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ABSTRACT

In this paper, we propose the dynamic bandwidth allocation algorithm for the IEEE802.3ah Ethernet Passive
Optical Network(EPON) system to provide the fairness among terminals, and evaluate the delay-throughput

performance by simulation.
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For the conventional EPON systems, an Optical Line Termination (OLT) schedules the upstream bandwidth
for each Optical Network Unit (ONU), based on its buffer state. This scheme can provide a fair bandwidth

allocation for each ONU. However, it has a critical problem that it does not guarantee the fair bandwidth

among terminals which are connected to ONUs.

For an example, we assume that the traffic from a greedy terminal increases at a time. Then, the buffer
state of its ONU is instantly reported to the OLT, and finally the ONU can get more bandwidth. As a result,
the less bandwidth is allocated to the other ONUs, and thus the transfer delay of terminals connected to the

ONUs gets inevitably increased.

Noting that this unfairness problem exists in the conventional EPON systems, we propose a fair bandwidth

allocation scheme by OLT with considering the buffer state of ONU as well as the number of terminals connected

it.

For the performance evaluation, we develop the EPON simulation model with SIMULA simulation language.

From the result of the throughput-delay performance and the dynamics of buffer state along time foreach

terminal and ONU, respectively, one can see that the proposed scheme can provide the fairness among not

ONUs but terminals.

Finally, it is worthwhile to note that the proposed scheme for the public EPON systems might be an

attractive solution for providing the fairness among subscriber terminals.
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(Fig 1.An example of down-stream transmission)
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(Fig 2. An example of up-stream transmission)
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oLT

Scheduler i v
W i Blocking
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Blocking

18] 6. 7] EPON wgdehble) A1
(Fig 6. Problems of legacy EPON’s bandwidth allocation)
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(Fig 8. The form of extended REPORT message)
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B 2. Aok 34T Hq¥g dael54 el
(Table 2. Parameters with proposed fair bandwidth
allocation algorithm)
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| B, =X0Mps
I CO)
, =IGps @0ws
' , B, =Ty
— T ians Ut @
AMos
3 B, =S0Mps

I3 9. AR dme|Ee] o
(Fig 9. An example of proposed algorithm)

Scheduler

17— Mn=0.1~08

Blocking

a2 10. Alegeld =d
(Fig 10. Simulation model)

o] AlE#Ho]Ad mdlelx], ONU Aol <% 470
o] hEENE e 27 029 Efgysrt wAA
o2 MAHEE slo], ONU Al 2#H o= 0.8
o] EgRart frd=x=E slgich whHel, ONU
Bell & & 79 it HEA7]3, o] wrEEAE
sk Edge] ¥alE /pEAITIEA, 2 s
o] F= AAAE wlwsich AsH|RE $
AlEHe oM AR AIZRS FAI5ka, 7
9] Zo| A|<(exponential) ¥¥EZ5 7}, 7+ o
ol|xie] szl W EE= Fol(Poisson) HEZ
7Rtk a 7P eleich =% ONUel| 123 whie]
4= REPORT HA|R]ef| 2] OLT7} o]
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= FA5k3, ZF ONUdl=IMule| E9] ¥s7} 9]
tha 7 Eksich

<I¥ 11> ONU Acl: whd2 %€ 800MBps
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