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Abstract: A three—generation time—division coexistence system architecture for 50G—passive optical network (PON) is proposed to address
challenges including wavelength conflicts during the evolution from Ethernet PON (EPON) and 10G-EPON to 50G-PON, while ensuring
backward compatibility with deployed non—narrowed EPON terminals. This architecture enables full coexistence among six classes of ter-
minals: narrowed and non—narrowed EPON, symmetric and asymmetric T0G—EPON, and symmetric and asymmetric 50G-PON. Key
physical—layer technologies were investigated, such as a newly defined 1 366 + 2 nm downstream wavelength and an upstream four—
rate (1.25 Gbit/s, 10.312 5 Gbit/s,24.883 2 Gbit/s, and 49.766 4 Gbit/s) time—division reception scheme. Corresponding optical modules and
system equipment for the three—generation coexistence were developed and validated. Test results show that the optical interface specifica-
tions of the module and the system performance satisfy the existing network’s 29 dB power budget requirement with sufficient margin,
thereby supporting a smooth, zero—touch evolution of the installed optical distribution network (ODN). An efficient, cost—effective, and sus-
tainable solution is thus provided for the evolution toward 10G—class optical access networks.
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FRSCHL G R RCRE M, R A1 DURY, R, 1
366 + 2 nm EMLOGEEA T 50G-PON B 43 = R 4t
AR T TE

2.2 LTS & A SR R BRI E

1E50G-PON =R s AE Rgirh, LATHS 45
1.25 Gbit/s, 10.312 5 Ghit/s, 24.883 2 Gbit/s. 49.766 4 Gbit/s
DU R HLIE S I 2210 PON 775 3 R 4 (0 S B 4
IZHEALRE Y L HF EPON (W Z=AEIR%E ) . 10G-EPON (%
FRAEXIFR) F150G-PON (RIFRAEXTHR) — AL PON 6 2528 ki
B4R PATHAE, JEAE R —HEL N 58 G FL R 5 (55
K, J&OLT SEHLGE— DBA W 13 IF 11 8 i A7 A A i =X L A7
PON {55 S B2 LAY . EATI 05 2 R B oL = 24
FETADCH A (APD) 5IEARGER B HBORA: (TIA)
WH . AHETAE S8 EPON Fl 10G-EPON H{i 4 1.25 Gbit/s
5510.312 5 Gbit/s BUH I 7352 H15 KAWL, 50G-PON 4
R SRR G O T RSB s A,
PRI 5 S HL v APD S B A L Ty B S A R T, DL
R TIA B TE . BEPHIG 5 . S5 A5 A M 55 1R R R 45 ¢
HESHGA TR E USRI,

ST A 10G-EPON 7 H OLT YeAS He g e L, [l
MFR FE 1.25 Ghit/s 5 10.312 5 Ghit/s 33 3 A2 150 53 0% Bk
APD 538 5 g w157 B 1% K F 8 A/W, - HLAPD 5 TIA 4 B 5
T M HIAE 1 GHz 5 7.5 GHz, XFF 25 Ghit/s 5 50 Ghit/s i#

R, MEER APD 5 TIA (19 8 58 AMIK T 18.75 GHz. H T4
il APD i 2 PR (975 58 5 3 a5 DI L], HAs TG bn
AR T A SR AF R BRI, 2] o5 IR
PUAEARERARE ST A0 45 i 75 38 5 2 & TIA AR 7 D) A 5
P, B SEE AN, 98 K TIA M55 510 A R 36 2 1 iy A5
5, SRR LIS G £ . BT AR SR, RH
K3 (b) Frzs i AT 285 58 & He IS R D7 FLAE B E A T 05
Lo RS S Ak IZ. (CDR) BB 52 Ui Ik 52
SR w5 (ADC) #ids DSP
HEATRAE . A SEARKE , B2 A5 5] 50G-PON U B 32 i}
O35 PSR A5 R A 0T MR R A 1 LA R,

&5, 1.25 Ghit/s. 10.312 5 Gbit/s. 24.883 2 Gbit/s Fll
49.766 4 Ghit/s 3 2 1 422 W R B °h -33.5 dBm@BER107"%,
-31.75 dBm@BER10®, -29.44 dBm@BER1072, LI K&
-26.35 ABm@BER 1072, 4538555 9 32U R U Y 7 4
TR OHEhRER, PR —E R s . BRI A
A RHMA ZR RN AR A A BHA R 1 25G APD 51 50G APD H] Vi
SRAFEARPREOR, LG 2R A TIA, FATI 2
PO AR H AR AT AT

350G-PON =X it4r & F Combo HARIR K RS IaIE

3.1 50G-PON Ft 43 & A =#& Combo St A&ER

50G-PON 4352 FH = Combo SR B (1) 45 44 41 1] 6 Fip
TN o PR TR AT 5 1 34 K IL——EPON 1 490 nm Ef
BV HOE S (DML) . 10G-EPON 1 577 nm EML i1 50G-
PON 1 366 nm EML-SOA, DA K —A~ FATHF 505 FH DU R 58

B S EDIEZN
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ARER 50G-PON @Bk A RAR
1.0E+00
1.0E-02 »—“‘\\\\
1.0E-04
1.0E-06 —— 1.25 Ghit/s
g‘?f oE-0 103125 Gbis
ol —o— 24.883 2 Ghitls
1 0E-10 49.766 4 Gbit/s
1.0E-12
1.0E-14
1.0E-16
-36 -32 -28 -24 -20
BN TNZE/dBm

B5 CTOERRBEEHEEREELAESR

KAWL N, BiHGA 45 EPON 5 10G-EPON % (% LDD
UK Bl 7 A gE K BRI R (LA) S5 F . S0G-PON % (1)
LDDHKFE R KRR (Linear Amplifier) & FFl
14 DSP S S HLAEE 4

AT Ay DU AR SR R L B e . e R U
() APD B H DL R PO R 28 % TIA . F AT 3K i i 5 54
1471 260~1 360 nm i K38 1 38 o o 2 SRR TGS
O3, e 2Lt YR G £ 38 e 2 111 S8 BB ET (1 XL )
&k

5 50G-PON 35438 Fil =#5 Combo JEARERAR LY, AT %
TR A 26 8% 471 260~1 280 nm, 1 284~1 288 nm
11 290~1 330 nm 3K AT, AR TREK506-
PON L ATHERE AR, 19 A B A S s i), DT K2

R &

BN, () =455 Combo YGUSUR A0, F AT S HE 16 3 L4
WP B AU /AN AT 3R (SFP-DD) #HEEIEAS . B TY
T NREMAL, ZEHREEWD T AT KB A
RECEHS R G, A B TR AR A

TEAZOOCH O A 71, S0G-PON i 43 & ] =45 Combo
AT 5k 35 R A Ay A, BN 1 577 nm
HOEEE . 1490 nm OGRS . 25G/50G APD, 50G-PON % J]4K
OO R K DSPLE 4%, AU 1 342 nm EML-SOA #06
AN 1366 nm EML-SOA . X — BT KRR EME A T
A PON J L4 25

3.2 50G-PON Ht 4 & F = #% Combo 3 ER R G510 1E
FEFHTAR E L FAT AR B S0G-PON B 435
=M Combo YRG5 1 S RGEARME , A SC5E L T AL 7 50G-
PON Hif 43 = #%% Combo YR H 5 R G815 45 1Y 845 50G-PON —
IRIH P IAF R GG, EAKUNE 7 B7R o B6E P 25100 5 6
Bo <D A ME iy ANV N5 N Wl N 9 B S T RE o5 L A 148
SEEGIGIELS W, 1% 50G-PON I 43 =% Combo Yo
Pl AT R SR8 R SRR DR R . Hoh,
1 366 nm I8 (Y7 X A FHET R KT 9.3 dBm, HL KN
1 366.55 nm, PG AT 50 dB. £ BiBAZ R4 1F T,
AR P& 5K FF BE R4, o6 R 9.387 dB, R Ay R ik
20%. %20 km YGEFERIG , ZEHGEN, 1366 nm & HHL
RORR L B — %2 A, AR TDEC M 3.17 dB. #R4EFH &
SHETRE GG, PR BDEER YO F ) OMA-TDEC 4§
Fr o 8.2 dBm. ZOGHE AL 4738 1E (8 AR 2 10G-
EPON 1 577 nm il i i % 5 6T %k 4.5 dBm, 4G

YO

=18 Combo YU & B
50G-PON { TR I T 1 366 nm
L_L]ZD &El‘ggp 25G/506
INAM] r
’ | 2%(‘4‘1 o APD+JGERZR TIA ‘M
E=)]! R R
f WDM
[ 1577 nm
EPON & l 10G-EPON EML }—»
10G-EPON LDD&
BM-LA [ EPON DML 1 490 nm
l
APD . BEEHEB_INE DSP: HF = SAMESS LDD EEIXENRS TIA : FSRERUAES
BM-LA . R LIRS EML: BIRIAE IR eSS PON: TR WDM 2R
DML: B EE AR EPON : BUKIWTTIRFINES SOA  MERMAIASE
B6 50G-PON it4E =4 Combo YIS EHIER
@R
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50G-PON YLEE AV R RN/ =R R E

OLT

ZTE C600

20 km YE4F

50G-PON B =12 =
Combo HIER

JIFR50G-PON ONU
=

JEWFR50G-PON ONU
=
WHR10G-EPON ONU

& =

JEWFR 10G-EPON ONU
=
A2 EPON ONU

JEUZZEPON ONU
=

(a)50G-PON =YD HEAG LI AFHES

1366 nm AN EEIRE

BtB.20 km ELFIRE

BiB: 55885 EPON: UAIWNIRSEINGS

1366 nmEYLESIRE
BtB 20 km f&ZF

(b)50G-PON 332 =& Combo YEIR N7 1 366 nm A §THIEEIR]

OLT : L5 I840%

ONU3

10.312 5 Gbit/s

A

ONU ONU2 ONU4 ONU5

49.766 4 Gbit/s 1.25 Gbit/s 1.25 Gbit/s

1
24.883 2 Gbit/s

(c)50G-PON BY/3E FB=1& Combo JER HTIGREINHE R
SR ES P

ONU: S¢MBETT  PON: TTRIHNGS

7 50G-PON =D HEGARAXLKNIIERS

7.17 dB; EPON 1 490 nm ifi i& (1) % $1 Y6 T8 4 6.0 dBm, M
Stk 4 8.88 dB.

TE FAT A1), 50G-PON B 43 = #5% Combo S5 He 45 8 4
(1R 5 R 15 A 22 A SR A0 g LR ST 6 B E 45 SR T L 8 T s
1.25 Ghit/s PRI R 5% H-34dBm@BER107'2,10.3125 Gbit/s
P RAKE A -32 ABm@BER107, 24.883 2 Ghit/s 21t
0 A -28 dBm@BER1072, 49.766 4 Ghit/s W R T R
-25.2 dBm@BER107?, £F& Frid s L 845 A B 1

HET BT IR SER SIE R SE, A2 X] 50G-PON
oy =RIAE RGN R . M ke M RIRE
PEVEAT TR . 7RI SERt R T, A /ARLAE EPON
Xif FR/AE X FR 10G-EPON LA K X FR/AE X} B 50G-PON 1t 6 2%
ONU iz A[f]— ODN, it FATIR A DBA P8 ML 5L
BT Zeui i v e SR e 1T, RYE PR IE R IR
B ORI 55 T A IR R (O D)3 IHAZ, SR
], EPON, 10G-EPON 5 50G-PON i iff (6o R A
fRT29 dB, AN 2 B R ER B 1 D) R IEEOR , R T
—ER, HAREERILER L,

1.0E-01
1.0E-03 %
1.0E-05
b .
&0 1.0E-07 y
0K \
1.0E-09 \
\ = 1.25 Gbit/s
10.312 5 Ghit/s
1.0E-11 \ —e—24.883 2 Chitls
49.766 4 Ghit/s
1.0E-13
-38 -3b -32 -29 -26 -23 -20

BETIE/dBm

B8 50G-PON B4 S A =4& Combo Y¢igisk H1TITERIN R BIE LI

TE ODN 625 ONU Zuipll 55 9 & ik rhr, 50G-PON i i
TERAT I3 A EAT 5 T dse Rl 55 i 2 43 735 51 40.5 Ghit/s
H140 Gbit/s, 550G-PON GPON{AZ )4y =07 A5tk
RESEASAHH Y . ER IR e RIS, 62825424 h7E 4k,
AR M b . FA724 hE R4,
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EPON T 6.00 -29.30 35.30
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