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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 architeciure is very simple but it requires MAC protocol for control of upstream
traffic This paper proposes a Request-Counter MAC protocol for a broadband access network usmg an ATM
Passive Optical Network supporting CBR/rtVBR, nrtVBR, UBR and ABR traffic For the proposed MAC scheme,
we present Grant Field format, Mimslot format, and bandwidth allocation algorithm From the simulation result,
we have confirmed that our proposed scheme can reduce the average cell delay i companson to that of
conventional MAC schemes
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B odTellAE AFSF AldS 155.520Mbps R 3haL
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2.1 A8 155.620Mbps 8% 155.5620Mbps
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“Tirame = 56 cols of 53 hyies

cantain 53 upsiream grants

UPSTREAM FRAME

Tirare = 53 cells por frame

H =3 overoad bytes per cel contents programmabie by OLT

*Any ATM ccll skot can conlain an upstream PLOAM or divided slot, rate controfied by the OTT
Note: ATM eells ane transanited in the onder of ascending cell nurmbers

g 2, =#4) 84 (155.520Mbps)

2.2 g 165.5620Mbps 388 622.080Mbps
<7® 3>2 AMgF 155.520Mbps, 3}3F 622.080
Mbpsel 7-9-¢] 4] T8 Rofe)

DOWNSTREAM FRAWME

4 56 colla of 33 bytes .

ATH r ATM
coll 38 1054 el 190 10216

upsteesmn gy ante

ATM
cell | to 27

Treame = 53 colls per frame

- = i
AT [l aTver B aTnae | arnaw
esll 1 cell 2 ‘ cell 3 cell 53

= 3 ovarhwad bytas per cell

2 Any ATM cell slot can contain an vpstream PLOAM or divided elot rate
controlled by the OLT
HOTE ? ATM cells are transmitted in the order of asconding cell rumbers,

a8l 3. =3 84 (622.080Mbps)
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3. Downstream PLOAM Cell #=

3.1 Downstream PLOAM Header
<¥ 1>2 G.983.1¢] A=l 3}F PLOAM Cell
o] slelE iz

E 1. &8k PLOAM Cell Header (Hex Code)

Octet 1|Octet 2|Octet 3|Octet 4| Octet5

00 00 00 0D HEC = valid code 76

3.2 Downstream PLOAM Payload

<3 2>3= 3}3F PLOAM Cell¢] Payload 'H8-&
HoldErh  3AelM  Awdg  wAAEe] ek
PLOAM Cell-2- £3] OLTel|4] ONUE A=-Eu)

¥ 2. 8% PLOAM Cell2] Payload

pe‘;y:;):_d content p?)“’;g‘d . content :

1 IDENT 25 GRANT?Z20
2 SYNC1 26 GRANT?Z1

3 SYNC?2 27 CRC

4 GRANT1 28 GRANT?Z2
5 GRANT?2 29 GRANT23
6 GRANT3 30 GRANT?24
i GRANTH4 31 GRANT?Z25
8 GRANTS 32 GRANT?Z6
9 GRANTE 33 GRANT?Z27
10 GRANT7 34 CRC

11 CRC 35 MESSAGE_PON_ID

12 GRANTRB 36
13 GRANTY af
14 GRANT10 38
15 GRANT11 39
16 GRANTI12 40
17 GRANT13 4

MESSAGE_ID
MESSAGE_FIELD1
MESSAGE_FIELDZ
MESSAGE_FIELD3
MESSAGE_FIELD4
MESSAGE_FIELDS

18 GRANT14 42 MESSAGE_FIELD6

19 CRC 43 MESSAGE_FIELDY

20 GRANT15 44 MESSAGE_FIELDS

21 GRANT16 45 MESSAGE_FIELDY

22 GRANT17 46 MESSAGE_FIELDI0

23 GRANTI8 47 CRC

24 GRANT19 48 BIP

4915 Byte#E]| 34114 nlo]EZol Z}7te] Grant
7} =ZFEch shje] PLOAM Cellel) 277112] Grant
7} F3E 4 ¢)ar 318 PLOAM Cell 27|15 o]-%-
slo] A =w|sle] 5371 Slotel] gt Grantd &
g olr) 35¥4| nle|ERE]E 4] 374 AT
Configuration WAJA]5o] F&¥|E= $)x]o]c}).
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Type ™ éﬁcodiné’ ermbo? E ¢
Data Grant | See Fig 5| ®el& A$& 7

Any valie

except A}
PLOAM Uil 161 J‘j} ol:’L-OAI\'I Cell
Grant 1111 1110 | A+ 37t

1111 1111

Divid lot
rvided_slo See Fig 4| Divided_slot &2 3|7}
Grant
R ed
CSETVEC 1 110x x| 9 (AFBeEh
grants
Ranging 1111 1101 | Ranging processS 93 #7t
Grant
Unassigned AEE A gE stream Slotg
1111 1110 o -
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Idle Grant | 1111 1111 | Idle Grant (ONUsA A $)

o] AoMe G983 10 A=A} ok 479
Grant ©]A]#] Fol4 Divided_slot Grant?} Data
Grant& A 2)slgct

1 1 Divided_slot Grant

Divided_slot Grant= dlo|e] 58 $3] ONU
7} 4% Ho & AP = =8 OLT} ket
+ WA Aol OLT+ F7|"2E Divided_slot
Grant ®|A]A]-Z2 ZH4$8lm ONUsel|A] Divided_slot
& Py ONUsolA gzt dgfdg 38
t} <% 4> B o4 A8 Divided_slot
Grant Field?] F-3zo|ch

A& 3Bite= WA AdAle|ct ohe] 3Bit=
Divided_slot2] =412 AjAsl=d], o)7L 3 =+

o] o ) 8709 Divided slote A%g 4= olri=
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1 2 3 4 5 6 7 8
enty Ik | Spare |
Identification Field 100
Sequence Field 1st Divided_slot = 000

2nd Divided_slot = 001

3rd Diwvided_slot = 010
4th Divided_slot = 011
5th Divided_slot = 100
6th Divided_slot = 101
7th Divided_slot = 110
8th Diwnided_slot = 111

) lienwg{é

a2l 4 Divided_slot Grant Field 34]

AL gvjdltt  #}e]  Divided_slot2  47]¢]
Muuslot& EZsha glewz, ghid Hrf) 32749
£4e bzl 4 gl

12 Data Grant

Data Granty OLT~} ONUd|A dlole] H$p-&
A wf Agels Aol <a2® 5>1= Data
Grant Field?] 25 viehic}

1 2 3 4 5 6 7 3
D ¢ .. ONU:addressy ¢ | Class (gl
ID(Identification) Field 0
Class Field CBR/tVBR data Grant = 00

nrtVBR data Grant = 01
UBR. data Grant = 10
ABR data Grant = 11

a2t 5§ Data Grant Peld 34

A 1BitE wAx] ApEalels, o ohEe] 5But
£ 327]) ONUES] Ax|2’=32)2 Al4xlc) wix]
9 2Biti= ONUZ| 47 F FellA] o" 79 Hle)
BE 25 AR gt

2 Minislot +%

ZZ}e] ONU7Z} dlo|e] Z5-& 1% Slotd 84
317 8|8 AM-3M= Divided_slot2- 47112 Mimslot
L2 FAI%Ic}l Divided_slots} Mimslot?] F27} <
29 6>l Vehiglck

2] Minislot-2- 112BitE Ao} 9w, 7p7)
3Byte?] OverbeadZE 714tk 7 thd- 4718 Faeld
= A7 ONUel 3= 79 deiE =g 2
2 H2 Jehfed, 479 Feldg 22BitE 3}
Aate], o) 27=4,194,3047) slot& 24% 4= gl
o}
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Divided_slot{56byte)
Mimsiot | Mimslot | Mutuslot | Mimslot

overhead |CBR/rtVB|nrtVBR| UBR ABR
24hits R 2Zbits | 22bits | 2Z2bits | 22bits

a2 6 Mimslot 34

3 Divided_Siot_Grant_configuration
AR 2=
OLT+ Divided Slotd #Fd 4= %% ONU
o)Al Divided_slot Grant2} Divided_Slot_Grant_
configuration WAAE FAlel AERE <E 4>0]
A2} 3e]  Divided_Slot_Grant_configuratron
messager- 7 Octet 2 & FAIE S| vk

E 4 Divided_Slot_Grant_configuration #}A]=]

Octet. | - :
B &2 ONU 2|¥=}
36 | 0000 1011 |Message 8=}

al = divided Siot A% &7}
37| 0000 800a |- 6 - givided Slot 74 27}
38 DS_GR  |Grant value 2]
39 | LENGTH [Mimslot Payloads] 2o}
40 QFFSET |Minuslot offset 72
41 | Service_ID |Mimslotel vi¥ 5 & service
42 46 | Unspectfied

2¥ Octet-S- 3F8F PLOAM Cell J]3-<]]4]2] Octet
£A41E 2u)gle). A AR Octet2 241 ONUS)
ID, F 7 Octet-> WA= A"g=}, A #A] Octet
2 A4 4 #5735 vhehiich ol ws] Octet -+
oJAl A Octet-2 Divided Slotell F5HE Mimslot
2] Aol AAslm, kAT Slotd Afn|s At

o]k

4 Grant_allocation HAXR] 2=

<X 5>o} viehd ulg} o] OLT7} ONUe|A
Hlolels AFsi=E s A PLOAM
Celld RSz 3/ of Xuis w47}
Grant_allocation wjA|Z]e]e} o] w|A]Al= Data
Grant Z& PLOAM Grant vlAl%|$} %7 &1
PLOAM Cell 3ol #akse] AgEv)

Grant_allocation ®)A]JA|%. Divided_Slot_Grant_
configuration wA|x[¢} ¥EFIA R 7708 Octet 2
FA%e] gk 3 M Octetd 4~ ONU# ID,
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T WA Octet2 oA)A] AlEAL 4] HHA OCotet
tlo]g] Mg 3rFE ONU AExAE vehfa o)
WA Octet2 dlole] A 34 o¥E AL
ol WA Octet ol F2] dlolejd AFEAE
a4l W) Octets} Uf #HA Octet- 4
8 PLOAM Cell®] A4S #7}sl7] 98] A=k

E 5 Grant_allocation ©lA)#]

4 ONU Adx

36 | 0000 1010 | Message 2 ¥ A}

37 | dddd dddd |Data H%<S 3718 ONU ID
al = delg A {7

38 | 0000 000 | o _ oy A% B

39 | 0000 xxxx [H&derd F9 F7F A4

PLOAM Cell H&& &A%
40 | pppp pOPDR ONU ID

al = PLOAM Cell A% 37}
a0 = PLOAM Cell A4 87}

41 | 0000 000a

42, 46 | Unspecified

V. Slot g8 =AM¢e} 21alF

o] Al 2 el Ak wA) A Ao
ZgeRe] 323 Dynamic Slot Allocation 77,
&g gk}

1 MAC ==2&Ze| 58

B oodgeld AR oA A Ale] ZREZ)
ATM-PONe|A F2tsh= AR A48 g7t ek
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Fela) qlFat AN GE B olRolRlch

D Step 1 OLT7} F7)3.e2 Al ONUA
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el HEuslawdvk

2} Step 2 Divided_slot Grant W AJA|-§ =218k
ONUSE Zg dolelrl gl & 7
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o2 Divided_slotell F¥sled OLTE A4
=1

3) Step 3 : QLT Minislot®] AWE FAskw
Slot ¥t dmelse] &3 Slots sk ©b
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OLT7} 2415 3718 vt %4 ONUd| sjwdel
7HEEFE wlsEsld sREEZE B ONURE w3
g 4 gl=S sloirk OLTHA $8se At
Aale v Ak

1) Step 1 . Minislote] ==sp A% ONU_
IDE izt 8] gle ONUe sl
FREEl 7EER|E F7AIRIG

2) Step 2 A ONU<2] CBR/rtVBR #F Ale]|&
H|lwEd gAe] 7 W o= g 7
Ee]] 715x15 A1)k

3) Step 3 ZA ONUS nrtVBR F AH)E v)
Wl gAe] 7B B 2R &% 719
o 7FEAE 7))

4) Step 4 : ZF ONUS| ntVBR 5 Abejo} np2
A el 24T F AHE nlwEsle] ndl o)A}
ol nitge] FEpAE FoHAAIvE

5) Step 5 : A ONU&} UBR 5 S vl=
3] gAo] 7Pt @ 0 d% 7H2E)
71FAE SN 7Iek

6) Step 6 A ONU2| ABR # A4S |t
gle] Ao 7B gk o2 Ewt 7HEE|d
NEAFE 7ML

7 Step 7 . FHElZ} A B ONURE] %)
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ok
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F 022 4l A7)
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