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ABSTRACT

Passive optical networks (PONs) are the emerging solution for access networks since PONs provide high bandwidth and the low operation
cost. In recent, the new solution in access networks is TWDM PON which is a mixture of WDM (wavelength-division multiplexing) and TDM
(time-division multiplexing). This paper proposes a new MAC (media access control) protocol for TWDM PON. In addition, this paper
proposes and evaluates a new dynamic bandwidth allocation method for TWDM PON.
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II. TWDM PON =

A ¢+¥l TWDM PON-& XGPON A ~8lS 47 AL-&
3le] A gth, XGPON A 2~ 82 17]¢] OLT (optical
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Fig. 1 TWDM PON architecture

OLTE -2 wavelength transceiverS AF-&3}o] th4=9
’&ak wavelength 2 t}4=2] 518 wavelength S ©]-8-35}4
ONU$%} #7l& Fawks 4= Ut 247+8] OLT= 43
2 s} 2 3174 ¥ wavelengthS ALE-3to), o & £
OLT 12 313k AL, 43 ASE A&t et o2 9f
ZAlo) 4= OLTE ZH ONU®Y v 4 & wavelengthS A&
3l splitterS E-3F¢] ZF ONUS| ¥ 21 & broadcasting



TWDM PON-S 98t | 2.& MAC 22 EZ 9 F 4 oo 3kt uhe

th ONU= 754 151 €] port-IDE gl o] 2p2lef 7
<3 port-IDQI 7 -0l vk a7 sj A& 83 1 9 ¢
BFel= JHZI% 7 7] gkt

Zt ONUE OLTZ #7le wd w) 47]] 33
wavelength A5, A6, A7, A8 5 171 & A& 4= Qi) 7
ONU<= tunable transceiverE 714 3L 91 2.7 OLT7| 4 3
51&F wavelength 2 3k wavelengthol] w2} T4 o2
wavelengthE AH&-3 - AT} B3 2 ONUE A H| 2~ &
2= =2 3719 queueE 7HA 3L 9lom uff w9 A 7He}
t} OLTE 9l 7] requestZ R Wt} o] 7] A request= 3FL}
o] queue®] Aojolt}. w TejAIFIHTE OLTE S 2t
ONUZY-E] A%9 requestS H}H 2 DBAES 33}
] ONU9| queue®d = A53171, AEA2 28] A
A AHE-3 3 8F wavelength & A 7 Skt

XGPON A| 2= gl el 4] OLT+= o ©9] Al 7k 125 psehrt
DBA &4& 33ttt DBAE 3¢ A3} upe} 7
ONUE & HFA|ZAI7E, Akl AAE T AbE
TWDM PON A 228l o] A &= OLTE 2 vl @9 A1 7H125 1
sPlt} DBA $2H8 485t 3 1 A7E 72 ONUdl| A A
@3tth 181} wavelength7} Th4=0] 2.2 DBAES 43
& wj= 7 ONUHE = HEAZAITE A5, AHEE
wavelength 7} 27 8} ¢f of gkt}. XGPON A| =5l 9] 7
% DBA Z3}Z BWmap (bandwidth map)S -4 8
ONU®ll Al &gttt A]He TWDM PON A =519 7
9o = BWmap & 749314 DBA Z2}E 7 ONUI 7|
=i

=~

l

M. MAC Z2EZ= 3! DBA

18 2% XGPON 2 BWmap©l A 2+ ONU® Al &%
H o E8 &5+ allocation structure S LFEFHTH
Allocation structure= 7 | 7} 8 bytes©] T} [3]. Start time
& ONU9Y AFAZAZFS YEP grant sizet
ONUS A% do] ¥ &g LEFTE XGPONI| A Hl o]
E &= 1 word (4 bytes) & @912 A5= 3 gk 21-’59]
74 $- 125 psell # o] 9720 words (38,880 bytes) & A %

I Ao}, w2} A start time ¥} grant size S U ER A 13

Eo|¥ F&atH 42 3 EA ¥ 1 d5& &

o]
% glnt.

FWI
1bit

HEC
13bits

Alloc-ID
14bits

Start time
16 bits

Grant size
16 bits

Flags
2bits

Burst profile
2bits

DBRu |PLOAMu
1bit 1bit
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Fig. 2 Allocation structure of XGPON
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Fig. 3 Proposed allocation structure of TWDM PON
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