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ABSTRACT

In this papet, we proposed the MAC protocol of APON supporting multi-class traffic such es CBR/VER,
ABR, UBR, to guarantee the requited QoS of each service. For this, we analyze the performance of varous
request mechanisms and employee the different request mechanism for each traffic classes. Upsiream and
downstream frame structures to minimize transmission overhead are proposed based on our request mechanism.
The proposed MAC protocol applies the different priority to permit distribution process. CBR/VBR traffic, with
the stringent requirements on CDV or delay, is allocated prior to any other class. ABR traffic, which has
non-strict CDV or delay critern, uses flexibly the available bandwidth but ensures a minimum cell rate (MCR).
UBR traffic is allocated with lowest priority for the remalning capacity. The performance of proposed protocol is
evaluated in terms of transfer delay and 1-point CDV with various offered load. The result of simulation shows
that the proposed protocol guarentees the required QoS of the corresponding category, while making use of the
available resources in both an efficient and dynamical way.
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Service Guarantes
Traffic Description
Category P CLR| CTD/CDV |BW
CBR PCR o e} o]
t-VBR PCR, SCR, MBS [«] (¢} o
nrt-VBR | PCR, SCR, MBS | O X o
PCR,MCR+
ABR behavior parameter © % Q
UBR (PCR) x x x

PCR : Peak cell rate,

SCR : Sustainable cell rate,
CLR : Cell loss rate,

CTD : Cell Transfer Delay,
MBS : Maximum bumst size,
MCR : Minimum cell rate,

CDV : Cell Delay Variation

oMY ATM =¥ {892 ’RY=Ee 4% o
#gelE7 2] diEel] 4 #%¥ QoS mE%
APON-MAC Z# v o] AMatEejo} gl

4.1 =g A=
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HA s Nrtlsiy Jelges 2
A& 877 €Y A e =y T2
Aysisct Heg xd % CDVe 92 A5k
A8 CBR/VBRel di#fjre Rafge] wisle|
whid olg-§ 87 Hez o AL AF 34
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P QI | cau
17 ¢ | (a4

PL - proamble D ' dalimiter

REQ . mquest Information

RAL : raquant accedd unit

QL1 - length of quensi{for CBR imffic)
QL1 . kongth of quoueXfor VBR trufflc)
QLY : length of queueMfor ABR wrafflo)
QLA+ length of quausd(for URR 1alfic)

upstream frame structure

[ ATM PTM

“30) { (1)

—_— PT =0 " parmit for RAU slot
= PTet. parmit for CBR

PT = 2 : permit for VBR

PT w3 : porrut for ABR

PT = 4 : permit for UBR

ATM | ATM | ATM
@1 | ¢ | @y

Call I Spare
(434 @

downstream frame structure
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MCR; = PCRif2
i : the number of ABR Connections
- MCRI : the value of MCR-Timer for
I"th ABR Connection
- PCRi : the value of Peak Cell Rate for
{'th ABR Connection
& &, MCR 3] m <l 79+l ABR E
el iy B m R} shby RelEch
ABR E#j¥ol il #jo] s A} Hel 44id
wfuict MCR-¥lo]™ gh& 27|13k mo® oAl 4%
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+ 4 oHE 7R AulaEEE, Y Py §F
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Ix

E : snuble Upstream

T : MCR Timer Roquent

N inumberof NT

MC : mirror counter AxN

3y 8. OLT#Ma] w14 g Ale] =

e Pu ¥ He OLTe|Me) MAC Zal&
24 8ol Yehiigick OLTw AHgAl &34 OLT &
9 2F a7 MY gy g A7) Held wl
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OLTe| Al 87 & CBR/VBRE& A4 A
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2, 71 iAoz FIFO W el wlel &g gu
¥ ¥HI} AHY fFPermit Queue)e| A},
CBR/VBR #2] Ad#] ¥]® S(Status)& ZA}sle]
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< MCR-sP|H(MF Fo 2 AP & A
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