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Abstract

This paper presents the window-based permit distribution scheme for efficient medium access
control to support multiclass traffic in APON(ATM over passive optical network). The proposed
MAC protocol considers the characteristics of QoS(Quality of Service) for various traffic classes. A
periodic RAU(request access unit) in upstream direction, includes dedicative request fields for each
traffic category within the request slot. The transmission of upstream cell is permitted by the
proposed window-based spacing scheme which distributes the requested traffic into several
segments in the unit of one spacing window. The delay sensitive traffic source such as CBR or VBR
with the stringent requirements on CDV and delay, is allocated prior to any other class. In order
to reduce the CDV, so that the permit arrival rate close to the cell arrival rate, Running-Window
algorithm is applied to permit distribution processing for these classes. The ABR traffic, which has
not-strict CDV or delay criteria, is allocated flexibly to the residual bandwidth in FIFO manner.
UBR traffic is allocated with the lowest priority for the remaining capacity. The performance of
proposed protocol is evaluated in terms of transfer delay and 1-point CDV according to various
offered load. The simulation results show that our protocol has the prominent improvement on CDV
and delay performance with compared to the previous protocol.
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Table 1. Running-Window based permit distribution algorithm.

Permit distribution algorithm
for all nodes (i=0"N-1) do begin
weight; = Wwoi
endfor
/* N=empty cell */

weighty=d — ﬁbwm ;

for 1=0 to N do begin /* running-weight initialization */
running _weightlil = weight; ;
endfor

Max_weight = -d. ;
permit = ~-1 ;

for the d. time slots begin
for the all nodes { which wo>0 do begin
if(running_weightlil > Max_weight) then begin
Max_weight =running weightli] ;

permit = i ; /* select NT of maximum running-weight */
endif
running_weightli] = time_weightlil + wo: ;

endfor
if (0<permit<N) then begin
Permit for the NT permit;
running weightlpermit] = running weightlpermit] - wp;— l_qtgm”mnning_ weight] 7]
endif
endfor

A1) 771, & dwpel a7l ok 2k 73 45k 2ol T ATUEAE of2] AESIF 34
2z 2 4ETold 279 ONUSSl = Just
WAL A g Y Aamed 7 Yug
AHSe 4B FAL 5] @ AEte ol SIUE Ty AT 2ol dF Aeph 03] A

Window—size = d.* Mgt Nyeg = Nyop- (de+1)

o ATHED Udolx|T 2+ AamEe mle qg A EPE AR ADRIES Asista s Al
gou, 7} Aades] g NS BNTI dmzlg WS Fol shel Aaie Aug sl Ay
ZPehe &7 AR del¥e e ar e gy OLT oWIE RAU 232 24 a7 e i,
3 RAU &% et dus A4 o AldeEd
W ddo] Erpd dAol AlaEed N Y
W dye|EE Fsld g AHug AT
w st ol AeliA 22 ONUoL thah #{ee] of
RO = m 1B (05Rim) Hoz e Ae dgshe A5 exdel ¥4
call 9] peak rate B} whE S HIg o= 413

7] RC Y W Z ATRIE(0~n,,-1) & AF
SR v 2 wbgog Fuligich w4 cohgel
AE Bk A 15 TR

Mo 2 oHe o

)

1 a AEsl E sieselor & HAW  CDVE WD SR 4 4 T 5
o Eaelel, RCE nyd) AFMZL HA @ 4% Uk ded Azd=de guE sl s 3

glon® AlawE w ML a7 = N7 sHm  TEelA 2 ONUel 243 S ok #{=te] o
Aages] @9 2% wois Tes Ro} AgEy, TSR IRl @RS A AAs zdshs
_ spacing  IFAUEe]  Beskh B ERelde

{wsiza)si+[s+l (S_OWR,')

W= wg+1, (s=R;+1~n,,) Running-Window W34 AH3E 33 2 da2ls

an



18 ATM 7]t 4 714l
& fasie] slabe BTl SR AL
F=)

=

e 4ng g

3. Eeig Zes o FE B Lol

& CBR 2 VBR E3¥ - Ruming Window 3|2

2o dwelF

4% RAU &5l tigh d=g7t 2= A
HE @ A Ap Q7] AAEW, ololx W el

A8 AlamEd s s Agre] Hujrt o]FeiAl
t} oA 7led ATM EdE i 549 A
8+ Akke 39 CBR/VBR EFHE Z| A=}
CDV Z3elx 944 A5 273k, ABR
& uro) el Aol wel §34 e o
o]Fojx|n], UBR E#H-E = #}1e] &84
2L S B ERolde st An e E
ol Fes g Aula 5AS wEEe] A =9lE
A48k a2k 2l duelEe Algksisich

@% APONel4] CBR/VBR #4& 7HA&
g AHAE AEs] e AE 8=
2 sfele] fx|Ejejo} 3w, CAC(Call Admission
ControDell4] 3413} peak data rate Br} whe FER
A5E#] ¢dolok gt webr] CBR/VBR Ej¥el of
A e Eul Aol 2B ONU wigh A4
ql sjgter Qs

P
s

s o 42

| 7¥

450) Masge 2 AEF

Rurning-window 18l&e Agksle] 4% A&
A7 4 9le= slgivk CBR/VBR EHE olE

EesiEun $AHoR s%o) Yz e >
s ol ASelAE $ARoR Asuel B

Ag 2l A7k Y P 9
Ae¥El Ruming-window 232123 & 1o &A=z

=8 7Esigich fxg A 2 AomE H Edd
B g 3 gk Aaxle Az Bk 4 NTel| A
s2kd CBR/VBR E#HE 233k] AA=EAS o
Running-window 32128 7+ NT9| 3% a5=f
vlEsh= weightE Hojsle] &% 2 weight ¢
Jdle| & s s g7ake] WS NTe sl &
HAo g A £38 At A AF o7
o] 0xr} & NTel| dial sz Axrb BAss =]
¥l 2207 QYA HBZ weght 3+ A
gl NT9F Wl & ofsijrnt audghcl
Alamled sl xpile] Ad e-v=kt 2
12] weight -& 2z, ¥l &3l &t weight -2
Aade e AH- 7Fsd digelx] oE NTES

=i
=
o

N

pdd

Aol Wel g s ] agxe ASS

(18)

918k AES- sPk S vl FER A

weight TA1S = grog dA=ich o elg) &% 9]
2 A4 #Hzd NT9| Z2AE NT ¥ rumning weight
e wlarsled o]Fojzlck 7zt NT ¥ runningweight
e ARile} weight 3R 7] A= el &5
o] Z71& wjuhcl weight 2tE¥ Zrislch 7 elg] <
Futth rumningweight 7+ 7V 2 el Ag ¥
(Permit)e] &dxich ke NTH ruming-weight 3
2 &z ghollA ok NTEY runmning-weight 352
T& W oz A=)

A B

A

Andiing od

-

ABR  ABR UBR  Reguestslot

Spaced & distributed permit stream

Weight infarmatin pet wode.
3 ’

NY

- b

A
B
C
D
Em 3

[P o (U Iy By

'
2
1
4
5

LN N NS INSEN
ro e s f

[ T S VNS IV TP B
TR N TN RN

h
4

] 3
i 1
7 -2 0
5 i
] A

[ [V ) O O 1O N

O |0

i
Al ABR

=

R

o

Lermitred strecu

18] 5. Running-window 718 & 28] e
Fig. 5. The permit distribution algorithm based on
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Table 2. Traffic environment for simulation.
Traffic Specifications
f CBR(Constant) / VBR(On-0Off) | ABR(On Off) | UBR(Poisson)
oo CBR(2Mbps+10Mbps) on T .
Peak bit rate VBR(20Mbps) 20 Mbps 20 Mbps
. CBR(2Mbps+10Mbps) .
Mean bit rate VBR(2Mbps) 2 Mbps 2 Mbps
Intensity 50% 40%% 10%
Total aggregate link capacity of Vb interface : 622.080Mbps
Maximum aggregate capacity for one ONU : 155.520Mbps
Propagation delay from ONU to OLT(g) : 100204 u#s
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Fig. 7. The proposed permit distribution model for
multiclass traffic source.
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