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1. HeHE

AR CE T, KBIES—T NV AT ATRMT VX NNAT 7 —F(SDHK O h T AR — R Ry
FU—Z(OTINME S &Y R— 25, Ak HEPfk ROVHEIRES 27 A DOKE LOBEHEIZOWTH
M5, #io, AEIHCEIL, 7 7 A NBES— TV AT ACEET DR EOFHEICE S E Y T,

AHB SCETIE, 7 7 A NBIES — TV AT AORFEMICET 5 — kIR EZ IOV THHA L
THY ., [ITU-T G.971], [ITU-T G.972], [ITU-T G.973], [ITU-T G.973.1], [ITU-T G.974], [ITU-T G.975]., [ITU-T
G.975.1]. [ITU-T G.976]. [ITU-T G.977]. [ITU-T G.978]72 L. W< O DEEICEE T 2 &k 2 # A L. 4k
KTHZEEZEHE LTS,

Flo, APXLHEICLY, 7748, avR =R M, KOV AT AL V72— AT L HERFHEO
ikE LD K<EMTE L L1 DEB2OND, RBICEIL. X7 7 A4 T =T N AT MEGTIZE
D EABHRE AT 2 b D TIER,

2. 3R
[JT-G650.1]

[ITU-T G.650.2]

[IT-G652]
[ITU-T G.653]

[JT-G654]

[ITU-T G.655]

[ITU-T G.656]

[ITU-T G.661]

[ITU-T G.663]

[ITU-T G.671]

[ITU-T G.691]

[ITU-T G.692]

[JT-G693]

[IT-G694.1]

[JT-G694.2]

[ITU-T G.826]

[ITU-T G.828]

TTC #E#E JT-G650.1 (2022), ¥ > 7 VE— RIET 7 A N — T IV ORIERRE D EFE K
ORBR 714

Recommendation ITU-T G.650.2 (2015), Definitions and test methods for statistical and non-linear
related attributes of single-mode fibre and cable.

TTC #E#E JT-G652 (2018), v 7 IVE— RIT 7 A4 NN — TV OeEHeE
Recommendation ITU-T G.653 (2010), Characteristics of a dispersion-shifted single-mode optical
fibre and cable.

TTC #E#E JT-G654 2021). v b AT 7 "y v I NE— RIHT 7 A RO —T LDk
itk

Recommendation ITU-T G.655 (2009), Characteristics of a non-zero dispersion-shifted
single-mode optical fibre and cable.

Recommendation ITU-T G.656 (2010), Characteristics of a fibre and cable with non-zero
dispersion for wideband optical transport.

Recommendation ITU-T G.661 (2007), Definitions and test methods for the relevant generic
parameters of optical amplifier devices and subsystems.

Recommendation ITU-T G.663 (2011), Application-related aspects of optical amplifier devices and
subsystems.

Recommendation ITU-T G.671 (2012), Transmission characteristics of optical components and
subsystems.

Recommendation ITU-T G.691 (2006), Optical interfaces for single channel STM-64 and other
SDH systems with optical amplifiers.

Recommendation ITU-T G.692 (1998), Optical interfaces for multichannel systems with optical
amplifiers.

TTC #E#E JT-G693 (2008). AN AT LADT=bDIeA L Z T = — A

TTC H# JT-G694.1 (2012), WDMHBED A7 kv« 7'V » K : DWDME 7V » K
TTC #E% JT-G694.2 (2005). WDMABRD A7 kb« U » K : CWDM R 7 U v K
Recommendation ITU-T G.826 (2002), End-to-end error performance parameters and objectives
for international, constant bit-rate digital paths and connections.

Recommendation ITU-T G.828 (2000), Error performance parameters and objectives for

international, constant bit-rate synchronous digital paths.
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[ITU-T G.911]

[JT-G957]

[JT-G959.1]

[ITU-T G.971]

[ITU-T G.972]

[ITU-T G.973]

[ITU-T G.973.1]

[ITU-T G.974]

[ITU-T G.975]
[ITU-T G.975.1]

[ITU-T G.976]

[ITU-T G.977]

[ITU-T G.978]
[ITU-T G.8201]

[TR-GSup.39]

Recommendation ITU-T G.911 (1997), Parameters and calculation methodologies for reliability
and availability of fibre optic systems.

TTC #E#E JT-G957 (2001). SDHZLEEZRNA v ¥ 7 = — A%t

TTC ¥ JT-G959.1 (2019), HABZEHEOYEA X 7 = — R

Recommendation ITU-T G.971 (2016), General features of optical fibre submarine cable systems.
Recommendation ITU-T G.972 (2016), Definition of terms relevant to optical fibre submarine
cable systems.

Recommendation ITU-T G.973 (2016), Characteristics of repeaterless optical fibre submarine
cable systems.

Recommendation ITU-T G.973.1 (2009), Longitudinally compatible DWDM applications for
repeaterless optical fibre submarine cable systems.

Recommendation ITU-T G.974 (2007), Characteristics of regenerative optical fibre submarine
cable systems.

Recommendation ITU-T G.975 (2000), Forward error correction for submarine systems.
Recommendation ITU-T G.975.1 (2004), Forward error correction for high bit-rate DWDM
submarine systems.

Recommendation ITU-T G.976 (2014), Test methods applicable to optical fibre submarine cable
systems.

Recommendation ITU-T G.977 (2015), Characteristics of optically amplified optical fibre
submarine cable systems.

Recommendation ITU-T G.978 (2010), Characteristics of optical fibre submarine cables.
Recommendation ITU-T G.8201 (2011), Error performance parameters and objectives for
multi-operator international paths within optical transport networks.

TTC il LA — k TR-GSup.39 (2017), HAnihs AT LDBAKE & HiFHI#%E

[IEC/TR 61282-3] IEC/TR 61282-3 (2006), Fibre optic communication system design guides — Part 3: Calculation of

[IEC 61709]

3. &

link polarization mode dispersion.
IEC 61709 (2017), Electric components - Reliability - Reference conditions for failure rates and

stress models for conversion.

ERXpERITESF SIS TWD,

4. BEFE - RFEE
AMHBNSCE TIE, ROBSEE M CHT R 2T 5,

3R
ASE
BER
BoL
BPSK
BU

CF

CSF
CWDM

Regeneration of power, shape and timing #RIEF4, WL, %1 I 7 A
Amplified Spontaneous Emission [ #X A IR

Bit Error Ratio £ v hi Y =K

Beginning of Life S —7 /LT A7 ADOHHIFH

Binary Phase Shift Keying 2> 7 h%—A1 7

Branching Unit  43lif—= = k

Compression Factor [ EAEHRE

Cut-off Shifted single mode Fibre # v A7V 7 b V7 VE—RT7 7 AN
Coarse Wavelength Division Multiplexing X% i &7y & % &
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DCF
DGD
DPSK
DSF
DWDM
EDF
EDFA
EoL
ER
FEC
FIT
FWM
GF
LOC
IrDI
MDC
MLM
MPI-R
MPI-S
MTBF
MTC
MTTR
NDSF
NF
NG
NOTS
NRZ
NSIP
NSOP
NTTS
NZDSF
OFA
OOK
OSNR
OSR
OTDR
OTN
PBT
PDG
PDL
PFE
PHB
PMD

Dispersion Compensation single-mode Fibre yHfiifE s > 7 VE— K7 7 A4
Differential Group Delay ~AEIELE 2

Differential Phase Shift Keying ZBIiFHT 7 hF—o 7

Dispersion Shifted single mode Fibre 3> 7 h> > 7 VE— R 7 7 A N
Dense Wavelength Division Multiplexing /&% i K43 5% &

Erbium-Doped Fibre T=/LE T A R—27F7 7 A

Erbium-Doped Fibre Amplifier

End of Life &M

Extinction Ratio ¥tk

Forward Error Correction HiJ5#2 Y 31 1E

Failure In Time  #fE=R 2 & 3 f5H%

Four-Wave Mixing PUYGIZIRES

Gain Flatness  FI|f5 -3 £

Line Optical Channel 71 »Y:F ¥ /L

Inter Domain Interface R A A VfilAf F 7 =2 —2R

Maximum Design Capacity fx RKexit A&

Multi-Longitudinal Mode ~/VF#EtE— N

Multi-Path Interface at the Receiver L3 —/XTOI)LF/IRAA U H T = —2R
Multi-Path Interface at the Source FFTLTHOVNVTFINRAL L F T 2 —R
Mean Time Between Failures %) [ #]&

Marinized Terrestrial Cable [# b4 — 7 /L %~ — 2|2 U 72 MO IRIZBER FTRE 72 - — 7 v
Mean Time To Repair F¥J{E1E BFH

Non-Dispersion Shifted single mode Fibre 7 ¥ 7 E— RT7 7 A4 N
Noise Figure M5 52K

Nominal Gain  ZAFFFI45

Nominal Operating Tensile Strength  AFRENVETR /) TR

Non-Return to Zero  FEE v 8455 H =

Nominal Signal Input Power AFRME B A J158

Nominal Signal Output Power AFME 5 Hi )i B

Nominal Transient Tensile Strength  ZAFRIENE S | HR5HE

Non-Zero Dispersion Shifted single mode Fibre FEEaH5#> 7 M v 7 E— K7 7 A4
Optical Fibre Amplifier Y7 7 A /\EHIEZR

On - OffKeying A > - 47X —A 7

Optical Signal-to-Noise Ratio Y15 5 k4 bt

Optical Submarine Repeater  JEJf#/E a5

Optical Time Domain Reflectometry Y IRF ] SISk SO 22 5

Optical Transport Network . b7 VAR —bF Ry hT—7

Power Budget Table /XU —/NTx v T —7 )b

Polarization Dependent Gain  {R ¥ (< A7F/4#5

Polarization Dependent Loss @ {5 778 5%

Power Feeding Equipment  ## 85 25 1

Polarization Hole Burning {@j A — /L N—=27

Polarization Mode Dispersion il & — K43k
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QPSK Quadrature Phase Shift Keying 4 fEfif> 7 h¥—A1 7

R Single channel optical interface point at the Receiver L I — /"D U T IVF ¥ RIWA X
Tz —ARA b

RZ Return to Zero ¥ v IR 55

S Single channel optical interface at the Source EFTLDH—F ¥ FILHA V¥ T = — R

SDH Synchronous Digital Hierarchy [FIll7 % g 75—

SEOI Submarine Electro-Optic Interface {EEEX A 4 7 = — A

SHB Spectral Hole Burning A7 LA ——=1 7

SLD Straight Line Diagram A hL— K T A 2 HA T 75

SLM Single-Longitudinal Mode H.—#{tt—

SoP State of Polarization {mi K AE

SPM Self-Phase Modulation ~ H C A7 HHZS 3

SRS Stimulated Raman Scattering #53& 7 ~ L #(EL

SSG Small Signal Gain /M2 SF45

SWS Single Wavelength System H.—J £ X7 A

TS Terminal Station 4% — 3 J/VJF

TTE Terminal Transmission Equipment  f&Uii{m 525 &

uc Ultimate Capacity KA &

WDM Wavelength Division Multiplexing &/ #I2% &

XPM Cross-Phase Modulation  #H A7 FHZSFH

5. SRATLERDINFA—4
51 HEHDNRTA—4

INHO/RT A—HX, [JT-G957]. [ITU-T G.691], [ITU-T G.692]}% ONJT-GI59.1JIZ-RSHN TV D L D 1T,
REEMEE S EHER S UL MPL-S ICE#K STV D,
511 P RTLEERREEEH

10 Gbit/s £ TOH—F ¥ kL SDH ¥ 27 LAOEFEEE&MHIL, [ITU-T G.691]1% JT-G957]IZ T #

I TWB, 50 Gbitls £ TOH—F ¥ XV KO~ /VFF v /L DI OBIER E&FAIL, [JT-G959. 112 E
INTNWD, ZOMOHIETIE, ABTEICER SN TS X O1Z, B bR KON O R4
WEERATLZENH D,

512 ARY b

10 Gbit/s £ TOH—F ¥ K/ SDH A v & 7 = —AD AT FVEHEIZ[IT-G957] % OITU-T G.691]1730#
ENTW5, IVEVWE Y FL— RO EWEHOEE, R EoEIZ EWDM)BREE Tid, BIof:
RSB D 2 LB B,

513 SLMEDJZRKAANRY kILIE
ZONRT A —=HF, [ITU-T G.691] TH—F ¥ /L SDH v A7 LI L TER I TV D,

514 MLMRO\RKRARY kLG
ZDRTG A—=H1E, [ITU-T G.691] THi—F ¥ /L SDH ¥ A7 MK L TEFZES ATV D,
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515 Fv¥—7

Z DT A—=FFNTU-TGONNICEERESIN TS, LVEWEY FL— XXV EWEBEO T X7 AT
X, OB THEIET 2 AMREMEDY & 0 | IR S AR BN E O BIMAEAR D LB 22 D AfREME B D, Z LIS
E. ZONRTA—FORELFHKIC, SORIBHAVPMLETH D,

51.6 H4 FE— FiMH=
H—H{tE— FREOY A FE— FMflkid, [JT-G957]. [ITU-T G.6911% OJT-G9S91IZEHE SN TV D
TN I TR K 50 Gbit/s £ T SDH KT OTN ItDI & A7 AZHk L TREN TV D

517 BRKARY MWRT—FE
BRARY ST = EII[ITU-T G.OOLICEHZE SN TN D

51.8 RAKFEHFvRILENRE
VT NFTF ¥ FARE T ORKTHT v FVHIBEE X, [JT-GIS9.1JITHER NERIN TN 5,

519 ®w|/NFEHF v RILHIEE
< VTFF v XAVIE B TIEIT-GI5IICHRER NEZ SN TS

5.1.10 dulELRE
WDM 15 5 O H LA I IT-G694. 1SR SN T\ D, 2 2 T/ 12.5 GHz [BIFg CRIEE N 5- 2 bh b,

5111 F¥ LR

F v FARIIE, SBERESE L EDWDM)DOBRAIEIT-Ge%4.1ICER SN TE Y | REEKESE%
BH(CWDM)DHEITE[IT-G694.2JIZEFHE SN TV D, WDM ¥ AT ADSELRRFIE, [ITU-T G67TINFRH S
naTnd

51.12 EXPLEARHIFEE

NRZ 5L TF v 2 Ol K OB AR ZE II[ITU-T G.692] % O IT-G959.1IZEFT SN TV 5D, FEXFR
TANE Y T E MR DMOFRE TR, BIOBRBULEIZRDHBERHY . ZHICONTUIE SR 5K
FNKETH D,

51.13 mw/IVELL
NRZ 551t WDM VAT ADF v 2V Y72 ) Ofi & LT, F/MERIZIT-GI59. 1 I ER SN TN D,
RZFHFELEBEOHBE LR TH D, EOMDFFELIZONTIE, EHRIMFABMLETH D,

5114 FAIRE—2DTRY

H—F % F)VSDH VAT LDT A /8% — < A7 %, [JT-G957]. [ITU-T G.691], [JT-G693]1} (X% Dfhod
BEICEBENTWS, NRZ Ta— FMeE&NI7 DI v~V FF ¥ FAROE—~F ¥ A 2T 2 —ADT
ANRE == A7, JT-GIS9.IZEFZINTND

5115 fmiK

ZONRFA=HBFHEFORENMTH D, T DT A—F13 PMD FFEEIZEET LR H0 | R
L EEDOLEICHEL 2D,
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51.16 REORESHESTL
Z OMEIE, AR ICHER SN FTE O BRI 241 2 B D e ) A KR D JE(E B o e
Th D, HAEERHEE L OFE L OHEE X[ TR-GSup. 39T ER SN TN D

52 BET—ITILDINSA—4

WIS — 7 d, =7 VOG22 U T, KE, BETmOKOER, (LFERRRE, ROKEGERRD
WBIHT BT 7 A NORBEMRT 5 £ 5 ICEF STV D

Ero, TOF—T R, N FRIC K B0, a\gﬁxgm@%m\774ﬂmi EAMETR L7
WE D IZEREIENTWD
ﬁ774ﬂﬁﬁﬁ~7wwﬁﬁﬁ%&0£%%@@\mUTGWﬂﬁﬁﬁéﬂf“é

521 BEY—JILDH3E

5.2.1.1 RIZk D748
IKFST 7 A R =TI, RO DONH 5,
RIS 7 — 7 L,

PRI o — L
RIS e B — T,

RIS 77— 7 WX, R CORAZEL LT, HOWw A KFARICHEATE 5,

SRR S — 7 VI, TR & VRO )7 TOMIZE LT\ D, — A e BRI, FE B —
TN _— A LTI O ISR TR 2 7 — 7 LV MTOME R S b, 8%, T CTOMWIEsr—7 i
RElcEBRE N5 2 & T, BEORBESMTH, KW, BRI, ISR EME A EAR Y 2 b
7, RELOBBEHRTELZLRENTND

5212 T—JNLREIZEILHE
W7 7 A NSRS —7 ML, WHEAEY, ROMAGOBEFEIRTT 203, RISOMMTE B 2 2 7
EL IR SNSRI DRBEER ORISR T Dt 2 R~ 02 R H D, [ITU-T GI78] Tk, I FX
Eh A TOREr —TANERSNTND

BAEH 7 —7 1,

ZHEERS—T,

0y T —w—lr—7

5213 T—JNLEBEIZEDI7AI\REHZDNEE
=T NVAEEDREIX, 7 7 A NOHRE L GO T, ST NV ORROEBYER ZIRET D, 51X
Bk, IR, BRI — 7 W02 BRI AR OB, R ORE S NI T— 7 W nh D 1A 728
i XITFEREHOEZBE L T, VAT LAFREHFMERIET 2 LI T 2L ERH D,
W7 7 A NOEEITIE, —RANCR D 2 FHHO 7 — 7 USRS S h 5,
77 AROMOPRERGr =T NOMREELL DX I, =T VNTT 74 W < e
FESN D524 Mol —7 s,
77 ANRNOMONR T =T AOMOPE Y IR FTEDT —T VDML RDETT 7 A4 OO
RNET, =T NVNTTZ 7 A N\BREHBICBE)TE 5 V— A7 —7 Vi,
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522 BET—TIIZEITET7AIN\DIGENTA—4

— AT, =T IUERTD 7 7 A NOREREIL, [JT-G652], [ITU-T G.653]. [JT-G654], [ITU-T G.655]
LOUTU-T G.656[ICHEESNTNE D EFELL T A M), XIEFA%ETHD, 77 A4 OFEEIX, VAT A
RO R b EREE fEET D K5 ISERS D,

HARr =T NVKEND 7 7 A NOGRERMEIE, 77— 7 VEERETO 7 7 A SOBED b OB DS HE O iR
WERDZEDEELY, BT, =T, F—TATaAfr b, ROT 7 A ROFFTIE. 774 Dih
Fe~va 7y ML 2BABENNEETEDLZ ENEE L, ZUd, ¥ —7 AR OEEBERNCE—7 L
Beftih, A&k, KRR O)YD BN T 7 A NEITER A ZE L 2T ER B,

T AN, RS KOVPMD X, VAT ARGEFME L THESNEHBENTEZELTCWND L
NEE LW, FRlZ, F—7 VO FE, BHINDKETT =T ABHHE L% TH, FMNB» D OKFERA
L —TNVNTOKRBRAEDOH T ZHFATED L-YUVIIHIT L2 ENEE LWV, TRt 5%7 7
ANDEELEBRET DMLEND D,

KT 7 A NRNEBREST T D ERNTA—=FIFTROLEBY TH D,

T RTOMEREIZRIT 2 HEKIEH(dB/km);
FTARTOBMFREICEHT 2 ESEERE (ps/nm + km);
FH IR R b (nm);

BN B0 D4 H A @ — 7 (ps/nm? + km);
FERE ST n2 (m?/W);

SESHWTHEIFE Actr (Lm?);

FERRTAREL n2/Actt (W);
EREREE — R #(PMD) (ps/(km)¥2),

INHDONRIFA=ZIZFE LT, WK AT LAFRFIINL DDA TOHT 7 A NERKFIT 5, EOH

WITRD LI b DR & D,
[IT-G652)IZEFH SN TV D IEDE T 7 b v T E— K7 7 A /3(NDSF);
[ITU-T G.653JICEFKIN TN DD 7 b v 7 E— K7 7 A /3(DSF);
[IT-G654lICEHE SN TWD Iy bAT7 V7 hy v T ET— R7 7 A 7X(CSF);
[ITU-T G.655]% ONITU-T G.656[ICEHZSNTWAH Py 7 by v 7 rE— K7 742
(NZDSF);
SEMEY v I NVE— R 7 A /3(DCF);
AN AC—TT 7 A/,
FNWEREILR 7 7 A 73,

VAT AMEER(T —F DOy Me— e a—F o7 R EIEA R RS RE, Vv B
NG L TY AT AREER IR T HT2DIZ, ZNHD T 7 A NEA TOSESERMLEDLERHO NG
Do ZORH. VAT AIHNEHEENATND EF D,

5221 TJ7A/ME%
KT 7 A SOEKIE, dB/km(log H) T km ' (BIEAH) THR S D KRBT L TREESTHT B .

5222 T 74\

REFEEE Y v 7 @7 7 A SHREH(OFA) Cikat 7 2581, MBI RE BRI D LENR D D,
INODOHBEITNY v 7> TRES L BRI Z KIBIIK T &85 5, Bl R v X7 A(SWS) T,
EARIERIE IR, —MIC, FERRIARE (no/ Aerr) | RS ALARIE O 2 T % 3 U7 B LB 5 (550 H CAAH
EHTHD, ZOHBBMIT, WEISBDSEET D L. REEBECTO/ SV ADIENY 2% L. T O R,
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AT LOMRERET &%, WDM ¥ 25 A% DWDM ¥ A5 ATlL, W, BETL2REDEMEICLD
FMHEMHEETAN LB TH DL, ZOIEREMIIERES b 2o X2 2T,

5223 {RiEE— K2E(PMD)

T 7 AN T OSERRFRERRED D OBl FEART— ROBER WK SICBEET 5 R D
T FEFRICE VBT Z B725F, PMD 137V ADIER Y 2R L, KKXEICHRS WD 2 & REE
LW, ZOMEIFY 7 2ETREY, NIy h¥ A L A0y hOFFEDHRIZEE S NS, PMD
L ps/(km)? TR I D,

5224 RENE

KRB LT, MMEBOT R TORRMI BRI DEECTEIET 22 LiIc kb, HHEOKRIKFETH
Do THUTVOVADIENY L, REREELRD 5D, VAT AREE, FHCEEOE(WDM > A7
W Lo TE, 7V ADIEN Y RE DM R A FIRT D700, Fo7e Red FIETHIEI SN D,
—IC, ZOHIEIZY 7 BIRICH S THBB ED LS ICHIBE SN hE AT OE~ vy T EAVD,
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Chromatique dispersion [ps/nm]
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