World of 10 Gbps — The Lower Layers

STM-64 OTU2 10 Gigabit Ethernet 10 Gigabit Fibre Channel GFP-F in OTU2

STS-192 Frame Structure STM-64 Frame Structure OTU2 Frame Structure 802.3 MAC Frame Structure FC-2 Frame Structure GFP-F without Preamble in OTU2
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Aligning ﬁ ¥ Parallel STS-192c/VC-4-64c Parallel STS-192c/VC-4-64c| Bytes
<4— Mapping STM-64 Frame Data to PMA Frame Data from PMA 4
(16-bit wide) (16-bit wide)
Signal Processing Signal Processing Signal Processing Signal Processing Signal Processing :
2 BMP used with OTU1e/OTU2e
Payload izt Upper Layers (e.g., IP) | | FC-4M . 3 and OTU1f/OTU2f clients
Wavelengths Wavelengths (e.g., GFP) (91'%"6;;55';_9\;";“;'_';“' pper Layer Mapping 4
1 1310 nm 1 1310 nm FC-3
LLC .
2 1550 nm 2 1550 nm Common Services
Typical wavelength S ane FC-2 Signal Processing
Reach Applications 1550 nm range . Framing and S|gnal|ng
>R short reaf:h ! Intra-Office FC-1 Typical wavelength Client
IR Intermediate reach S Short-Haul RS (FC-FS) 1550 nm range (ie, 10GBASE-R,
LR Long reach L Long-Haul 9 TSR
VR Very-long reach XGMII XGMII 1‘OGFC ‘
Examples Translation/Mapping
Examples S-64.2b Short-Haul STM-64 1550 nm 10GEC Primitive
:E-; 1310 nm L-64.1 Long-Haul STM-64 1310 nm 64B/66B PCS 64B/66B PCS Sequence Qualification
= 1550 nm
OTU FEC WIS PMA XGMII
PMA PMD 64B/66B PCS
OTuU2 PMD PMA
10.70923 Gbps +20 ppm . .
STM-64 Optical Serial Interfaces Optical Serial Interfaces PMD OTU FEC
0C-192 - 10GBASE-SW 850 nm WAN 10GBASE-SR 850 nm LAN
9.95328 Gbps +20 ppm 9.95328 Gbps +20 ppm 10GBASE-LW 1310 nm WAN 10GBASE-LR 1310 nm LAN
10GBASE-EW 1550 nm WAN 10GBASE-ER 1550 nm LAN Optical Serial Interfaces
1200-MX-SN- 850 nm OTUle 11.04911 Gbps £100 ppm
BFREWOOEUAY  OSEECELG 200SMLLL 13100 OTUE 1127005 Gops £100 b
o ST m o ST m
BIAE Backward Incoming Alignment Error EOF End of Frame GCC General Communication MAC Media Access Control OX_ID Originator Exchange ID P PP G i S nFc)hronoqu)Ethernet) 10GEC 813;;—‘ : 12?%2 ggps :—:188 ppm
AC ro nymS BIP-8 Bit Interleaved Parity-8 EXI Extension Header Identifier Channel MFAS Multi-Frame Alignment Signal P Priority =46 Pp y 10.51875 Gbps +100 ppm : ps =1L5 ppm
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10GFC 10 Gigabit Fibre Channel CID Channel ID F_CTL Frame Control GMP Generic Mapping Procedure NJO Negative Justification PFCS Payoload Frame Check Sequence
AMP Asynchronous Mapping Procedure C-N Container-N FA Frame Alignment HEC Header Error Check Opportunity PFI Payload FCS Indicator R_CTL Routing Control SEQ_CNT Sequence Count
APS Automatic Protection Switching CRC Cyclic Redundancy Check FAS Frame Alignment Signal IAE Incoming Alignment Error 0oC Optical Carrier PLI Payload Length Indicator RS Reconciliation Sublayer SEQ_ID Sequence Identifier SONET Synchronous Optical Network STS-Nc STS-N Contiguously TU-N Tributary Unit-N VLAN Virtual LAN
AUG-N Administrative Unit Group-N CS_CTL Class Specific Control FC-FS Fibre Channel-Framing and Signaling JC Justification Control (0]p]V] Optical channel Data Unit PMA Physical Media Attachment RSOH Regenerator Section Overhead SFD Start Frame Delimiter SPE Synchronous Payload Envelope Concatenated Type Data Structure Type VT Virtual Tributary
AU-N Administrative Unit-N D_ID Destination Identifier FCS Frame Check Sequence JOH Justification Overhead OH Overhead PMD Physical Media Dependent RX_ID Responder Exchange ID SOF Start of Frame STM Synchronous Transfer Module TOH Transport Overhead (section UPI User Payload Identifier VTG Virtual Tributary Group
BDI Backward Defect Indication DAPI Destination Access Point Identifier FEC Forward Error Correction LLC Logical Link Control OPU Optical channel Payload Unit POH Path Overhead S_ID Source Identifier SOH Section Overhead (regenerator section STS-N Synchronous Transport Signal + line overhead) VC-4-Nc  VC-4 Contiguously Concatenated WIS WAN Interface Sublayer
BEI Backward Error Indication DF_CTL Data Field Control FTFL Fault Type and Fault Location LOH Line Overhead oTu Optical channel Transport Unit PTI Payload Type Identifier SDH Synchronous Digital Hierarchy + multiplex section overhead) Level N TUG-N Tributary Unit Group-N VC-N Virtual Container N XGMII 10 Gigabit Media Independent Interface

References:

To learn more, www.jdsu.com/test

10GE IEEE 802.3 and ITU-T G.8262

10GFC ANSI INCITS 364-2002 and ANSI INCITS FC-FST 11/Project 1331-D

GFP ITUT G.7041 Enabling Broadband & Optical Innovation

Product specifications and descriptions in this document subject to change without notice. © 2010 JDS Uniphase Corporation June 2010 30149150 003 0610 10GBPS.PO.LAB.TM.AE





