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5.7dBmo]|3s}
BFASA | 2. 44,736kHz : 22,368kHzolA2] Al
E SHYHEY ol
=
20dBo]sk
dudA | 750 (H3A)
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- 1,596 nm ~ 1,603 nm(5}3}) _ 1,596 nm ~ 1,603 nm(3)
A A A 4
F8 w8 1,524 nm ~ 1,544 nm(*%) +8 o4 1524 nm ~ 1,544 nm(A)
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AL 1,575 nm ~ 1,580 nm(3}3}) AR 1,575 nm ~ 1,580 nm(3}3})
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24 A3|(dB) 6 6 6 24 A3|(dB) 6 6 6
3. (=) 3. (@3 2
= il Sy il
AM& 1,575 nm ~ 1,580 nm(3l3F) g 1,575 nm ~ 1,580 nm(31)
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2. PON &5

PON HAoj& 3132 TDM(Time Division Multiplexing), A&2 TDMA
(Time Division Multiple Access)E Algok= TDM-PONZ} 312 WDM
(Wavelength Division Multiplexing), A%< WDMA(Wavelength Division
Multiple Access)S AE-5k= WDM-PON©°| ]t}

PON ®]2 79 O05FE 422 ATM PON(Asynchronous Transfer Mode
Passive Optical Network)?} E-PON(Ethernet PON)Oo.2 FES &= Qlty. ATM
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M Z9ld| ARl 50G7HA] A4 753t PON EZ7]42 ITU-TE SG15 Q20)|4],
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d SR Te7|EL A26%0| PON EE 7|&g XSSt Qlod, A1
ITU-T PON ¥&2 A2 IEEE PON ¥&S T3 9tk @A) ITU-T PONS
A9 NG-PON29} XGS-PON7HA|  xEsty  9low IEEE PON9| AL
10G-EPON7Z}A 9t 2 &Fsta Qi




/\—\/M PR SUSL CIREXIZE SHEE ZAHEA

d WA 71&7122 NG-PON29 10G-EPON ZA|EZE HAS HIgsir=
gdom Eurt B4l ANGAE AMGE APsteEdl EAVE §le sE7HAR

4. NG-PON2
7t 8

NG-PON2= TWDM-PONZ PtP WDM-PON 7|& 7]dto g Sl Ak oA
2.5Gb/s~10Gb/s &£EZ A Y5t TWDM-PON 7]&o| 7]Eo|w PtP WDM-PON-&
AEA 7]go|th. NG-PON2 7|&a2 o 87 HE7HA] £ (bonding)d 5= S17]
o] A 71E FEof B3t Ad ¢ TE 53 S22t I A Yrbs &kolth
ol2dog 8/ AEdZ ARt Z Ad & 10Gb/s £TE HATUHHE I
80Gb/s7IA] A& 7455t

NG-PON2 7149 3 ¥4 EAS A% uet 5
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BEMAH 1 Al mAo] Zast Auge vjgo
HA E2 A Frtof FEH]7](optical splitter)E AME-SFL 3lo] 7]& TDM-PONE
BRImGE IYE AT 4 Utk Hojoh. mA9 e 2 TWDM-PON A|AFZ

Sl 540 7140 485 ONUS 8% 4 o] A5 459 H4e
47 WA 5 Arke Holdt
4. 223

NG-PON2 7|&2 ITU-TO|A 7St sl 40GE FeAl 7leold EEHDE
G.9890|H, AE HFO = G.989.13 G.989.22} G.989.3°.2 FEHT.

- G.989.1: General Requirements

- G.989.2: Physical media dependent (PMD) layer specification

- G.989.3: Transmission convergence layer specification




NG-PON2= TWDM-PONOC 2% EHA= FLE o, EAF NG-PON2 (Next
Generation-PON)C.2 BEtr} [TU-T EFFEA+= NG-PON2E “40-Gigabit-capable

passive optical networks 2”22 7]&otal 3t}

. F871e

NG-PON29|] TWDM-PON 7]&2 J7FUAAH| 802 ARGEH, PtP WDM-PON
7le AWEHER 5 B2B AH|A &R AME S Atk 8F UMY A wE
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NG-PON2+= TWDMHEH T PtP WDMHUR-S A Yst=d & ASHHAS
AMgsE & Qe F A Vi sAfolth. 1HEE 4WzkA] me TWDM A
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ot} TWDML 58K 8H I7IA % AR 7Hssto] o 87 Y REE AL
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w2 Ay S S
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Ade EF A MR ASEER] o/ AT 106/10GE A3 AT 35 41 Ads
TA T SFF/AFF 40G/40G7F He Aot M AdE BF A BA ASSEE
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AFRE AL A|AE &5 2 10G/10G B 25G/25G T 10G/25G50 8 A4
ARG &tk A gRAEAAT|E7|ES Ad AT ARESt EdTY SEE
10G/10G E+= 10G/2.5GE ARl AH&st= 7o &3 ZAoloh. Tk NG-PON2
#E7Hto2 TWDM A4S AN si/ 4 & 25G/25GE A ¥st=
A 2&glo] =dd B8 o] YES F7Ish= 7ol Hasit

Hl. Power Budget Sd|2A

NG-PON2+= G.989.2 I A
4F37 SdAE F AYSLY Y Hoskal Utk OLTeE ONUZE 7
0E 3 A Sde Hdgy Hagiez 7E oS Zol 43RS SHAE
oJgitt. & OLTS A YA ONUZE 3 A agho] & Zolx,
OLTS} YA 93t ONUZF 34 AgLAL Hoglo] & #o|h

- Class N1 : (min) 14dB / (max) 29 dB

- Class N2 : (min) 16dB / (max) 31 dB

- Class E1 : (min) 18dB / (max) 33 dB

- Class E2 : (min) 20dB / (max) 35 dB
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Al MAC 3

NG-PON2+= G.989.3 EFE HIRQFE B MAC(Media Access Control) HES
7S Aositt. NG-PON2 MACS TWDM-PON % 1A7HH PtP WDM-PONZ9J
TC(Transmission Convergence) AF XEF 7|&S TErL; Hop FAFHo=
TWDM-PON 2&#2|& $I3t TC AS+2R ¥ 7|52 #7351, PLOAM (physical
layer operation, administration and managemen)& ©]-83 TWDM-PON A|AH]
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G.hspReq & W& 5, EE AFo| gd=d FES &4 dyt= o9t 2o

- G.hsp.Req (G.9804.1): Higher Speed PON 82+ ARt Z<t
- G.hsp.ComTC: Transmission Convergence (TC) A& 714< 72,9]’5(} H1 %9t

- Ghsp.50Gpmd: 50Gb/s €& PMD A% 4& Aosk A %9t

- G.hsp.TWDMpmd: Tunable ONUE At&sk= TWDM PMD A% 74 st dx %9t
- G.9806: Higher speed BiDi single Fiber point to point optical access systems
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i}. HSP op|9d 874K

HSP o}7|9l% 8 FAFS 38 87AHY, 50G TDM-PON A|A"®l Q@ LAY, 50G
TWDM-PON A|AH] QARG Higher speed PtP (Point to Point)2 H/J% o]
et

FTERTAYS & HAE= AHdfoF & R Erdoll B Aolth. HSPo 74
ITU-T G.6529} G.657°] Aold 39S zYdof 3ttt G652 P nE Ty
HEe FHAF /73 F A7 Y 98] AXE 9 2t FAR AClE(SMEF,
Single Mode Fiber)oltl. G.652 BFHGE 1310nm ZHJA A2 EAF opgS
Zes AA Holew, 1310nm oA Az  FHADF EHo  IA|RE
1550nmo| A = A5 755ttt

WA BEGIE FE ME BAY] AgEol §H Ao ¥ 8F FITH 7149
W Gug PAlZS v UTPAolS theke] & Bast 977 A4dow
wstEA AEE WHE TEWH EAo] 2% WHSE B4R oAAL
otk o2 WIS e FUR FAo| Ge57 FHG EEolth G657 FHAEL
G652 Rl Hls) TeuAo] WS AL FHFolth E 9Y BE PP




Maximurn bending radius (G652.D vs. GE57)

30 G.652

7.5 =
J 5 "R

[72 4-2] G.6529 G.657 2 Ul H|@

| 6.657.A2/B2
. G.657.B3

STERTATY Al HA= T EEEX 0] B Aoltt. HFfiber), AIE (connector),
FHl7](splitter), T AEHAA] (wavelength selective devices) 522 F44%¥ ODN
(Optical Distribution Network) AoA Fat=ojof 3ttt} o g A& HA=
A8 AReto|tt.

ol

S8 TAREO] Y] HAl= 38 TC(Transmission Convergence) layerg AR&-dl=
TDMA 7[5t A|A”lof] et Zolot. o F &4l Zdol2 60kmE A|HsfjoF 5t
| A5 F Zo] (maximum differential fiber distance):= 40kmo]ojo} 3t}
0km A0 He A5 B Aol AT & Uolof avl, Hd 1256 7]
(split ratio)E A|sfoF gt

ol

HSP 50G TDM-PON¥ HSP 50G TWDM-PON AJAH] Q FARFS &0
Ba Aolth o1F 50G/4F 106, 4% 50G/4H% 25G, oh% 50G/AHe 50GE
A dstofof gt

HSP Higher speed point-to-point WDM PON (PtP WDM-PON) A|AH]
RTAPE WA B ERME thEx] etk

d




QUESSAILH|O| OFERON KHI JIEH A 9172

ot HSP &9 AF 274

EYAS QAR A4 85 (system capacity), T+ EA (Fiber characteristics),
JHAY &4 HA (optical loss budget), E7]& (split ratio), FAZ & Ad
(fiber distance), ¥ AHEYH o] 4 7}—8—’*3 (optical spectrum issues and

availability) £oF2 4% o] Ql}.

ANAE 85 QFAFS 50G TDM-PON, 50G TWDM-PON, 2344 (scalability)
FEoz ZAEo] 9ty WA 50G TDM-PON QFAFG-S theat Ztt.

HSP &8 AF 874} - A28 &% (50G TDM-PON A28l 8 FAHY)

QaAr # | 29 T AE oA 8= 50G TDM-PON AARL 5 50Gb/s, A3
°© 50Gb/s7tA] norminal line rateE FAo|E T X LT 5 01010]: 3}

= - ~ T A A ol 2~
QT #2 | o ;Og];: ng—%/[ -PON ONU+= o 40Gb/s7}A] normainal line rate2 X|Qg 4

- 50G TDM-PON A|AH2 225

= .Q._g_ H| A A b X
apag o | 520G TDMPON A% 2ol ek 21 1Gb/s4 20

o} [e]
AFY 4 dlolor

= - 50G TDM-PON ONUx: 23t 10GigE FX 25GigE QlIE A5 O]8X
BTN M| ) zof] A 4 dolor W 8F SEIClas ole

o&a T

ol

A2" 8 QFAR} F F A =9 HSP 50G TWDM-PON Q- FARFS tf
3 2

HSP =9 AS 874} - A2 &7 (50G TWDM-PON AJAH] 27ALY))

- - 50G  TWDM-PON A|AE]S ubg & oF 50Gb/s (53 2F 50Gb/s(A33) <)
BTG #5 | [ormainal line rateS Algat 2= 9lofof 3},
Q73 #6 ;}E?G TWDM-PON ONUE FHd| 40Gb/s7H] £Eg AFg 4= Qlojof

= - 50G TWDM-PON ONU: &3t 10GigE T 25GigE 9l O|AE 0]8X
AT AT | gu) mo AR & Solob et * tof oIS ole

T

A2d & QAR F upAe @ TARFS 84 (scalability) JFEo] WSt
Zolet. HSP Al 832 "?}jr ol FEHE SHIA HEE TRt AfH|Ad
qEl7E 7 4 Aes: SRS SF4ES 7HAoF S

0

HSPO] Fdf EA (Fiber characteristics)2 ITU-T G.6520] 7|&H F4H-9
AWste] @8%lojor BhW, ITU-T Ges7ol 712E 2 28 (low-bend
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radivs) E4€ 71 BHRE 48D 4 gdolok @tk o RTAFLS FA HSP
TELTAY FZo)A olu] HEY He} FUshet.

HSPE= 3d8 &4 A7 (optical loss budget)¥ ] 7]& ODN(optical
distribution network) oA P& & ojof At EZF o] AFAIGE W=D
Al A& ghe] optical loss budgetE 7F4oF gty ODNZ =5 37 AR (PON)oA]
OLTQ} offet ONT 9 ONU Afolof] fjA|ste] 33 #H} 7|s9E @95t

FEAAS AL Dolth gixF o7 FHuE|(splitter) S S 5 Ut

HSP 7] & (split ratio)S YH2 0 & 1:165F 1:1280] ARREHch E7|$&E= FAY
&4 AA| (optical loss budget)Z 7ARYs] 7HHA HEA e} A A4 2ddfof
sttt 7]&2 TDM-PONQ] E7|8L 1:32%E 1:.647FA 0]t} 50G TDM-PONS]
S 1647} A 27182 7HA0F BT

50G TWDM-PONE 7l&0] ZAjsl= tlafet ODN 4olH 98 4 lojof
ofH, ZFH4A 1:25671A]9] E7]&S XYoo 3stth. E3 506G TWDM-PON OLT
A7 Aol 1:256 o9l #7182 ALE + A== fof .
Higher speed PtP WDM PON2 7]&0]| ZAsh= tfdst ODN A4 292 4
ofop bt ot # WA BEIME Al2d EVES IFO Hste o=

w0} glct.

HSPo] JAg A% Az (Fiber distance)?} #&3] A 20km oA ALAYES
A|LefjoF gttt HSP Transmission Convergence (TC) A2 XG-PON¥} NG-PON22}
TR R ZY 60kmo] AEAZE ALD 4 oloF gttt HSP TCAZZ
A5 34 Zo] (maximum differential fiber distance)@ 40km7HA] | €&k 4= Qlojof
Sttt HSP TCASS FHW A F Zo] (maximum differential fiber
distance)E 20km 7HZ0=2 HHG 4= Qlojof 3ir}.

HSP E9AS {FAR} $ w92 F A"HEY ol 9 7R84 (Optical
sepectrum issues and availability)o]] 3t Zeo|th. ITU-T G.6529] A2JH single mode
Fibers (SMF)+= access networkollA 7H& de] AREEH+E FA[o|H, AREE=
el w1 e 2Eidtth Als A9 A CHiEe} LiitolA 7P R S
7HAch A BAEF (chromatic dispersion, CD)9] 7% 1310nm HT} %2 3LojA]
0 3ke AT




QUSEAMH|O| QFRO! MHIA Tl T

of7| A A BAb (Chromatlc dispersion)S 3489 Fo] UojA UYArE mpgoz
9] Zo] Yol A Tk glo] wEt Az By 1x

6. 10G-EPON(IEEE802.3av/bk)

7t 8

10G-EPON #1%t2 M2 PMD =3ASS HFst, 49 ASUA PCS
AZ1 MAC AoJAZL 10 Gb/s o|gd 7|&3 1G-EPON Z2EZS 7133
O 2 AH83t}h 10G-EPONL 1G-EPON3} RF H|T|QAE7 F&F 4 JEE
OE uMS ARgRT T#iA RF BIH 8 oYz, tiAF /Bt d 10G-EPON
ONU, 181 1G-EPON ONUE©o] Uit ODNoJA F&& &= Qs Ats
IS EARL

. IREZ Ad

10G-EPON< IEEE802.39] o|fyl % WS F85to], 7|& IEEE802.3 o|fyl
A4 DEEZI Y% D2EZ AYQ A0 94 AgdEo] 10G-EPONS
AL wiAZE BFolEelal PONAOIA 8= olof 37l Wiz, ofof 53 olHu
A% mEEZ A8 ZF PHYASZC fa 4ol F& o|2th. 10G-EPON
PHYASZ PCSAIS, FEC AlS, PMAZAS, PMDAISOR F2EHY, Z A9
g et Pt

- PHY(XGMII): 32-bit wide parallel tx/rx

- PCS: 64b/66b °1FY 43, ATHET 34

- FEC: Forward Error Correction %1349

- PMA: serializing / deserializing

- PMD: Auto-Negotiation (Transceiver)

t}. FEC (Forward Error Correction)
10 Gb/s FAl7l= &3 1 Gb/soll HIste] 41 Aot

2R ‘ﬂ1
power budge% WEA7]7] oA+ ol £2 FECSE &Y 33 477
QFE
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10G-EPONOJ|A eiEl FEC T Reed-Solomon(RS)iol| 438lH= RS(255,223)0]H,
1G- EPON#} &2 ng¢J7]uto] ofd H|EAEF 7]Hlo g E& 3t} RS(255,223) =
°F 13% HS=F 7HA™, 1G-EPON©| H[sto] oF 1dBH =2 F7} 0|52 Algrtth
10G-EPON-& HFEA] FECE ARRSIEE 451, BItHA 10G-EPONQ 1 Gb/s
A B Ao A= FECTF AgiAlgtolc),

2. Ahg T3

oFgF WA o= RF H|H2(10 nm thH)E A3t 1555 nm, 1 Gb/s of3F AEFH(20
nm ) Y 1490 nm, 123l 10 Gb/s ol%F A2EH(6 nm HF)S At 1577
nm IAo| Qi BiHO| AFRF oA+ 1G-EPON ONU®F 10G-EPON ONU7Z}
YL FZ ARESt] AlEE WHOo = OLTY| HolEE ASttth ol HlolHE
AYst7] YA OLT F4l7]ofl= 1310 nm 19 10G HAE FAIRESL 1G
HAE $AHE7E FQ35lth 1G-EPON ONU £ 8b/10bE H353}H 1.25 Gb/s
glolHE 1310 nm (100 nm tf<) S ARESto] HAE Alo=w FAlshe W
10G-EPON ONUZ%: 64b/66b2 H535HE 10.3125 Gb/s H|o|ES 1270 nm (20 nm
o) oo HAE ASE &A1

ul, A¥ AA (Power budget)

IEEE802.3 #=0|A power budgetS HA|ISH= BEo| A3zl o] vt o]
A3t} o & S°0] PR10> power budget class 100 si@d=™ o}/ A3F A
10Gb/s A&o] 7Fsdt Aol B3t B9ol sidE et PX202 power budget class
200 SiF=E SHF/AAF WA 1Gb/s AEo] 7Fset Aol g PRX30>
power budget class 30°] sg= ™ 3I3F 10Gb/s, A3F 1Gb/soll sigE . upxjatoz
PR402 power budget class 40°] sfF=H o}F/A4&F 3 10Gb/s HEo] 7Hs3t
B85l sigE.

Symmetric: P + R (or) X + number, Asymmetric: P + R + X + number
P: Power budget

R: 64b/66b line coding format at PCS layer for 10Gb/s

X: 8b/10b line coding format at PCS layer for 1Gb/s

Number: power budget class




IEEE802.3av®} IEEE802.3bkof|A] AJ2J3t power budget classE2 Ths 2} 2T
IEEES02.3bko]| A] PR[X]40°] =7}=l Aol IEEE802.3avy} th=2m, UMXA] class=2

FLsiet.

Type Notation Distance (min.) Split ratio (min.)
Lower PRIXI10 10km 16
10km 32
Medium PR[X]20
20km 16
High PR[X]30 20km 32
Extended PRIX]40 20km 64

[E 4-1] IEEE 802.3bk Power Budget Classes

PMD AZo)|A9] power budget W32 ©|dlistH, IEEE802.3av ¥ IEEE802.3bk
4 W power budget T 49 ojujE 43 4 k. oS So] 10G-EPON
power budgeto] PRX10 °©|®H, OLT PMDE(Y & 10/1GBASE-PRX-D13 ONU
PMD E}Q] 3 10/1GBASE-PRX-U1E "% AlZIth= o7t Hoth o2 o2 power
budgete] PR400]H, OLT PMDENY] % 10GBASE-PR-D4¥} ONU PMD E %
10GBASE-PR-UAS. % Al7Ick= oJuj7} =i},

ol 2718 $54 54

A =5
gemosn Y BEL duAxy|47ET A4 duw YEEo
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SHIEE ZAHEA

Description 10GBASE -PR-Ul 10GBASE -PR-U3 Unit
Signaling speed (range) 10.3125 + 100 ppm | 10.3125 * 100 ppm GBd
Wavelength (range) 1260 to 1280 1260 to 1280 nm
Side Mode Suppression Ratio (min)® 30 30 dB
Average launch power (max) 4 9 dBm
Average launch power (min)® -1 4 dBm
Average launch power of OFF
transmitter (max) -45 -45 dBm
Extinction ratio (min) 6 6 dB
RIN;50MA(max) -128 -128 dB/Hz
Launch OMA (min)® -0.22 (0.95) 4.78 (3.01) dBm(mW)
Transmitter eye mask {
) 0.25, 0.40, 0.45, {0.25, 0.40, 0.45,
definition X1, X2, X3, Y1, Y2, 0.25, 028, 040 | 0.25,0.28, 0.40} Ul
Ton(max) 512 512 ns
Tor(max) 512 512 ns
Optical return loss tolerance (max) 15 15 dB
Transmitter reflectance (max) -10 -10 dB
Transmitter and dispersion penalty (max)? 3.0 3.0 dB
Decision timing offset  for
transmitter and dispersion penalty +0.0625 £0.0625 Ul
[E 4-2] PR10, PR20, PR30 ™& £ (IEEE 802.3av Table 75-8)
10GBASE - PR - U1,
Description 10/1GBASE- PRX - U1, | | HOCBASE TR U3, Unit
10/1GBASE - PRX - U2

Signaling speed (range) 10.3125 = 100 ppm 10.3125 = 100 ppm GBd
Wavelength (range) 1575 to 1580 1575 to 1580 nm
Bit error ratio (max)® 10-3 10-3 —
Average receive power (max) 0 -10 dBm
Damage threshold (max)® 1 -9 dBm
Receiver sensitivity (max) -20.50 -28.50 dBm
Receiver sensitivity OMA (max) -18.59 (13.84) -26.59 (2.19) dBm (uW)
Signal detect threshold (min) -44 -44 dBm
Receiver reflectance (max) -12 -12 dB
Stressed receive sensitivity(max)® -19 -27 dBm
(Srté:)s(;ed receive sensitivity OMA -17.09 (19.55) -25.09 (3.10) dBm (W)
Vertical eye - closure penalty® 1.5 1.5 dB
Stressed eye jitter (min) 0.3 0.3 UI pk to pk
Jitter corner frequency 4 4 MHz
for a sinusoidal jitter
Sinusoidal jitter limits for stressed
receiver conformance test (min, max) (0.05, 0.15) (0.05, 0.15) Ul

[E 4-3] PR10, PR20,

PR30 #=%l £4 (IEEE 802.3av Table 75-11)
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Description IOGBA%E1 -PR- IOGBA%E3 -PR- IOGBA%E;,i -PR- Unit
Signaling speed (range) 10.3125 + 100 ppm GBd
Wavelength (range) 1260 to 1280 nm
Side Mode Suppression Ratio
(min)* 30 dB
Average launch power (max) 4 9 dBm
Average launch power (min)® -1 4 dBm
Average launch power of OFF
transmitter (max, -45 dBm
Extinction ratio (min) 6 dB
RIN1sOMA(max) -128 dB/Hz
. \b dBm
Launch OMA (min) -0.22 (0.95) 4.78 (3.01) 6.78 (4.77) (W)
Transmitter eye mask
definition {X1, X2, X3, {0.25, 0.46,0.45,0.25,0.28,0.46} Ul
Y1, Y2, Y3}°
Ton(max) 512 ns
Tor(max) 512 ns
Optical return loss tolerance
(max) 15 dB
Transmitter reflectance (max) -10 dB
Transmitter and dispersion
penalty (max) 50 50 2 dB
Decision timing offset  for
transmitter and dispersion +0.0625 Ul
penalty
B 4-4] 10G-EPON PR40 Z& EXM (IEEE 802.3bk Table 60-8d)
10GBASE - PR - Ul
s 2 10GBASE - PR - U3, 10GBASE - PR - U4, .
Description 10/1GBASE - PRX - U1, Unit
10/1GBASE - PRX - U2 10/1GBASE - PRX - U3 10/1GBASE - PRX - U4
Signaling speed
(range) 10.3125 + 100 ppm GBd
Wavelength
(range) 1575 to 1580 nm
Bit error ratio
(max)?® 10-3 -
Average receive
power (max) 0 - 10 -9 dBm
Damage threshold
(max) 1 - 9 - 8 ClBI’l’l
Receiver
sensitivity (max) - 2056 - 2856 - 295 dBm
[Z 4-5] 10G-EPON PR40 £l EM (IEEE 802.3bk Table 60-8e)
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7. NG-EPON(IEEE802.3ca)

7} le

7 g2z vlEL [EEE802.3cat Th23}t Zro] 25G-EPONI} 50G-EPONO] tjjst
PHYFZ0R TBHT, & 5749 Asse xzunele shalck

PHY+4 AssE Zany
25G-EPON | 25/10 G (3} 25G, Ak} 10G), 25/25 G (3} 25G, AFaF 25G)
50/10 G (3} 50G, AFaF 10G),  50/25 G (3}3F 50G, AkaF 25G)

SUG-EFON 50/50 G (3FF 50G, AFF 50G)

AE A= 20 km oldo|H, 1:3287] oS ARt AMEEHE BACIES
single-mode®] single strando]t}. single strand: Tx/RxO] stue] 3g#Ao|&4t

Atgste AL Qu|sitt.
Y. 874K}

IEEE802.3cat= 2015 1290 ZZAEZ}F A2 o]% 2018¢ 8o ZHHbzRQ

1= T =

RPAEC] MAH A o7 AE B ATNFGEY WA e Fed

WA # % IEEE802.3ca Z2AEQ EXE T} Pt}

- FAlolE AolA dditk(point to multipoint) HAA XY

- Single SMEF(single mode fiber) strand oA 31%F/43F A /A £
A o] 7kt EEAS 44 A

- 5% 25Gb/s, A% 25Gb/s o]}

- oI%F 50Gb/s, A% 50Gb/s ©|3d}

- &}8F 100Gb/s, A3 100Gb/s ©]3}

- MAC/PLS #AZ0]A 10-120]49] BER %] ¢

- 10G-EPON¥} ZZ& 7}

- 10G-EPON #&% 5Ug 4 &42 9t power budget 7




SUILESHEH|O| OFEZOI AHIA J[EF JHA

2018d0| W% IEEES02.3ca ZR2AE EX = t}S3} g}

- FACIE /‘J oA doitk(point to multipoint) HAA AL

- Single SMEF(single mode fiber) strand oA oI&F/A%F WA /v Sk
A|go] 7hset ERAIS 4 A

- 3}3F 25Gb/s, AFaF 25Gb/s 0|5}

- o}%F 50Gb/s, A% 50Gb/s ©o]s}t

- 313F 100Gb/s, A3 100Gb/s ©]3} (AHA])

- MAC/PLS Al&°l4 10-120]49] BER A ¥

- 71& PON#} & 715 (H7F)

- PR203} PR30} 5UsH A &42 93 power budget 74 (H7)

- 10G-EPON, XG-PON1, XGS-PON I} &-3&0] 7ls3t u) TS}

- 25G-EPON3} G-PON°| &Y oA & (oFF 1480nm-1500nm, *JEF
1290nm - 1330nm) (57}

t}. Single strand 3541

IEEE802.3cat= single strand FA|o]E& ©]&3F A ARESITE o= Tx/RxO|
27t A2 02 PAolE AL UurHel A FEg Fu2 FAES Wol
FEF W AEEH= B4lo] ot single mode fiber(SMF)2} multi-mode fiber(MMF)Z
Ut SMFE ¥o] S8 HA] ¢8al 3o oA AZsHA FHr}. ¥hH MMF&= 4]
Foiet SYE AHAAE Bl =HEHUEA ALHo SMF= FUCoE 4ol £2
gAolAE ARESHAIRE, MMF= 99| gHtE= 43S ol8strlol LEDE FHe=®
ARgRITE ol AR QS| SMFe AAE Adel AP, MMFe AHlE
gAY Mol Attt

Transceiver #1 (1310nm Tx/1550nm Rx) Transceiver #2 (1550nm Tx/1310nm Rx}
b o | | F Lo ;
Tx [ Diplexer Diplexar [Ty
pata—T {11 7 ——f ) Fber ) : N J +:—
1 1310nm ! : 155Dnm
! Laser ] ! Laser
1 1
(] 1

)
!
1
Optical Receiver L | _

e e 1 I e I

[13! 4-3] single strandZ 0|28 Tx/Rx
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Az o8 e $A4A% 49 Q%%H ARERTE o]FA AgH 44l AR
Al & FolA diplexers &3 -Erﬂl % A2 E. o] A2 AMESHE HEY A
23} LA 22 = A9l T =29 o 2]
g2 Y FAllEte s F4l0] 71%3}4% FHol EA. 971M AR EHE
diplexer= WDM couplerglile &d|H, SMFAC 2 HAEE = HlolHE TAA
Halsle Qe 2alse)

gt A A4 (Power budget)

IEEE802.3ca HE=o|A AHEA F7HE power budget 7|3+ Qoltt. A FHF
1E A7 EYE7] 7] WEo] power budget A FFUY PMD EFY
Z570] dish F&s] & & YA, FA 71E3 2 FARIA 10G-EPON9] PR203}

PR30S 5USHA Aotz 202 {52 4 Qirh webd H4e ot 22 power
budgeto] &A% Aoz FZHr} ol power budget ZAL a0 g ZASH
Ao R WtEA] #E A7 & gl 9 8 574 Eojof gt

PHY 2 AsLEE T2uld

25/10 Gb/s (3F8F 25Gb/s, AFdF 10Gb/s) — PQR20
25/25 Gb/s (5F3F 25Gb/s, A3 25Gb/s) — PQ20

25G-EPON

50/10 Gb/s (3F8F 50Gb/s, AFdF 10Gb/s) — PQR30
50G-EPON 50/25 Gb/s (3F8F 50Gb/s, A}dF 25Gb/s) — PQ30
50/50 Gb/s (3F8F 50Gb/s, AFdF 50Gb/s) — PQ40

A2d SLFA LAY G437 A

1. &4 7j8

HEEAT HAEohs SR 9 HEAYYH 14 T_%” A SFEAA] 7s7E
A8 (FEAA 9] WEAT F&5w)el 829t HHE HE 4, HE 59 Y2 IH
TIA (Telecommunications Industry = Association) —_—é‘:ﬂ]‘ St BASe ¢S

ZIe71€ 7hd Ea Al E-8stalAt golnt.




2. TIA-1096-A

Aap7] A gHolxe] fizt Ve 8RS Hosta 9low, A% E91
ERloll digt Al =212 g W3t 447 HE wEel A= 5% =2 A%
24 t4e Zdsta At

Asl7] Q2 QAEsol Al JEAOR key§F unkeyBOE LHrolA L key 8-S
CEI = wEol unkey§ AdE] Sobd gs wE
A ojujaeh

2

lo
it
N
mlm

7t BEo] ZgE E31 9 & FAEI

1) Miniature 6-Position Plug

[32l4-4] Miniature 6-Position Plug

2) Miniature 6-Position Jack

[O2 4-5] Miniature 6-Position Jack
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[12! 4-6] Miniature 8-Position Plug, Unkeyed

4) Miniature 8-Position Series Jack

[d2! 4-7] Miniature 8—Position Series Jack

5) 50-Position Miniature Ribbon Plug & Jack

[12! 4-8] 50-Position Miniature Ribbon Plug & Jack
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[

[18! 4-9] Miniature 8-Position Plug, Keyed

7) Miniature 8-Position Keyed Jack

[18! 4-10] Miniature 8-Position Plug, Keyed

U BEo 234 HE 44

1) Hard Gold Contacts: F&H FE5A4do] 221 4% digt €4 71 (F9
=9 "5, 29 4 5)
2) Contacts Using Alternative Materials: & ©°]2|9] F&HEZE Argot=

7Aoo AAok 3t QA= 3t AAFEES A ojsirt.
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3. TIA-968-BS} TIA-604-3-B

7}. TIA-968-B
D 33 A0l dddol Agde YA WA el Fa
Aostar gom AUHeF #HHAH P8 4.6 Connectors & Wiring

Configurations©]] % 2]s}1l alu}.
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- USOC: RJ14C Surface or flush mounted jack
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"RRC(Radio Resource Control): ©&a} FAHET Alojof A Ao} AT WAz AAx #e

“"NAS(Non-Access Stratum): UE Q1% 5 3]

=5.1.3.1 Ciphering requirements«

Ciphering may be provided to RRC-signalling to prevent U - L
handover message mapping, or cell level identity chaining] RRC signalling confidentiality 1s an operator option.«

All S1 and X2 messages carried between RN and DeNB shall be confidentiality-protected.:
NOTE 0: Eneryption is subject to national regulation -

Synchronization of the ihput parameters for ciphering shall be ensured for the protocols involved in the ciphering -

The NAS signalling may be confidentiality protected.l.\?AS signalling confidentiality 1s an operator option.:
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