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ABSTRACT

Earlier efforts on optical access concentrated on the design of PONs for the collection and distribution
portion of the access network. PON architecture is very simple but it requires MAC protocol for control of
upstream traffic. This paper proposes a MAC protocol for a broadband access network using an ATM
Passive Optical Network supporting CBR/rtVBR, nrtVBR, UBR and ABR traffic. For the proposed MAC
scheme, we present grant field format, minislot format, and bandwidth allocation algorithm. From the
simulation result, we have confirmed that our proposed scheme can reduce the average cell delay in
comparison to that of conventional MAC schemes.
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H. ATM-PONZ} =g|gle| £

ATM-PON Aj28l& 33 1.3 go] OLT(Optical
Line Termination), ONUs(Optical Network Units),
ODN (Optical Distribution Network) 3 &2 A
BAzgoR FHHHI).

#AAle] ATM-PON Fx& ITU-TS G.983.1904
Ak vie} Zo] 7RIl 7127t 9] 155.520
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ATM-PON9] zZy Fx& 4%d #et 33Y
Wb 23 et 48U 49, Tdde 53749 shot
o8 FAE Ax, 479 slotd 3byte?] 2HIHE=
(overhead)$} 53bytee] ATM cell2 A€
155.520Mbpse} &akd 73, T YL 56719 slote
2 745 Atk 429 slot2 53bytes] ATM cell
2 3459 23, o) 28WA slot& PLOAM(Physic-
al Layer Operations, Administration and Mainte-
nance) cell2 FAE}h 622.080Mbpse] &&d 7%,
Zggde 224709 sloto2 TAHIL, wA7HAZ v
28 A slot& PLOAM cellZ 7A€t}
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3.1 Grant A 2] X

OLT7} ONUES 87 272 §d3}r] 98 ALE
e grant fielde AE 7707 o G983.104 =
379 grant?t HojEtm Qitk. 0¥ 2.+ dely] A
S 9% slote 23 F JY=E riste divided
slot grant field9} Hlo|EHE AT + UEE 3718}
+ data grant fieldg& HoFEch

1 2 3 4 5 6 7 8

l Identification I l Spare J
Identification field : 100
Sequence field : 1st divided_slot = 000

2nd divided_slot = 001

3rd divided_slot = 010

4th divided_slot = 011

5th divided_slot = 100

6th divided_slot = 101

7th divided_slot = 110

8th divided_slot = 111

Sequence

719 2. Divided slot grant field 3=

divided slot grant fielde ONUEE 3l<g d8&
3 dde 83 4 QE divided slotg 2 F 9l
2 s7bath A dbits WAR ¥l g
9] 3bity divided slot?] £A4E AHsl=d, o]A:
3 =2 A 8719 divided slot& A4 F 2
e AL quldict el divided slote 4749
minislotg& EFsl QomZ, FhHe Ao 32749
84& golgd 4 Yok

23 3.2 data grant fieldd FZE e
data grante ONU7} Holg}& ASE £ U=E &
bk AE 1bites WAIX] A¥Aelx, 1 ¢gd
5bite ONUE9 F24& uehdth whx= 2bite A
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1 2 3 4 5 6 7 8
[ID] ONU address [ Class |
ID(Identification) field : 0
Class field : CBR/rtVBR data grant = 00

nrtVBR data grant = 01
ABR data grant = 10
UBR data grant = 11

19 3. Data grant field 7%
3.2 Minislot +&

Z¥zte] ONU7ZF dlolH H4$g A% slot& 83&
7] 8] AFE-3}= divided slot2 47)9] minisloto 2
FAE divided slot®] Hejzt 19 4.0 Jeht ¢l
=4

divided slot(56byte)

minislot | minislot | minislot | minislot |
overhead |CBR/rtVBR| nrtVBR ABR UBR
24bits 22bits 22bits | 22bits | 22bits

1Y 4. Minislote] F#£%&

3ol minislot® 112bit2 TAE 1, 2zt
3byte9] overheadE 7}tk 1 t}E 4709 fielde
Zzke] ONU®) & 79 AHE AMulx Seds
vehfedl 2zte fieldEe 22bitE AAgch A
622.080Mbe] dHlolHE AH$d o TF 1,638,017.71
M8 slotel deslth ol 2Asy] sMe
21it(2” = 2,097,15270) slot)e] Zo|7} WasA,
F44E& neiste] 2bitz AA S

3.3 Divided slot grant configuration v]A] %]

OLTE divided slot& A4d 4+ == ONU9
Al divided slot grant9} divided slot grant
configuration WA|RIE FA)o] AL}

E 1oM9t o] divided slot configuration
messages 7 octeto.2 FAEeO] 3 27} octetd I}
& PLOAM cell U¥o}M9] £XHE oln)gt)

¥ 1. Divided Slot Grant configuration ™| A] %]

Divided_Slot_Grant_configuration message
Octet| Content Description
35 PON_ID |41 ONU 29z}
36 | 0000 1011 |Message 2] =}
al = divided slot 34 37}
a:0 = divided slot A4 27}

37 | 0000 000a

38 DS_GR |grant value % 2
39 | LENGTH |minislot payloade] Zo]
40 OFFSET |minislot offset % ¢}

41 | Service_ID |minislotol] w3 &]+= service & 9]
42..46 {Unspecified

3.4 Grant allocation ] A] R)

¥ 2.¢9] vebd uie} o] OLT7} ONUSA do]
HE 343leg 3735 A4Y A48 PLOAM celle A
$3=E Mg o Hul o[X]A]7} grant allocation
A]zlolel. o] WA]X= data grant & PLOAM
grant "W|AX|8} A 318 PLOAM cell W&o A%
Ho| H4Hr}l grant allocation WAA % divided
slot configuration WA|X|9} e}zl 2 779 octet
o7 7450 glth

E 2. Grant_allocation W A]X]

Grant_allocation message
Octet| Content Description
35 PON_ID (441 ONU 2]3=}
36 0000 1010 [Message 2% =}
37 | dddd dddd |Data £ 3718¢ ONU ID
a:l = HloJe] A4 FH7
38 | 0000 000a |V _ HHE} A g}{
39 | 0000 xxxx (Mg shord 79 TH
PLOAM cell
40 | PPPP PPPP |oNU 1D

a:l = PLOAM cell A4 &7}
a:0 = PLOAM cell A4 B7}

8718

A5E

41 0000 000a

42..46 | Unspecified
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