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1. fiber pair@ETEHEZF HT-L>

Bit Rate Carrier Spacing Spectral Efficiency (b/s/
(Gbps) (GHz) Hz)

10 50 0.2

10 33 0.3

40 50 0.8

40 33 1.2

100 100 1

100 80 1.25

100 50 2

100 40 2.5

2. 40G/100G Client Interface D E&EE
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* Optical Transport Network (OTN)

— 100G STM1024[XITU-T G.707 TIFEEL SN TLVELVAY, 100G
OTU4IZLITU-T G.709TIREILESN TS

 Digital Coherent Technology

— Digital Signal Processor (DSP)DALIE(Z &Y, HEH{ENIEH FE T
58 7

« Soft Decision Forward Error Correction (SD-FEC)
— BRAGFECHIEET, FECA—/\—Avr$20-25%EKEL
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« Modulation$ it
— OOKA KM 5. X Polarization / Y PolarizationTZ EL TABEFZEIH
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25GHz. 16QAM®M 161 TiE-71=5 ., 32fEDspectrum efficiency
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___Function __ OTN ______ sDH

DWDM Part of the basic frame work Not part of SDH

FEC Supported Not supported

Standardized Linear, Ring Linear, Ring

Protection Mesh is working in progress

Client rates 1Gbps — 100Gbps 2Mbps (1.5M SONET) to 40Gbps
(> 100Gbps will be (no plan to standardization for
standardized in the future) > 40Gbps)

Synchronization of Free Running Typically part of synchronization

transport nodes hierarchy

TCM (Tandem 6 Layers — Cleanly defined 1 Layer

Connection

Monitoring)

Client signal Bit and timing Bit and Timing

transparency

Recommendation ITU-T G.709 etc.. ITU-T G.707 etc..
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OTUk and ODUk Overhead (k = 0,1,2,2¢,3,4) >

1] 2| 3 4] 5 6 7 8| of 10| 11| 12| 13| 14| 15| 15
1
2 I I I
3 I I I
4 I I I
ACT Activation / Deactivation Control channel
APS Automatic Protection Switching coordination channel
EXP Experimental
FAS Frame Alignment Signal
FTFL Fault Type and Fault Location reporting channel
GCC General Communication channel
DM Delay Measurement
MFAS Multi-Frame Alignment Signal
PCC Protection Communication Control channel
PM Path Monitoring
PSI Payload Structure Identifier
PT Payload Type
RES Reserved for Future International Standardization
SM Section Monitoring
TCM Tandem Connection Monitoring
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100G Technologies for Ultra & Long
Submarine Cable System
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Submarine Cable System
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— OSNR (Optical Signal to Noise Ratio)
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BMEDEBES—TILTOMhHnTLVS, NZ-DSF(Non-Zero Dispersion Shifted Fibre)
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ERAESE. TDLIEREDWDMA+FMHETET . QEZHEGWLIELH D,
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Ref : EC04_Poster 77 SubOptics2013
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Specifications | _ Ethemet | ___OTN | SDH___

Standards

) |IEEE802.3ae G.709 G.707
10G Compliance
10G Ethernet
Interface Protocol WAN/LAN Phy OTU2/0TU2e STM-64
Standards IEEE802.3ba G.709 G.707
Compliance
40G
Interface Protocol 40Gigabit Ethernet OTU3/0OTU3e2 *STM-256
SIANdancs IEEE802.3ba G.709 N/A
Compliance
100G 100Giqabit
Interface Protocol 'gabl OTuU4 N/A

Ethernet

*Not offered at the moment



PACNET

OTN Interface Service Offering >

* OTNTIE, F¥)T7 XXX T DESGFAD A, TCM (Tandem Connection
Monitoring)&WL\S 74— ILE M &H - T, A6 T LIEHi E TX IS AT EE

ITU-T Rec. G.798 defines three modes for TCM:

X 3k e Operational mode
* In Operational mode, the TCM information is extracted from the TCM field and used to
trigger actions such as alarm generation, switching action, etc.
e Transparent mode
* InTransparent mode, the TCM information is passed through without change (i.e.,
transparently) and no processing is performed.
e Monitoring mode
¢ In Monitoring mode, TCM information is processed to recover defects and status
information, but is still passed through unchanged to succeeding nodes.

* OTNODAYF—Ta— )L IE AE B ERFA OHIEHT —2T71—ILEELT
EHONTNST—ADH D,

45 1. OTN Interface TOEIRFIZELDIFEE(UNI), EAL
BRNTTEIDH,

;I;CM(:!:F%‘/X&')’I/‘/HHGD'E\ TNZEEDIIITELTLHD
\O
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* * Optical Internetworking Forum(OIF), Guidelines for Application of OTN TCM
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« FATRAFENLY —EBEA. EBEHE400G or 1T)DLineXE—F
MEH
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« Uncompensated Fibre - CoherentfLEB(Z@#EL =774 /\—4514%
» Large Care Fiber

- DROMENER L - RIER T
« Coherent# i
 FEC
« Raman?

— DPSK -> QPSK -> 8QAM -> 16QAM -> 32QAM -> 64....
s QEEREICL T KEMEMR L
* 100GHz ---> 25GHz / 100G?7??

— SuperChannel
o KYUBNBERIZARINS LZFHER
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