |g
packels

Retransmission Probability 1(t) = f

O3 LIFT X288 vy
Fig. 1. Model of IFT protocol

W2z g YA FE A 28 AR
32 £33 #Hgol AHMEE Yivtele deol), o
Ao FEo 93 wa o el A4 He AR
& o]&(binomial) 3o 23) o] AAS =
I AE FYde A2 L Ble AFIEL ¥olF
(Poissson) #¥ 2 ##-2 A4&3ctn 7133 A
TZEE AIZE (1, t+1] Atolol] AEH o) &uf
27 FAHEUeR v FEHUYeA) A YR
& AJZ Z(H)E B39 & 4 ok, #Alel A7
Hoz H4Ho RS FFS A4 Z(0) 9 e
12 A& dHE] M2 288 A%e Z00)9
g el BT &50] ¥lo] e Afe 2(0)9
gro] 0.2 HAEt &z, oleldk Al (t,t+1]
Aol &R et el g delFE 2(H) e Aad
o] Qrgdel th gt Hajek$} van Loon2] a4 # o]
71Y[13]eM Wz ad HAEE AAS 87 9%
BE3 8 A3l FaF 9E€S 1 Aot A
ZtolM Mo Heg g VehlE f() e tA
AR Z(t) 2] Bl g metste] HAHo AL
A WEIE FAsE o2 A, ayue
f(t) = Aol Wt wel A4 88 arol 4z W
Al gk ol WalE QRS FEgo s Ao
Al 2ejo] et sl T)

N@)e Azt toll A iz A2 EE Jehlle gt
olt}, FAenel oA M aE FH o fof e
@9 A ¥le nl2aE d4e E3d ¢ 5
Atk

21 ESARIR s SRY 22012 iy

ARPANET Al&®lo] glojA x)4oa RE 36,
000km HoA e A4 FAZIY A=t Ay
A9 0.24-0.27seco|tH14]. o1& dt A u}Adol ¢
A &FY G20l AdolN AEHAAT &R B
7] BAR2 Qs RIAZ0] &% Atolo] &)t}
o] oM HIAZE FAFog naisle 34
ek dubEel &2 gdole gL 2 2
o},

S=Ge™¢ 1V

H AolA SE Aol A F3 WA £ Ve
A AEA8oln G HALF A7t A Ey
Yot} HIAHE e &2 2ol A4 &
& A A dolg 7|FoE 32 @ HEAIZL
& XZHT EFHOIE 7128 AHEste 7T W
d BFZ A7) zeror}t obald &R dole A&
zo},

Ts=Tp+T, (2)

9l 2ol A Tos AlZEo2 EAF A YUololn T,
© B3 Aot}

Te/Ty=¢ (3)

# HelA g @8 HAUoE FFEE BIA
7tolH, go]l WY 0 g<1o]th

22 MSEHR HE Y
(1)m2e] Mol 22t MEXF #4(Power Cap-
ture)

BE AFZEC 338 AdL 7 9 M2

€ A9 gdE Eol2 AAE AlololN ATHH
ol EAgitt, FEo] LAY o 71 & Y
02 &R B2 H3lo] £AHE AL =3 g3
o Ao ot ATHF HAdolat $r}. wtd &F
o mid s wF L A wgolgtd AE
A "ol HAER] @i m%E AHdE Hojop §
o $14d B4l AolM B xFREo] HAEF A
A ASFHE Aste Y A4AYgudeE e
ME2 UE AFeg &R =&t =3} 39
Ao el AaHF HEE 7317 g3 48 9

991



HEE SRR it "93 -7 Vol.18 No.7

AEE LAS shiel Aoz masivtn 7 stn
RE A g AAELe gdshl 2 X HAvke
7P m3E AL A7) 2AY 22 A
S2 =3 fle] g wel thAl AW E Bk

FEIHA AU AT AEEo] inA WY
A 24 watd e £8 aet s, fig o
2 ddo] iQl sANe] ARG HEolet & uf AT
F AE2 e o] =T F Uk

1

Ci= [ e """ (1-(1+g) /)" (4)

kit t

9 YoM g BB TEHH AL YERY,
Ciz i g i 743 o] 4¥d &8
WERATh BEA 2 s el ok AFYfe
eS8 2te £59 g2l dE vfEIX A

B o) Y 4 k.

(a) Pn,n‘l
=P(N(t+D =n—1, ZO=1INO=n, f()=1)
—e (1) (1~ (14 /"t T

e O (1— (14 g) )" (5)

(D) Py n

[=P(N(t+1)=n, Z(H)=0INt)=n, fE)=F)
| =e Ut (1~ (1+g) f)"

[=P(N(t+1)=n, Z{)=1INW)=mn, f(t)=f)
= (142 ne N (1= (1+g) £)" T

k==i+1

e 1T (1~ (14 g) /)" (6)

[=P(N(t+1)=n, ZH)=e|N({t)=mn, ft)=f)
h:e—(1+g)hfz_n ﬁ e'(1+g)u(1_(1+g)ﬁc)n

k-i+1

(C) Pont+ (i =2)

=pP(NUt+D=un+j, Z(t)=e|N(D)=mn, f(t)=1F)

= (e~ 1HOM) (14-g)2) /5! r1

Py

e (1- (14 ) (7)

2] (5)6llX BF P, .12 AT A S HEol f
992

olil WiR 1 £7t nd WS AT 1A W e
774 sl ZolEs #E & Jebd Zoldh AR iv &
Fol m3slE A Wy de vebdcl, o (5)
= AHE sl d2lo] ojg Bxo wat A7) &
Fo AEHUN Fold RIE W2E $E0] 4
a2l e AL AT £E0 E3HA FALSS
Hod ol 3o Ay oo g £ £
st dAEe] gloeng dx e Ayt AT
(t,t+1]elM s ZAERSES VebdT) e ¢
& Mo g wgoe] Wl thEl 7t F$ol Hol
AElE ued #o] v nfEax dyojtt go
W o2 Al (6) w1 Azl BEd uE
ER Zlolst 2] (7)& Wz o] Ae) vl 204 ZU1E
g HAF Rou},

Q.

(2)mzte] TEAIZHO| 23 MEXHF 84 Time
Capture)
Aol A7k 25 M EHF <
M AR £ Zg galle] A Aol ThE m o)

A m} 2 (Interference rejection margin
Mol matel MiABT dPAIE T 5o
o} Ao} o] mAZE ZHER] F& Fol AHE
o] £%& FF3G, HAHo R 7H4 wiA npz
o] 423 A7l wEol & MEFF AUFA &
o2 AL AHE Holof ghrt 17l 2004 vERH
uhel ol MEHF7E A7 Y AITHE AEAH
f+ AlzbolEl &t T2 B A}

o Mo g

guard time

| firstarival  second arrival n'th arrival N
I 1
0 Te °]
X < o
w
v

A7 2 23 Az ofj 215 HE Ay Y md
Fig. 2. Model of time capture



B /ANEHH QA BEAGE 2@ £Y L2} BN A A o] YRy

ol Alzte A g &4t o) AkE(pseudo noise)
¥ Hybrid FH/PNelA] 3 AlzH(chip time) T+
HA @ 4 Yok @ AEHR AR A2de A
o mek 4 FAe] WL Utk W AERE
o) Aol hI et Pu HA| T (Header)
PR HgAA Fr1$02w nejstel 4N
MR 2R HisgozH st o3 o
A& Z7h7} Al 2ol FFE vl NA vk 7y
stel AEAES FHAT AAo) HE BAF AT
Te S The s7llo] Solox) =rhn N e waa
qAel HeHoer FagEa T NI HE
BE5E FHHI =3A N 93 VNEHHF
Cn2 BZAIZE boll N7l o) di7llo] =28 o 3 )
Aol AFHog #448 ggolt)h N9 HHle] &
Fofl m&sts T AAHE 48 sbd bzt 9y &
HAIZEE A, 1<i<NO B BAED), zhzte] w34
42 ol 7 (0, g) Atelo] @ YsHA &
e 9 Ao 2 RE Al dfol e
g B AEZHARF BE Cox= zeror}t H1, ol &
Foll #e dzlel H4E AL ANE HF 38 ¢
210l €8 ¢ & AUt} 19 29 gol 27 o] 4o} )
E01g u A =33t WAl BN B
X & Xt g3 vhgoll mabshs diale) R AAIL B
2E Y2 vebd o A sl ZaA Byt
C}Sfﬂl Eoles A ‘EZ}*VJ X Atoldl] A
g 5ot s F HES 7Y & Ut 9 g

o

MEEE 7HAa A ‘EZ}s}‘— Ao £ 27 B
Zo} ool 89 BEA TGN R @A
A EE AE we & o wrh A3 -G )\]7}7‘(

Z3H3le &S PoA UIHF FES
oh NN 9] o] & HR el B A Qo] =AW S
o Ao =& Azt @ NEHK BE v o
=3 gt

1 N=1
Cy= (lnTc'/g)‘\' , N=22 (8)
0 , N=0

e} g o83t MBI ZEH AR T HA
of 9 NEHR BB e $5Y F2ol) Y@
BlEss A e go] EAHC

(a) Pruon—y

=P(Nt+D=n-1 Z()=1IN{t)=n, f(t)=])

=e MO p(14g) f(1-(14g) )7 e 1Hon T
Hn=22) () 1+ )™= (14 ) /)" "Cp

(9

(b) Pa.n

[ =P(N(t+1)=n, Z(t)=0IN(t)=n, f(t)=f)

[ =e 1 (1- (14 ) )"

[=P(N(t+1)=n, Z(t)=1IN{t)=n, f()=f)

=(1+gre 1" (1= (1+2) )"+ (1+g)re” 11&1
¥ 1n21) (1) (1) fI™(1= (14 2) /)" " Co

[=P(N({t+1)=k, Z(t)=elN{t)=mn, f(t)=F)

= g RN Zj Hn=2) (::l) (1+g) /™

1-Q+g) )™ (1—Cm) (10

(c) Pyon+i

[=P(Nt+1D)=n+1, Z0)=1INt)=n, fF(t)=f)

=™ 1+gn)]/2l x ¥
1n=0) () ) (142 /1" (A= (1+8) /)" "Cons;

[=P(N({+1)=n+1, Z()=e|N{t)=mn, flt)=Ff)

= (1t+gre Y 12 1) (1) ((1+2) )

Q-1+ )" ™ (1=Cmt1) (11)

(d) Py, w+i(j 22)

[=P(N(t+D=n+j, ZO)=1INt)=n, f()=F)

=[N (+ 20N/ 3

1n20) () (A+2) /)1~ (1+8) /)" " Coms;
(7=3)

[=P(N(t+1)=n+], Z()=e|N(t)=n, f(1)=F)

=l A+ /it x T 1200 (1)
(1+2) ™1 1+2) )" ™ (1=Cmrs) (j22)
(12)

278 o] WA E]l =AYE o & e sfo]
993



TEE 3RO it '93 -7 Vol.18 No.7

BEHoz FAE AEH R GEL Caolet 39, 4
(9lH 5& 9] A 2 £°}%— X2 &34
Eolee Aol /% T, F FEHA ¥ A
Zo] &Rl 5ol g, °13J—vf£a w2 A
Foll o) 3 sHel FEE o] R R
B B5E et s FUALL o e AA
F He HAFAM & A7t £2& HFY o AT
(t,t+11oM W2 Jeir) stu 2olEAdE A
& B9Ed olggd WHez 4 (1002 Haa
Feizt Y A€ v Holx 4 (1) & w2
I et sy Frbe Adeeln A (12)s WEa
e 7E 27) o1 7 g B +E et

M. ¥&FE Al

3.1 o] M2{of of 8t MSHF §

99 £2F HAlo] 4¥ P_i
(5),(6) & AMg3ld HERES \‘«}%
et

Se=Pr{dAec] AF& FEIN{W)=n, fF(H)=F]
_Z Sei
=; {le Mrepy(1+g) (11— (1+g) !
+(1+@he (1= (140 /)] 1T
e~ WrON1 —(14+g) £ 17} (13)
Hajek ¢} van Loon®l =% [13]oA & go}l Alx
He] QtHIE 7122 W n {7} F e} oo 2}
Z} A2 o nfio glo) ug FEYL L F U =
we BHAT AREEE A A5LE Jepd

. o] @A ol gk A (13)L tha3 gol g
3] vebd 4 gith,

== ’/\; [e—(1+gm (1+g)“ie—(1+g)m+ (1+g)h

. .
e-(1+g)ke—(1+g)u,~] I e—(1+g)/\«e~(1+g)yk (14)
=i+l

SAAIT A AHHEA o] ofH &R

EFE F HALE 62 dehlE W Gi=0+ )
A 2E Aol FUsHA REHUGE 7}

oz 9E 4 (10€ g3t gol EAY 5 Uk,
994

—_—p— 0
ngig e Ul l1—e™"

; T (15)

BIAE 18y AEEE S8 @9 Ao
2 Aatelate 4 (15)8 EAEW 71&9 £33 ¢
2olo] HEa A ¥AY F e Bk drF 4
o2 vetd # gl

1_e~(1+g)(;

S
5=[z g~ (1ol m] (16)

A (16) M & 4= 5ol Lo glo] AAFE A
Hgo) 7|Ee £5Y d2olun) AR 99 4
(16)l A B ZAI7to] zerod A-$ ¢ A& =%[15]
ol M 3 gt AXF S L F AR L] 1Y HS =
5 (10]= 9x18tn, =& Lo gto] 1oln B3 A3
o] G A 71Ee £33 2ot AELEETH ¢

R

32 T FRAIZIO) o8t NBHS HAE DB
R

4 (8)-12)% AHgstd A%
¢+ Ak

8L 9EH ol

=3 (1=Q)e” M n(142) F(1-(1+8) )™

+(1-0)(A+gre” (1 - (1+g) f)m—e 1tan
(1=(1+g) )"+ T+ 14+0(1+g)r

+Q+20/1 11--Q)(1+) F1 (D)

Aol Aol A (1-T./g)& = ABsto] Astg
o A ge BEARYe] &R0 EgE ke RS

vebdich. Hajek 9t van Loon®] =8 [13]4]4 <=
of Al2=¥l o) kY& E 7]x2 3 nH} {7} FHh o}
0ol 2t2t HE o nfY gho] p2 +FATE & 5 3l
o] BAE ol &Ed 4 (17)e d&H 2 Ay
g ¥4¢ + Utk

Sg= (I_Q)e-(Hen(1+g)ue—(1+g)u
+(1-Q)e IO+ g)re™ 1o

_e—(1+g)(l+y) +e—(1+g)[l+(1*0)u]e—0(1+g)k

=(1~Q)Gge % — e Ci+ g~ 170G (18)



RX/U5HR 840 LIANS 228 £33 920l B4 Al29e) RN

©Aztg Ao ofH R =3 F HAF
g Ge JEIY g W =21+ A REANE
ng HEEE S, 8 @9 #HALol2 A F3hsto
4 (18)& EAIBHA 71E9] £2% d2ote] ¥ER
&7 vug 5 e 2ok A Aoz verd

F AUtk )
S..__(1_Q)Ge—(l+g)li+e—(1+glh [e(l+g)()(:_1]_1+l—g
(19)

A AolA Qe grol Z7hael wet AEagel 7]
zo £%9 Lolun F4EE ¢ 4 Urk A9
He nEAE A =2 (7104 7o A5 E
&3 YAWE L+ Aok WEPF HES HEA
o] zerodd A% 712 &£Y Lzole) AERS
3 gee 2 F Aok

N. X AL vin/HE

o] ZollMe AFNAM & 7} o] AFa LT
BIAIZLE olastd 3 AERE] V&Y &
£3 g2ole] AEa Tt FHHASES FAAY
3o v HE P},

1O fa s aonA] [ [

0.9 b : S-ALOHA with capture & guard time |

0.8~ S ALGHA win capure |

0.7 / ‘/@
‘\‘} 0.6% g -
i, o]
oA —

0.3% // =

02 <

ot/ N

\
0.0 4

Offered Traffic (G)

38 3 71EY 5% 2o} NEHR, B3ANE T
e &Y dFole] E§ i
(1)71&8 €539 g2ole] HEE &
(2)s5dfo H&3 571218 el ¢2Y <&
Zolg AE AF(L=5 =2 2159 Ao
CREk-2: R0

B)NzHFet HIAZHE s £33 2o}
o] M4 EE(L=5 HIAL=03% =3 A
o Aol o NZHHF)
Fig. 3. Comparison of conventional slotted ALOHA, slot-
ted ALOHA with capture probability and slot-
ted ALOHA with guard time and capture prob-
ability
(1) Throughput of conventional slotted ALOHA
(2)Throughput of slotted ALOHA with cap-
ture(Time capture at L=5)

(3)Throughput of slotted ALOHA with capture
and guard time(Time capture at L=5, guard
time=0.3)

O¥ 39 M = 7122 &3 gRote) Ao st
AZHF @99 23A0E 2% w2 88 @
2o}, Mol gt A HF AY4Ue 2 25
g2ole] 37HA] B AEESS T JehRY
o % 3904 b gz A MY gy
2] #7159 A Yo 93 AEHF AL 1
2Ry g2 FHedd FET Eriet A o
FATHF AL 8P ol 2R TR AEE
&o] HolA At 1 X a0 BAIH 7|29 &F
g2olur} 50% HAEE &0 FAHUSEL B

He &R dZolollM BIAIHE 0.302 nHA
712 HE Hdg HIAAE e A gEe 100
2 RN BEAIGE HANHE W) ALES
£ RAE

ymi
o7
[ ———
a 08 1 \\
1] / —
£ os
=
£ o4 IS ALOHA}
£ 1/ Nam \J =
0.2% l >\ (‘\
0.1 =1}
\ T—]
ol 1 \r\—%

Offered Traffic (G)

D8 4 3HE RIATAM =3 19 dpde) gew &
995



SEELE SR L 937 Vol.18 No.7

Fg 2ot AFAE(MIAN=03 L=1, 2,
10, 20, 50)
Fig. 4. Throughput of slotted ALOHA with g=(.3 and
L=1.2,10. 20, 50

gl 4ol A AEase wabshe Ay o] 271
Gopgol wtet 9%01 FEEe & vk el ©
Hohiz Alg dEEe] wE vk o8y MEaE
& HBATE HH:‘{-OH 71E0] 259 ?ls;ow_w ol
A& o ok vk WE A the] zeroolal M E A
g dlo] skt mgsEe] ARk AL as

71Ee] 25 Y dRoket wRE o 4 vk

‘ 08 3=0 =0.06 =0.2
| 08
Z | Jg=as ]
| H 0.53— —
-{.'-'n . =
E] I
' E o4 kﬁ\i
= —
0.3 <
o.ET <
" o
r i —
| 00 1 p)

Offered Traffic (G)

3 s gAY Mo wE Akl et £5d
Grrope] WEAK(L=10, REA =0, 0.06, 0.
2. 0.5, 0.8)
Fig. 5. Throughput of slotted ALOHA with L=10 and
£=0, 0.06, 0.2, 0.5, 0.8

a8 5% AZ AY yde] 58 1028 1ystn

HEAIHS WA S we Z% 15888 vehd
o BEAThe] bt w2l WA R o) HojHS
@ 4 2dvk ey AE 1Y e o] v 100 7) w
ol BaA]tte] (a7 ol ¢g)ole} slate
NEEEL 71Ee £38 daolnrd Sidges o
= ok 218 62 A e mERA o) ojet MEa A G
AN BEAIZEO] 012 THHAJS o) A5 HF &8
Q7} tﬂﬁ}ﬂﬂl nZ dEage] HiE vebd g

otk AE AR HE Q/F FvhYel Wt deas
& f@.“o%% & 4 ATk AR S A gkl ol 4l

996

CHA BES A AdiM e BE A1) AR
AY AZH R ARE Tt golxiol doh 12y B

gl HAY G 97 WE
: Hol A NBHK AT B

Folt= o] ) B&Holch

%

@ os
pot / L — =07
a
o R,
5 ’\’/&& »ALO@
]
" N
i
; 0.23 Q=02 M.
01
\
0
0 7]

Offered Traffic (G)

J8 6 L IR s W o] Mdy &
#9 odzotel MEEE(MIANTL=01 Q=
0.5, 0.7, 0.9)
Fig. 6. Throughput of slotted ALOHA with g=0.1, Q=
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