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Abstract: To limit the number of components in the prot

cost, a new reliable Wave Division Multiplexing/Time B1visi

architecture with cost-efficient hybrid protection was pr

backup transceiver unit were designed in Optical Te

Wave Division Multiplexing ( WDM) segment.
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itching process and to accordingly reduce the protection
ltiplexing Passive Optical Network ( WDM/TDM-PON)

tly, tHe logic decision unit, protection path control unit and

al (QLT) te“only switch failure components to their backups in

by empleying the cross bus structure in Time Division Multiplexing

(TDM) segment, fast protection switchir% VX@i ved in afdiSribited manner. According to the analytic results of the hybrid

protection, the proposed architecture gan
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reduce the protection overhead, and achieve great scalibility.

Key words: Wave Division Multiplezing/Time Division Multiplexing Passive Optical Network ( WDM/TDM-PON); fiber

fault; cost-efficient; hybrid; full protection

0 5%

W& 20 B B U R I A T i o R A B TG IR
M 2% ( Time Division Multiplgxihg Péssive Optical Network, TDM-
PON) #fi L /2 FH 7 {8 5% 64 7 sk 7, B 4t FSAN ( Full
Service Access Networky) ¥y 7 2H 2R #F 2011 4E J3 3 ( Next
Generation Pagsivé Optical Network 2, NGPON2) [ #5 #E#F &,
X NGPON2 HYRRRSFEM LA T AT REAI R AR 77 Rt AT T R 4
o Wi/ FHE G TCIR Y6 M 4% ( Wave Division Multiplexing/
Time Division Multiplexing Passive Optical Network, WDM/
TDM-PON) £ R b 3 i3, 456 T I 43 2 F ( Wave Division
Multiplexing, WDM ) & 4 3% 0 Bf 4 & A ( Time Division
Multiplexing, TDM) A # 0E.15 , 5036 HoAC . 9508 i R 1%
BT, XA W45 M LD, G a5 B R SR AR

1 F5 H H#A:2014-10-20; (& B # :2014-11-17,

BBARIE WDM/TDM-PON i R 5384 PON £ ARYER —1 640
Bt ( Optical Distribution Network, ODN) 377, i A T —40
TGRS, Fi, AT R A
BARRBE A FNFEEFELETHRE, ERSFEERA
FSAN HA %4 T WDM/TDM-PON /E 5 FEHE R FT R, M
WDM/TDM-PON g FRE 5 £ BHEE, ENERE
RO e B 5 5 R, B iR T — R TS WDM/
TDM-PON {RH 25 i R EERL
IR IR B 77 A PON MRS R 4 &
B ARG ARG R R GR Y, £EX%F R —4RIE-& PON, SU#Ek
[7 148 —Fp >4k 1% 4235 ( Optical Line Terminal, OLT) &
L+ 1 280 RFEH, B0 ETES, ST s
ﬁﬁﬁ B AR, FFHEK, CBRI8 ]I —F R
S548 K PSR TR 1Y 5 ( Remote Node, RN) AR R —

ESWH: HE 8 ABFE 4% BT H (60972069, 61401052) ; HIKTH AR F#HEE

RIUH (2011BA2041 ) s BB B E PSR BIF B (KI110531, KI1400418) ; B KTH s AL/ A A SCReHRITTE (2011-29)
EEE AR (1982 - ) 38, W T BB SE 0, W T o A, CCF 53, BT H 07 1) « Sy P A8 AT Stk i SR BAR BT —RTGR
JuMg s /b (1989 - ) B IDHR R B BT A, EEAT ST I T — B E R A A A8 (1988 ), %, WNARAK A, Bl

Broide , ZEBIFIT I TWDM-PON f47 5240 i



602 3 SR

%35 %

A3 AR AP O 2R Y6 4T ( Distribution Fiber, DF) 48X F 1 +1
PR T IR HETR RN WA SO B, A5
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SRR XOR WA A

S =8, D Sosm (3)

S5 XOR Wi 5 =, S, TR ZBHAIE BITE —Hor
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i K B B] T, R BAHE 4 T 40 - O A M 18] 7, , 5%
B NIRRT, , AR et el T, , M4 E R T,
PSP BrR A TR IR B, w] 2 B3l R 2 A (RIS 4 2 AR
A HEATIEE , AT SE X B Rk S B[] B 58 f40Ar , THER
WERBIMSHIE 1,

*1 HBRHREREROSH

5 REEXL HARUE %%)’C@g
Ty W R O FE SR ] 125 ps ’&
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AR TRERP SR T TF RS &, T /M F T,
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IR LR BRI AR , (R AP RO (] AT R H -
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24 FF #R R, BUA AN TR AT RO e oL«

T, =Ty +T, <20+1.4<15 (5)
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2 LMF # A .

T, =Ty +T,<20+1.4 <15 (7)

Tos FIBT R BRI N s, T, A0 T, FRIE [E] BT 34, ms,
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3.2 REATH

N T AR FTIREE B AT AT PS e R R D R BB A AT
THR S BT BT 1R 4 A BEAT (L, AR 05 I A (B — 2 o7

H7o ZEHIEREROFHR A SRR IR ) f0 2 2 PR , R TAE
AR N B 1 e PV, 1% FF % 25 ke, DF % 5 kam,

N T At BRI O B — A P, S M P B T
) ) AR MAMR 6 IR AT R i, HL e Bt AR
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BE1 7
e
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R2 SR TARGHERALEE

/e REEX HWIE | fH5 REREX JA gl
Lysw MZM HEiR 5dB Lo OCHE#t  3dB

Liwe AWG il 5x2dB Ly, Tap ffifit  3dB

Los  OSHER 1dB Ly Se4HE# 0.25dB/km
L,  Circulator ffit 0.8 dB

T2 AWG & x 27 RRNAET AP 2 IR$PFE, ONU
1 Tapl \Tap2 Fl Tap3 A [EIS 4, ELETA 64T B A M FEHR
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B _ER B EUE, TR B/ TATRISIRTE

WDM #43 F 7 (OLT 2] ONU 22 [8]) BSNZEHE Lo :

Lypn = Lyay + Loy + Los + Ly + Lywe + Lyp + Lo (8)

WDM ¥4 E47(ONU 443 OLT Z[A]) WMIIRBEA L, :

L, =L, + Log + Lgp + Lyge + Ly + Ly (9)

B (8).(9) B L, =24.8dB,L,, = 19.8dB,
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FEL, M.
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AEBILH L-1 A L2 #RATRIAL Ay — A28 ], W 7 Bis .

A E P N THECR A BEPLLL R FFS) PRBS 7= A
#H2.5Gb/s, BRKK 2 -1 MIAEFFFD NRZ #AT M. 24
FATHITE JE L ( Extinction Ratio, ER) K AT, RSOA AEE¥
FHESBR B , X _EAT S E T, Fik ER REARE
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FHT. W 3.2 WHRETHERH, T47J7H L WDM &4
MTI#R B N 24. 8 dB, TDM #R IR ME N 6.5 dB, T T
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e 0.05b o 10nA =Y o DS )
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%ﬁ%ﬁﬁﬁ 0.1 THx %féf:;% 35mA -14 —— US (protection)
N . -16 1
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i (2 @Yg :
&7 ﬁﬁ*%%%ﬁ@

EHI

0 8 HRGAEL ¥ THERRM BYR AT Ry
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—24.475 dBmfll -32.832 dBm, Ti£ 33 30 kih MME SIS B4 M
T A AT REE 4B —-23. 635 dBm Al - 31. 585 dBm,

41
i 40
6 2%,
_g] N H
~ ) --0--DS (working)
Eé 1ol AAE‘ - o- US (working)
% o) 4“,! --a--DS (BTB)
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B8 A4H) BER PhAR

K9 BrR T M kAt At R GUFE IR 42, . BTB =
T ARARP BT BER MHRER LS. WIHD, REAEAT30 kmfHy
N s, T AT AT R B 5y B -24.475 dBm A
—31.585 dBm, M AGAR T, TR LATHRBUE S
B% -23.761 dBm F1 -31.768 dBm, HH[E 8 FIE 9 A5, &
S T AT A A5 BTB M Zad 30 km fZ 4R 2 (B BT =
HERMTIRAM TR 0.8dB F11.25dB, T4 MFITIERRY
PN EEREEZEE, W ETEN TITERERS, B~
AETIRAC I B TR R R S T B IR 7S

A G5 REBERIIRTE., I3 RGN AT e —

TR HIE A TR 4. by Bl OR B R B8
YELTRAT R, A L5 Rl xF WDM #853 N 155 1) $2
B VRY A BAT 7 EARAE 1 + 1 4R TR
TDM FriREBETAT 1 +1 97, EATIRAEL: LRy
[l , 5 TG S, T8 R MR AR 2 B ET R A K

B AT LATE 1.5 ~2.4 ms SEPLMILEALIRIIIRE . BLAh, BT H

FAtETH, RE T AR DIRAR N 23.2 dB, BT HZIR

SRR 24.3 dBBHIE T RELEA RIFHTIFTE,
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